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Abstract:

The code MIGR@S-3 was developed from MIGR$S~2. The main advantage of MIGR@S-3
is its compatibility with the new conventions of the latest version of the
Karlsruhe nuclear data library, KEDAK-3. Moreover, to some extent refined

physical models were used and numerical methods were improved.

MIGR@S~3 allows the calculation of microscopic group cross sections of the

ABBN type from isotopic neutron data given in KEDAK-format. All group constants,
necessary for diffusion—~, consistent Pl— and SN-calculations can be generated.
Anisotropy of elastic scattering can be taken into account up to PS'
A description of the code and the underlying theory is given. The input and

output description, a sample problem and the program lists are provided.

MIGR@®S~3: Ein Code zur Erzeugung von Gruppenkonstanten filir Reaktorrechnungen

aus Neutronen-Kerndaten im KEDAK-Format

Zusammenfassung:

Der Code MIGRES~3 ist eine Weiterentwicklung von MIGR@S—2. Der Hauptvorteil
von MIGR@S-3 gegeniiber MIGR¥S-2 ist, daB in MIGR@S-3 die in der letzten
Version der Karlsruher Kerndatembibliothek KEDAK-3 eingefiihrten neuen Kon-—
ventionen beriicksichtigt werden. Dariiber hinaus wurden teilweise verfeinerte

physikalische Modelle und verbesserte numerische Methoden benutzt.

MIGR@S-3 erlaubt die Berechnung von mikroskopischen Gruppenwirkungsquerschnitten
vom ABBN Typ fiir isotopenweise gegebene Neutronendaten im KEDAK-Format. Alle

fiir Diffusions—, konsistente Pl— und SN—Rechnungen benttigten Gruppenkonstanten
kénnen erzeugt werden. Dabei kann die Anisotropie der elastischen Streuung

bis P. beriicksichtigt werden.

5

Der Code und die zugrunde liegende Theorie werden beschrieben. Es werden die
Eingabe~ und Ausgabebeschreibung, ein Rechenbeispiel und die Programmlisten

bereitgestellt.
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INTRODUCTION

The code MIGR@S-3 has been further developed from MIGR@S-2, described in /1/.
MIGR@S-3 is compatible with the latest version of the Karlsruhe nuclear data
file KEDAK-3, /2/. That means the formal differences between KEDAK-2 and

KEDAK-3 have been taken account of in MIGR@S~3. These main formal differences

are

1. Introduction of an individual energy grid for each data type of each
isotope, within which the data can be obtained by linear interpolation.
(On KEDAK-2 the same energy grid was used for all data types of one

isotope.)
2. Introduction of new data types.

Moreover the physical and numerical approaches have been improved in many of

the modules.

A more detailed description of the changes in each module is given in the corres-

ponding chapters (chapters 4 - 12),

MIGR@S-3 calculates microscopic group constants for isotopes given in KEDAK
format. These can be used for the production of macroscopic group cross sections
for diffusion—, consistent Pl_ and Sn-calculations. Anisotropy of elastic
scattering can be taken into account up to P in SN—PL‘ or SN—TL-approximations
(higher order transport approximations /6/). Microscopic elastic scattering
transfer matrices can be calculated with fine-structure weighting functions
generated for special material mixtures (specified by the input; module 6) and
as basic data for the REMO-correction, where mixture-dependent fine-structure
weighting is performed in GRUCAL, /5/, during the computation of macroscopic
cross sectioms, /4/, (module 9). Resonance self shielding is treated according

to the method developed by ABBN, /3/.

In the following a brief description is given of the calculation of the different

types of group constants in modules | to 10 of MIGR@S-3.

Zum Druck eingereicht am 4.2.1977



The calculation of weighted average group constants from pointwise

data on KEDAK. (Chapter 3, module &)

Weighted average group cross sections for infinite dilution are calculated
from pointwise tabulated data for all reaction types given on KEDAK. Besides
this weighted group values are provided for the average elastic scattering
cosine,;, for the number of secondary neutrons per fission,v, for the ratio of
capture to fission cross section,a, and for the number of fission neutrons per

neutron absorption,n.

Integrations are carried out by a trapezoidal rule. In the case of an energy
pointwise weighting spectrum the energy points of KEDAK and of the weighting
function are used as integration grid. If the weighting spectrum is given as
analytic function, an automatic interval subdivision is used, starting with

the KEDAK points as integration grid.

The calculation of energy resonance self-shielding factors and group cross
sections for infinite dilution from resolved resonance parameters and

from statistical resonance parameters. (Chapters 4 and 5, modules | and 2)

. . . 1
For capture, fission and elastic scattering flux-weighted (w(E) ~ E_YETIE_)
o

resonance self-shielding factors and for elastic scattering and the

1 N s
T self-shieldin
o (E)+0°} ) &
factors dependent on temperature and om the background cross section % and

total neutron reaction current-weighted (w(E) ~ {

the average group cross sections are calculated from resonance parameters.

In the resolved-resonance region Breit-Wigner single level parameters and
Doppler-broadened line shape functions are used. Interference between potential
and resonance scattering and the overlapping of resonances is taken into account
exactly. Integrations are carried out by a trapezoidal rule with automatic
interval subdivision. The integration starts with the resonance energies and

the group boundaries as interval limits.

In the unresolved resonance region an analytical model, based on average re-
sonance parameters and x°-distributions for the parameters, is used. Inter-
ference between potential and resonance scattering is partly taken into account.
Overlapping of resonances is considered approximately. For the calculation of
the statistical averages an approximate procedure of numerical integration is

used.



The calculation of average group cross sections for infinite dilutiom and of
energy resonance self-shielding factors from energy pointwise data.

(Chapter 9, module 3)

The module calculates flux weighted average group cross sections for infinite
dilution and OO—dependant~(also flux weighted) energy resonance self-shielding
factors for the cross section types 9. (capture) resp. o (absorption), O¢
(fission), Oq (elastic scattering), and the product o, e ;e' For the total re-

action and the product To * He additionally current weighted quantities are

produced.

Both the flux weighted and the current weighted quantities can only be calculated

for the temperature for which the cross sections are stored on the KEDAK library.

The grid, which is used as integration base, is composed out of the grids of
all participating cross sections (and eventually the grid of the weighting
function). Within an integration interval, which is defined by two adjacent
energy points of the composed grid, the numerical Romberg integration method
is used to compute the various integrals. If the expression of the weighting

function is known, these integrals can also be solved analytically.

The calculation of normalized elastic~scattering matrices up to the fifth
Legendre-order, of total elastic flux-weighted and of total group cross

sections with moment-dependent weighting. (Chapter 7, module 6)

Group~to-grop transfer elements are calculated from the Legendre—moments of
the elastic scattering kernel for & = 0,!,...,5. Different options for the
approximation of the moments of neutron flux density to be used as weighting
functions are built in. Weighting dependent on & with wE(E) = F(E)/[Et(E)|£+l
is recommended, F(E) = total collision density, Et(E) = total macroscopic
cross section of the reactor subzone under consideration. Required data are:
tabulated elastic angular distributions in the c.m.-system with a unique
angular grid for each isotope, total elastic, total reaction cross sections,
and mean elastic scattering cosines in the laboratory system. For one isotope
the energy grids for the elastic distributions, the cross sections and the
scattering cosines may be different. Different isotopes may have different
distribution cosine grids. Energy and angle interpolation of the scattering
distributions {(after transformation into the laboratory system) is achieved
with polynomials up to degree three. Integration over the inscattering group
is performed as integration over the corresponding angular interval with use

of Simpson's rule, the weighted integration over the outscattering group is
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done with an improved trapezoid technique. Special account is taken of strongly
fluctuating integrands in case of higher £-~values as well as in resonance
regions of Zt' Total flux weighted elastic and wz—weighted total reaction group
cross sections (the latter for higher transport approximations) are computed

with the modified trapezoid techmique.

The calculation of the interval cross sections and the zero'th and higher
moments of the normalized elastic transferelements for the REMO correction.

(Chapter 8, module 9)

The REM@ correction, described in chapter 3.5 of /4/, improves the treatment
of the elastic downscattering in a coarse energy group system (* 26 energy
groups). For a material mixture the coarse group scattering matrix is calcu~
lated with the help of the mixture weighting spectrum in a narrow resconance
approximation, e.g. with the program GRUCAL /5/. The coarse-group system is
subdivided into a number of fine groups with intervals. (Usually 14 fine

groups with 6 intervals each.)

MIGR@S calculates the following input for the REM@ correction:

- weighted scalar group constants for the KEDAK reaction types SGT, SGN and
MUEL. For the integration the trapezocidal rule is applied with the energy

mesh points from KEDAK,

- weighted transfer probabilities from interval to inscattering group. The
required angle and energy integrations are performed with the Romberg method
over the whole energy region to be calculated. If no angular distributions
are available on KEDAK linear anisotropy is assumed. Generally the inter-
polations are linear in energy or in the cosine of the scattering angle. Only
for angular distributions with a small number of angle meshpoints a cubic

interpolation is applied.

The calculation of the normalized transfer matrices for inelastic scattering,

(n,2n)- and (n,3n)-reactions. (Chapter 6, module 5)

The transfer matrix for inelastic scattering is calculated as a combination of
transfer probabilities due to the excitation of discrete levels and of transfer
probabilities due to the excitation of continuous levels of the residual
nucleus. The energy loss of the inelastically scattered neutron is calculated
from the excitation energies of the discrete levels and from evaporation
models. For the calculation of the transfer matrices of (n,2n)- or {(n,3n)-re-

actions evaporation models are used. The numerical integrations in connection



with the calculations of transfer probabilities due to the excitation of
discrete levels are carried out by a trapezoidal rule. As integration points
the combination of all energy points of the inelastic excitation cross sections
and the energy points of the spectrum are used. The numerical integration in
connection with the treatment of continuous excitation levels of the residual

nucleus (evaporation models) are carried out by the Simpson rule.

The calculation of the fission spectra. (Chapter 12, module 7)

Fission spectra'are calculated by the Watt-Cranberg formula using the fragment
kinetic energy per nucleon and the Watt fragment nuclear "temperature' or by
a Maxwellian distribution, using the Maxwellian fragment nuclear "temperature",

depending on the information given on KEDAK.

The calculation of weighted 1/v-group values. (Chapter 1!, module 8)

A trapezoidal rule with automatic interval subdivision is used for the inte-

gration.

Thermal cross sections

One thermal group with a Maxwellian spectrum is assumed.

As a consequence of its modular structure MIGR@S-3 is very flexible in its

need of storage.

A standard input is provided internally for the preduction of a 26-group cross
section set with the same group structure as the ABN-set, /3/, and with a 1/E
weighting spectrum. All details of the standard input are given in the input
description in chapter 2.1. If the user does not apply the standard input, he

has to make sure, that his input is physically meaningful.
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i. The organization of MIGR@S-3

1.1 The logical structure of MIGR@S-3

The code MIGR@S-3 has a modular structure. It consists of a control module

and of several computational modules. In the control module all the input
information, except the nuclear data, is checked, the order of processing is
fixed and the information for the single computational modules is prepared.

A computational module is defined as a logically complete, executable computer
procedure, consisting of several subroutines and functions. In a computational
module a specific type of group constants is calculated. The necessary nuclear
data are read from the Karlsruhe nuclear data library, KEDAK /i/, in the
computational modules, which also produce an output of the group constants

on paper and on an external storage unit. The available computational modules

are given in table I.

Control is transferred from the control module to a computational module by
a CALL statement, which calls the entry subroutine of the module. It is not
possible to transfer control directly from one module to another. A computa-

tional module can be called by the control module several times.

All computational modules are written in F@RTRAN-IV. All arrays are variably
dimensioned, when they are influenced by input information. the control module
is written in F@RTRAN-IV, except for the routines GAREA and DDTEST, which are
written in IBM/370 ASSEMBLER.

Since the input of nuclear data and the output of the results is performed in
the computational modules, the only information that must be transferred bet-
ween the control module and the computational modules is input information

other than nuclear data and information necessary for the control of the pro-
gram. The transfer of data is partly done by an unlabeled C@MM@N-array. However,
most of the data transfer is accomplished by the parameter lists in the entry

subroutines of the computational modules.

MIGR@S-3 is organized in an overlay structure, which is given in table II.




1.2 The control module

The control module has three tasks:

- to read all input information except the
nuclear data,

- to provide a central data array and the
unlabeled C@MM@N-array,

- to control the order of computation of
the computational modules.

In the routines GAREA and MAIN a central data array is provided, whose length
depends on the total region available for the program. All region not used by
the program itself or for other system purposes as e.g. input/output buffers

is taken as data array (see 1.3 and 2.).

In the subroutine INPUT, all input information except the nuclear data is
read and checked. The central data array is prepared and the computational

modules are called.

The input information is stored and the working arrays for the computational
modules are provided in the central data array. It consists of two sectiomns.
One is permanent and the same for all computational modules. The other section
depends on the particular module being comsidered and is allocated only when
control is actually transferred to the module. All information of the central
data array is transferred by parameter lists in the entry subroutines of the

computational modules. A description is given in table III.

There is also an unlabeled CPMM@N-array, which is described in table IV.

1.3 The organization of the central data array XL

The ASSEMBLER routine GAREA provides a central array named XL for the sub-
routine MAIN. The length of XL is defined by the difference between the length
given by the REGION-parameter of the JOB-card in the IBM/OS control language,
the length of the MIGR@S-3 program system itself (% 165 K bytes) and the length

of input/output buffers.



The subroutine MAIN calls the subroutine EING, which first prints an input
description of the MIGR@S system. Then all the input for the first material is
read and the information necessary for the variable dimensioning of the input
arrays in the XL array is retained, as e.g. the number of group boundaries,
the number of points of the weighting function, the number of computational
modules to be used etc. The input unit is "backspaced" to the beginning and
then the subroutine INPUT is called. The starting addresses of the input
arrays in the XL array are arguments of INPUT. The index NFR indicates the
beginning of the non-permanent section of the XL array and is also an argument
of the subroutine INPUT. All input arrays are filled with the information from
the input cards or the standard built-in data. The input is also checked for
consistency. Then the computational modules are called in the order fixed by

the input.

Before each call of a computational module the length of the non-permanent
section of the XL array is checked, whether it is long enough for the working
arrays of the module. The length of these working arrays depends on the input
information and, in some cases, can finally be defined only in the computa-
tional module itself. In this case an iterative procedure is used to determine
the proper length. As a first step, a minimum length of such a working array
is assumed. If it turns out to be too small, control is given back to the
control module and the size of the array is increased. When the required

size of all working arrays for the computational module in question is so
large that it can not be accommodated by the XL array this module is bypassed

and a message to the user is given.
After all the required computational modules for one material have been called,

a RETURN-statement to the subroutine MAIN is given. If there are more materials,

a new arrangement of the XL-array is made etc.

1.4 Auxiliary subroutines

For reading KEDAK, the subroutine NDF is necessary. A description is given

in /3/.



In case no weighting functions are specified for the group cross sections and

matrices in the input, the following two FUNCTI¢Ns are used:

FUNCTI¢N PHI(E) respectively the REAL FUNCTI@¢N DPHI®8(E)
PHI = 1./E double precision REAL%¥8 E
RETURN version used by DPHI = 1.0D+0/E
END module 3 (FSTRUK) RETURN
END

E is the energy in eV.

This weighting function is used for all group constants except the first and

higher Legendre moments for elastic scattering.

Table I : Computational modules of MIGR@S-3, their tasks and their
subroutines and functions.

Table I1 : Overlay structure of MIGR@S-3.
Table II1 : Structure of the central data array XL.

Table IV : Structure of the unlabeled COMMON array.



elastic scattering (calculated from
discrete level excitation cross sections
and from evaporation models) and nor-
malized transfer matrices for (n,2n)-

and (n,3n)-reactions (calculated from
evanoration models

Table I Computational modules of MIGR@S-3, their tasks and their subggytineswand functigpg
number of described content names of the subroutine entry
the module in and functions subroutine
| chapter 4 |average group cross sections for infinite|DOPW, FGEM, NDF, PHI, FGEM
dilution and energy resonance selfshiel- |PSIXI(with entry EXPPX),
ding factors from resolved Breit-Wigner |[STOSS, WIRQ, WIRQU -
resonance parameters ’
2 chapter 5 |average group cross sections for infinite|DELTA, DMIT, D@PW, EPSI, EZZ, FSTAT
dilution and energy resonance selfshiel- |FSTAT, GAFM, GAMG, GAMN, NDF,
ding factors from statistical Breit-— PHASE, PHI, P@L, QUER, SIGC,
Wigner resonance parameters SUCH, TAB
3 chapter 9 | average group cross sections for in- DPHI, FSANOZ2,FSANO3,FSANO4, FSTRUK
finite dilution and energy resonance FSANO5, FSANO6, FSANO7, FSANOS,
self-shielding factors from energy FSANO9, FSEXIN, FSGRAL, FSGRAIL,
pointwise neutron cross section data FSGRA2, FSGRA3, FSLOMQ, FSNUOI,
FSNUO2, FSNUO3, FSNUO4, FSNUOS,
FSNUO6, FSNUO7, FSNUO8, FSNUO9,
FSQUER, FSROMB, FSSNGL, FSTOLE,
FSTRUK, FSTRUO, FSTRUI, FSTRUZ,
FSTRU3, FSTRU4, FSTRU5, FSXINT,
FSWRSI, FSWRS2, FSWRS3, FSWRSY,
FSWROO, NDF
4 chapter 3 average group cross sections, for DPPW, FL, GRUP, NDF, PHI, SUND, SUND
infinite dilution (without re-
sonance self-shielding) from point
data and average group values of
Fs N, G; V
5 chapter 6 normalized transfer matrices for in- AKED, CUTS, DA@GRG, DNFAK, D@PW, SCAT

EN@RG, EXD, FINT, FIP$LA, FIPQLD,
NDF, NDREAD, (RDNEN, ¢RDI1, PHI, PR@E
RENUDA, REPR@B, SCAT, SCATC, SCATD,

SGINT, SIMPSI, SINP@L, SI@PRG, SPECT!
TEMP, THETA, TRA, XINP@L




Table I, continued

tumber of

content

described names of the subroutines entry
the module in “and functions subroutine
6 chapter 7 normalized elastic-scattering matrices ADD, FLUMMI, GRUPIN, G, INF@RM, FLUMMI
up to the fifth Legendre order, elastic IPPLA, IPPLIN, LECAL, LEGANS,
and total group cross sections LEGINT, LEGIST, LEGPOL, L@GKO,
LOPK1, LPPK2, LOPK3, MAKR,
MIXSGT, MUK@N, NDF, PHI, PRINT,
PUNK, PUSUM, SPRAL, SUM, TRAF@.
7 chapter 12 | fission spectra CHIINM, D@PW, NDF, SPALT SPALT
8 chapter 1! 1/V-average group values EDV, PHI EDV
9 chapter 8 zero'th and higher moments of elastic AK@R, AMESH, ANG, ANINT, AUSGL, REMY
scattering for the "REMO"=-correction BCM, EGRENZ, ENERG, FIP@L, FXINT,
HIDR, ICS@P, INTEN, IPPL, IS@FAL,
IWIN, IW@, KEDDAT, LININT, LMI,
MASSIN, NDF, N@RM, ORDN!, PHI,
REM@, REMP, SEARCH, SINT, SM@RN,
SUCHM, WAHRS, WINK, ZWIN
10 chapter 10| group cross sections in the thermal D@PW, NDF, THERM THERM
group
control chapter 2 DDTEST, D@PW, EING, FREEF@,
module

FSTAE, GAREA, INPUT, MAIN, NDF




MAIN

.7 -

INPUT - 1.8 -
GAREA
NDF
PHI
DPHI
DOPW
FSPIE
CFSDUR
DATUM
Table II: DOTEST
_ ZEIT
Overlay Structure of YIGR#S-3 APOINT
PRPHI
TRAP
! l [
. I
oreen | FSTAT FSTRUK SUND ORDNEN FLUMMI SPALT [eov | REMO
I WIRQ | QUER FSTOLE FL CUTS SUM CHIINM REM{
WIRQU ! TAB CFSTRU GRUP FIPOLA IPOLA AMESH
i sTOSS | SIGC CFSTRF FIPOLD PUSUM ANG
Y opsIxI | PHASE FSWROO SCAT INTEG IWIN
| EXPPX EZZ FSWRSH SINPOL e
L DMIT FSWRS2 ZWIN
DELTA FSWRS3 EGRENZ
EPST CFSMEL y t l l 1 ésgoz
GAMN NER
GAMG MIXSGT MUKON TRAFO MAKRO LECAL GRUPIN ;;;EL
GAFM ADD PRINT INFORM LOOKO LEGPOL IPOLIN i
POL LOOK ! LEGINT SPRAL |
sucH LOOK2 LEGIST
l I LOOK3 LEGANS :
[ | | ] G KEDDAT éigigL
; } AUSGL
FSQUER ‘; FSTRUOW } FSTRU q i:;‘g:; ILENUDA _] ENORG REPROB SIMPSI ORDN1 WAHRS
FSTRU2 LORDI FINT LININT LMI
FSTRU3 PROB SUCHM BCM
FSTRU4 DAORG STORG EXD SINT ANINT
FSTRUS — SGINT THETA FXINT NORYi
FSSNGL XTNPOL DNFAK SEARCH INTEN
FSXINT TEMP MASSIN PTL
FSGRAL WINK
FSGRAI HDR
FSGRAZ AKOR
Toona (Cseeczi ]

FsSLOMQ

FSNUOT FSANOZ
FSNUO2 FSANO3
FSNUO3 FSANO4
FSNUO4 FSANOS
FSNUOS FSANOG
FSNUD6 FOANOT
FSNUO7 FSANOS
FSNUOS FSANO9
FSNUQ9




Table II1

-~ 1.9 -

Structure of the central data array XL in the subroutine MAIN

a) The permanent section

The symbols of the input description in chapter 2 are used

see card n of the

1 th of ..

t;ZESUberaY type content of the subarray input description

NTYP REAL »8 ITYP(1),I=1 ,NTYP 13

NMAT REAL#8 NAME (1) ,I=1,NMAT 33

NMAT REAL #4 TZ(I),I=1,NMAT 33

NE REAL=»4 ENG(1),I=1,NE 3

NFE+NE REAL*4 EF(1),I=],NFE and s D

ENG(I),I=1,NE in
increasing succession
(NFE+4NE) + REAL%4 (F(I,J),I=1,(NFE+NE)), 5
NSPEC J=1 ,NSPEC

3#NA INTEGER*4 | (NR(I,J),I=1,3),J=1,NA 7

NT REAL#»4 TEMP (1) ,I=],NT 9

MI+1 REAL*4 SIGO(I),I=1,MI 11

NA INTEGER*4 | NGRE(I),I=1,NA 7, 44, 41

NA#NE INTEGER*4 | (N1(I,J),I=1,NA) 3, 7, 44, 41
J=1,NE

NA*NE INTEGER®*4 | (N2(I,J),I=1,NA), 3, 7, 44, 41
J=1 ,NE

NA&NE INTEGER*4 | (NFG(I,J),I=1 ,NA), 3, 7, 44, 41
J=1,NE

NA%NE INTEGER*4 | (NFI(I,J),I=1,NA), 3, 7, 44, 41
J=1,NE

2#NE INTEGER#4 | this subarray is defined, B

but information is actually
only stored if module 9 is
called
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b) The non-permanent section
Besides the permanent section a non-permanent section is defined when a
computational module is called. This non-permanent part exists only during
the execution of a computational module. The non-permanent section starts
with the index NFR, defined in the subroutine MAIN. The names of the
auxiliary arrays are the same as those used in the formal parameters of
the entry subroutines of the computational modules. All other symbols are
the same as in the input description of chapter 2. (NE: see card 3 of the
input descfiption, MI: see card 11 of the input description. Some symbols

used in b3) module 3 are also explained in 2.1.2.)

bl) Module |

length of the type name of the
subarray subarray

MI x 7 Reals4 SUM

NE x 3 Realsd sSug

max (300,r) Real*4 ER

max (300,r) Integer®4 L

max (300,r) Realx*4 GJ

max (300,r) Real#4 GAT

max (300,r) Realw»é GAN

max (300,r) Real#d GAG

max {(300,r) Real#d GAF

5 x max (400,1) Real*4 STE

max (400,1) Realx4 STEI

r = number of resonances on the KEDAK-library for the isotope in question.

i = number of integration points for the integration of the effective

group cross section in one emergy group.
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Table III, cont.

b2) Module 2

length of the type name of the
subarray subarray
3 x5 x M Realw4 SE
3 x5 x M Realwé SM
5 x MI Real#4 XEUGZ

b3) Module 3

lenght of the name of the
subarray type subarray
MIBER Realwé GIBER
MIBER Integers4 IIBER
MIBER Real#é GIBER
MI®»6 Real#4 FFAKT
MABWF »4 Reals4 ABWF
MXINT Real*4 XINT
MABQI*4 Real#4 ABQI
MABQ2#4 Real#4 ABQ2
MABQ3#4 Real#4 ABQ3
KMROM Real#8 AUXROM
MI#MRF Real#4 RF
MI#MRF Real#4 RFL
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MIBER = maximum number of ranges with different weighting functions
or different integration methods. MIBER is set equal to 5 in

the subroutine INPUT.

MABWF = maximum number of energy points in one€ group of the pointwise

given weighting function.

MXINT = maximum number of energy points in one group summed over all
participating cross sections (and eventually the pointwise

given weighting function).

MABQ! = maximum number of energy points in one group for the cross

section types O o.s 0, and - if existent - Op-

t’
MABQ2 = maximum number of energy points in one group for the cross

section type Mo+

MABQ3 = maximum number of energy points in one group for the cross
section type S
KMROM : KMROM~! = maximum number of bisections in the Romberg inte-

gration routine FSROMB,

7 for nonfissionable material
8 for fissionable material

MRF =

b4) Module 4

length of the type name of the
subarray subarray
NE Real#4 SGC
NE Real#4 DUE
NE Reale4 XINTE
NE Real#4 ZINT
NE Real=®4 XNEN
NE Real®4 STREU
max (1500,1) Reale4 SE
max (1500,1) Realxé FSE

i = number of ﬁe values or v, values for one isotope in the KEDAK library.

£
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Table I11, cont.

b5) Module 5

In the organizing subroutine INPUT the XL-array minus the permanent section
is transferred to the entry subroutine of module 5, SCAT. In SCAT this array,
X(MMAxx), is subdivided into fields of different lengths, which are described

in more detail in the following tables (and in chapter 6).

1. Fields used in SCATD and its subroutines:

length of the 7 type name of the
subarray subarray
NE%NE Real#4 WEIN
NE Reale4 QUOT
NE Real#8 WAHR
NE Real =8 VW
NE27 Real#8 E
max(30,3) Real#8 AE
NE Real#4 St
NE Real#4 LBA
max(200,1) Real%4 SGIT
max(30,3) Real#4 IANF
max (6000,1%]) Real#4 SGIP
max{(200,1) Realw%4 WERT
max (400,k) Realx8 EZ

NE27: = NE, if the energy groups given on card 3 of the input contain
the thermal group,
= NE+! otherwise
i maximum number of energy points that are needed during the

calculation for any of the outscattering energy groups, specified
in the input. These energy points are the joint set of the energy
points of all SGIZ on KEDAK and the energy points of the weighting

function.
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maximum number of excited levels of one isotope that contribute

in any outscattering energy group specified in the input.

1 + maximum number of energy points of any SGIZ (for one isotope)

on KEDAK in any of the (outscattering) energy groups specified

in the input.

b -

b5) 2. Fields used in SCATC and its subroutines

NE27:

length of the

type

name of the

subarray subarray
NE%NE Realw4 WEINC
NE Real®4 QUOTC

NE27 Real#*4 ENG
max (200,1) Reals4 EZ
max (200,1) Real*4 SGIz2C
max (300,3) Realx4 El
max (30,k) Real*4 EP
max (150,k*1) Real*4 Fl
max (150,kx1) Real®4 F2
max (150, ,k=*1) Real#4 F3
max (150, ,kx1) Real®4 F&4

= NE, if the energy groups, given on card 3 of the input contain

the thermal group

= NE+1 otherwise

maximum number of enmergy points of SGIZC (SGI,SG2N,SG3N) on KEDAK

in any of the outscattering energy groups specified in the input.

maximum number of energy points, that are obtained by combination
of the energy points on KEDAK for type SGIZC (SGI,SG2N,SG3N) and the

energy points of the weighting function in any of the outscattering

groups specified in the input.
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Table III, cont.

k: number of incident neutron energies, given in KEDAK-type

SEDIC(SED2N, SED3N).
1: number of different analytical spectra - as given in KEDAK-type
SEDIC(SED2N, SED3N) - from which the total spectrum has to be

combined.

b6) Module 6

length of the type name of the
subarray subarray
max (i,400) Real#4 A
max (1i,400) Real=4
max (i,400) Real#4 EA
max (i,400) Real#4 EB
max (i,400) Real#4 E
max (j,1000) Real#4 EN
max (j,1000) Real#4 SGN
max (i, 1000) Real#4 EC@
max (j,1000) Real#4 Sc¢
max (j,1000) Real%4 \Y
max (j,1000) Real#4
max (j,1000) Realx4 F
k Real«4 AR
k Real#4 FU
NE + | Real#4 ABN
NE + 1| Integer%4 INT
NE + | Real¥4 GR
NE + 1 Real*4 FEK@E
NE Real=4 R
6 x NE Real#4 RSP
k x i Real#4 SGNC
1 x1i Real#4 FEK@
6 x 1 x NE Realw4 ELSIG
2 x NE Real#4 ELT@T
max (m,3000) Real#4 ET
max (m,3000) Real®4 ST
max (3j,1000) Real#4 GE
max (j,1000) Real®»4 SG
6 x NE Real=»4 SGT@T
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Table III, cont.

i: 300 + maximum number of energy points for the data type

SGNC on KEDAK in one energy group.

j i + maximum number of energy points for the data types SGN

or MUEL or SGT on KEDAK in one energy group.

k : number of cosine mesh points for the data type SGNC on KEDAK.
1 maximum energy degradation
m : héximum number of energy points for the data type SGT on KEDAK

in one group for the given mixture of isotopes.

b7) Module 7

length of the name of the
type
subarray subarray
NE Real#4 X
b8) Module 8
f th
length of the type name o e
subarray subarray
NE Real»4 Vv
max (200,m) Realx4 ST
max (200,m) Realx4 F1
m maximum number of integration points in one energy group.
b9) Module $
f th
length of the type name o @
subarray subarray
XL-array minus Real#4 WORK
the permanent
section
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Table II1, cont.

b10) Module 10

This module uses only the permanent section of the XL-array.

Table IV: Structure of the unlabeled COMMON array

1 see carq n
ength of the type content of the subarray of the input
subarray s .
. description
1 Real«8 MAT 1
1 Integer+4 ISTRUK 1
i Integer#4 1spa’) -
1 Integer#4 unit number for print output -
! Integer#4 external storage number for -
the output of the results
2 ' Integer+4 NR(2,J), NR(3,J) 7
J is the index of the module
actually called
1 Integer#4 KL at the end of each module 7
KL must be enlarged by one

) In MIGR@S-3 ISPA is only used internally. ISPA = | for fissile isotopes,

ISPA = O for non—-fissile isotopes.
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2. Input and output of MIGR#S-3

2.1 Description of the input

On the following pages the computer output of the input description of

MIGR@S-3 is given.
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IMPUT DESCFRIPTION FOR THF PROGRAM SYSTFM MIGROS-3

e o s e sk o M e ok ok sk e ok e o e e sie o e o ok g ok o ofe o o o sk o ool ok o ol e kel e ok

IANTRONUCT ICN

THE PROGRAM SYSTEM MIGROS CALCULATES MICROSCCPIC S5SRCUP
CONSTANTS FROM NUCLEAR CROSS SECTION DATA STORFD IN THF
NUCLEAR DATA [ TBRARY KFNAK., THE SYSTEM CONSISTS 0OF THE
FCLLCWING MCDULES:

MCDULE NCs  PURPODSE

1 CALCULATION CF GROUP CROSS SECTICNS FOR INFINITF
DILUTION AND OF RESONANCE SELF SHIFLDING FACTCRS
FRCM RESDLVED RESONANCE PARAMETERS.

2 CALCULATINON OF GROUP CROSS SECTICNS FOR INFTANITE
NILUTION AND OF RESBNANCF SFELF SHIELDING FACTORS
FROM STATISTICAL RESONANCE PARAMETFRS,

3 CALCULATION CF GROUP CROSS SECTIONS FOR INFINITF
DILUTION AND OF RESONANCE SFLF SHIFLDING FACTCRS
FRCM PCOINT CROSS SFCTION DATA,

4 CALCULATINON OF WEIGHTED GROUP AVERAGES IR
INFINITE DILUTION.

5 CALCULATION OF NORMALIZED TRAMNSFER MATRICES FCR
INFLASTIC SCATTERING, {Ny2N)} AND (N, 3N} PROCESSES.

Y CALCULATION OF NORMALIZFD FLASTIC SCATTERING
MATRICES 1P TO 5-TH (ORDER {LEGENUCRE REPRESENTA-
TION)s OF ELASTIC GROUP CROSS SECTIONS, CF THE
AVERAGE ELASTIC SCATTERING COSINE AND OF YOTAL
GROUP CROSS SECTIONS WITH CROFER-DEPENDENT
WE IGHT ING.

7 CALCULATION OF FISSION SPECTRA,
8 CALCULAYION OF WEIGHTED 1/V GRCUP AVERAGES.
S CALCULATION OF NORMALIZFD FLASTIC SCATTERING

MATRICES 4P TO S5-TH CRDER (LEGENURE REPRESFENTA-
TION}s OF WEIGHTED TOTAL AND ELASTIC SCATTERING
GROUP CROSS SECTICNKS AND CF GROUP-AVERAGED
SCATTERING COSINES FOR THE REMD CORRECTICN.

10 CALCULATION OF THERMAL CRCSS SECTICNS,
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THE FOLLCWIMNG INPUYT MUSYT BE PROVICED, IF GROUP CONSTANTS ARF
T0 BE CALCULATED FOR SEVERAL MATERIALS THE COMPLETE INPUY MUST
RE REPFATEC FCR FACH ONE, THE INPUT IS FORMAT-FREE FOLLOWKING
THE FREFFC CONVENTINNS: FACH NATA RECAORD STARTS IN CCLUMK 1 OF
4 CATA CARC, IF TT IS NOT POSSIBLE YO PLACE ALL THE NDATA OF
CNE CATA RECCRD ON ONE CARC, A SECCND, THIRD, ETC., CARD MAY

BE USEN, WHICH MUST HAVE A BLANK IN COLUMN 1, NR: A NON RLAMK
CCLUMN 1 TN THE INPUT CARD IS AN INDICATION FOR A NFEW INPUT
RECOPN, ONE FAS T3 NDISTINGUISH BETWEEN AN ALPHAMFRIC WORC CF
THE LENGTH REAL*4 AND OQF THE LENGTH REAL*R, A REAL*4 WORD MUST
BAEF ENCLCSED IN APIOSTROPHIES AND IS STCORFD LEFT-ACJUSTED 1IN

THE COMPUTER AND FILLED UP WITH BLANKS TF NOT ALL 4 BYTES ARF
CCCUPTIFC. EXAMPLE: YARG? IR *ABCD®e A REAL *8 WORD MAY ARE
ENCLOSED IN APOSTRTPHIES COMPRISING AT LEAST 5 CHARACTERS AND
AT MOST 8 CHARACTERS, WHICH ARE STORED LEFT=-ANJUSTED [N THF
CCMPUTER IF NOT ALL 8 BYTES ARE NCCUPIED. A SPECIAL CASE ARF
REAL%8 WORCS WITH A NUMBER OF OCCUPIED BYTES LESS THAN 0OR
EQUAL TC 5. THESE WIRNS MAY RBRFE ALSO ENCLOSFND IN a—-SICNS. THEY
ARF AL SC STORED LEFT-ADJUSTED IN THE COMPUTER AND FILLED UP
WITH BLAMKS, EXAMPLES: 'PU239t'=°Py239 "=3PU239735

"RES *=aRESA, FIXED POINT AND FLOATING POINT KUMBERS ARE
WRITTEN IN THE USUAL MANNER, E. G FIXED POINT NUMBERS: 1 10
815 ARND FLCATING CPOINT NUMBERS: 10. 5.FE3 0.7F-3 0.01 .

THE TNPUT DATA ITEMS ARE SEPARATED BY fINE OR MORF BLANKS.
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CAaRrRC 1
¥AT MATFRTIAL NANME IN KEDAK NIMENCLATURF
{B-BYTE ALPHAMERIC REPRESENTATIONG,
ISTRUK =0 : NOPPLFR BROADENING IS NFGLIGIRLE AS IS TYPICAL
FIR S—-WAVE RESONANCES 7F STRUCTURAL MATFRIBLS,
=1 @ DOPPLER BROADENING MUST RE ACCOUNTED FOR AS TS5
TYPICAL FOR HEAVY AUCLICFES.

MORE SPECTFICALLY: IF MODULES 1 AND 2 ARF
UTILIZFD, INFINITE DILUTION GRAOUP CRCSS SEC-
TIONS AND RESONANCE SELF SHIELDING FACTORS ARF
CALCULATED FROM RESONANCF DARAMETERS FOR THF
FOLLOWING STANDARD TEMPERATURES =

T=9 K IF TSTRUK=O,

T=300, 900, 2100 K IF ISTRUK=1,

IF MODULE 3 IS UTILIZED THE SAME QUARTITTES ARF
CALCULATED FROM PCINT CATA FOR THAT TEMPERATURE
FNOR WHICH THE POINT DATA ARE STORED (T7=0 K [N
THE PRESENT VERSION, KECAK-3}, RECARNDLESS CF
THE ISTRUK vALUE.

IF TEMPERATURES DIFFERTNG FROM THE STANDART
TEMPERATHRES ARE TC BF USED, THIS MUST 8F SPF-
CIFIEND ON CARD G BELOW.

I[F GROUP BOUNDARIES DIFFERING FROM THCSE OF THE 24-GRAUYP AJAN
SET ARE TC BE USED (VIle 32158V, J.465FV, 1lEV, 2.15FEV, 4.65FY
1CEV, Z21.%5FV, 46.5EY, 100EV, Z2L5EV,y 465FEV, 1KEV, Z2.15KFV,

4 65KEV,y 1CKEV, 21 .5KEVy 4E6.,5KEV, L1JI3KEY, 200KEY, 400KEV,
BCCKEV, lo4MEV, 2.5MEV, 4MEV, §.5MEV, 10.5MFV) TWO MORF CARDS
FOLLODW:

CARD 2
aBLCCA 1 INVAR TANT
cern 3
NE NUMBER NF ENERGY GROUP BCLUNDARIES

{ARBITRARY},
(ENGLT) s I=1,NF} FNERGY GRCUP ROUNNARIES TN UNITS NF BV
IN ASCENDING 0ORDER,

NCTF THAT THF NUMBER OF ENERGY GROUPS THAT MIGRCS CaN TREAT
IS NCT RESTRICTED TO 26.

THE STANDAREC WEIGHTING FUNCTION IS THE COLLISION DENSITY
F{Iol)=PHI(F{I)I=1a/E(1}s ALTERNATIVELY ONE CAN EMPLOY OTFHER
WEIGHTING FUNCTIONS AFTER LINKAGE OF AN APPROPRIATE FUNCTICM
PHI{E) WITEH FIGRCS. IF IN THIS CASE MOTULE 3 IS USED ONE MUST
LIAK AN ADDITIONAL FUNCTION DPHI(E) YTELDING RASICALLY TkE
SEME RFSULT AS PHI BUT WITH DOUBLE PRECISION. A THIRD ALTERNA-
TIVE 1S UTILIZATION OF A PCINTWISE GIVEN CCLLISINN TENSITY FOR
WHICH DONE NEFDS THE FOLLOWING CARDS:
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CARD &
iBLOCH Z INVARTANT
Carp 5
NSPEC NUJMBER (OF SPECTRA,
NEE NUMBER (OF ENERGY GRIND POINTS,

(EF{I) o I=1yNFEY o I{F{Tsd) o I=1 ¢ NFFE),J=1,NSPF(C) WITH
EF: ENERGY GRID POINTS IN UNITS OF Fy
IN ASCENCING ORNER,
F: COLLISION DENSITY VALUFS,

IF THE ANUPMBER OF SPECTRA {(COLLISION DFENSITY FUNCTIONS) 1S
GREATER THAN 1 THE SPRCTRA 25 35ses ARFE INTERPRETED CNLY IA
MIDULE 6 WHERE THREY ARE TAKEN AS THE WEIGHTING FUNCTIONS FGR
THE 187, ZNDyewe MOMENT CF THE ELASTIC SCATTERING MATRIX
{tW=1 CN CARL 35), MAKE SURE THAT THE NUMBER DF SPECTRA IS
COMSISTENT WITH THE NUMBER 0OF MOMENTS CALCULATED., IF ONLY ONF
SPECTRUM IS SPECIFIED IT WILL BE EMPLOYED FOR ALL REQUIRED
FCMEARTS CF THE FLASTIC SCATTERING MATRIX. A SPECIAL MODIFICA-
TION, HOWFEVERs ALLOWS AN IMPROVED TREATMENT CF FINE-STRUCTURE
WEIGHTING (SEE CARDS 32-35}). THE NUMBER OF GRID

PCINTS TS ARBITRARY 3UT CARE SHOULD BE TAKEN THAT THF SPECTRA
CCVER THE WHOLE ENERGY RANGE 0OF INTEREST.

CARD 6
ABL0CE 3 INVARTANT
Carn 7
g NUMBER F MODULES UTILIZED,

(NPT, d) v I=143) 4 J=1,NA)  WITH

NR{1,J) NUMBER OF MODULE,

NR(2,J) NUMBER OF ENERGY GROUP WHFRE CAL-
CULATION WITH MCDULE NR(1,J} IS
T0 BEGIN,

NR{3,J) NUMBER OF ENERGY GRNUP UP TC
WHICH CALCULATICN WITH MADULE
NR{1,J) TS TO BE EXTFNDED.,
THE LIMITS NR(2,J)s NR(3,J) ARF
TO BE GIVEN IN THF USUAL SEARSE OF
ASCENNING ENERGY. NOTE THAT THEN
NR{3,J)<=NR{2,J}, SINCE GROLFS
ARE CONVENTIONALLY LABELED IN THE
REVERSE SENSF, T. E. GROUP AUMBER
1 IS ASSIGNED T THE GROUP BE-
TWEEN THE HIGHEST TWD ENERGY
VALUES ON CARD 3,

COMMENT:

MCDULFS CAN BE CALLED MNORF THAN ORCE., THIS IS NECESSARY IF
SEVERAL UNCCNNECTED RANGES NF ENERGY GROUPS MUST BE TRFATED,
FCR EACH RANGE ONE CALL MUST BE MADE.

NR{Z2,J) AND NRI{3,J) ARE INTERPRETED AS REFERRING TO DUT-SCAT=-
TERING GRCUFS IN THE CASF 0OF EBLASTIC AND INELASTIC SCATTERING
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MBYRICES, THE CALCULATION IS PERFORMED FOR ALL IN-SCATTERING
GRCUPS,y Ie Fo ALL GROUPS LISTED IN FBLCCE 1 INTO WHICH 4
NEUTRON CAN GET IN THE COURSE OF SCATTFRING PROCESSFS, THRF
THERMAL GRCUP IS INCLUDED AS IN-SCATTERING GROUP,

4 i e ke K

IF MCDULE 1 ANN 2 FOR CALCULATION OF SFLF-SHIELNDING FAC TCRS
FROM RESCLVED AND STATISTICAL RESONANCE PARANMFTERS ARE CALLED,
ANC TEWMPERATURES OJTHER THAN THE STANDARD TEMPERATURES (OKELVIN
FCR STRUCTURAL MATERIALS, ISTRUK=0, 300, 900 AND 210C KFLVIN
FOR KHEAVY NUCLFI, ISTRUK=1} ARE NEFDEN, TWO MNRE CARDS ¥{ST
FCOLLCW:

CARD 8
aBLCCa 4 TNVARTANT
CARD S
AT NUMBER OF TEMPERATURFS (ARBITRARY} ,

(TEMP(T),I=1,NT) TEMPFRATURES IN KELVIN,

IF SFLF=SHIFLDING FACTORS ARE TO BE CALCULATED (WITH MDODULE 1,
2 CR 3} FCR CILUTINN CROSS SECTIONS STIGMAQ {SIGCITY) DIFFFERING
FRCM THCSE CF THE ABBN GROUP CONSTANT SET IVI7. 0 10, LLC,
1C0C, 1C0CC, 1CO000 AND 1000000 BARN) THE FCLLUWING CARDNS ARFE
NEEDFN

CARD 1C
aBLDCA 5 INVARTANT
CARD 11
MT NUMBER NF DILUTION CRNSS SECTIONS

{ARBITRARY ),
(SIGCUTIY,I=1,MI) DILUTICN CROSS SECTICN VALUES (SIGMAC-
VALUES) TN BARN,

A %ol w3k

IF WFICHYELC CROUP AVERAGES FOR INFINITE DILUTICN ARE TO BFE
CALCULATEL {(WwITH MODULES 4 AND 10) FOR DATA TYPES OTERFR THAN
THE 8 STANDARD TYPES MUEL, NUF, SGAs; SGF, SGTs SGN, 5G2ZN,; AND
SCT THF FCLLOWING CARDS ARE NEEDED:

CARD 12
2BL0Ca 6 TNV ART ANT
CARD 12
NTYP NUMBER 0OF DATA TYPES (ARBTTRARY] ,

(TTYPLI),1=1,NTYP) DATA TYPES (KFUAK NOMENCLATURED .
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CUMMENT ¢

WEIGHTFD GRCUP AVERAGES CAN BF CALCULATED FOR ALt [DATA TYPES
WFICH CAN FE REPRESEMTED AS ONE~VALUED FUNCTIONS NF A STACGLF
ARGUMEAT (IACICENT NFUTRON ENERGY}. THF PNOSSIBRLE TYPES ARE
LISTED TN KFK 1725 OR KFK 2234, SPECTAL DEFIMITICNS CF GROYP
AYVFRAGES ARE USEN FOR COMPOSITE QUANTITIES SUCH AS ALPHA, FTA,
MUFL OR NUE (CF. KFK 1784}, IF THE CRNOSS SECTION TYERES SCF AND
SCA {[SFF KFK 2234) ARF TREATED THE CROSS SECTION TYPE
SCC=SGA-SGF IS AUTOMATICALLY TREATED, T0O0.

o e gk e

IF PESONANCF SFLF-SHIFLDING FACTORS ARE TO BF CALCULATERD FROM
INCIVIDUAL RESONANCE PARAMETERS {MODULE 1}, BUT ONLY WITH A
LIFITED NUWMBER OF RESONANCES ON EITHER SINE OF FACH ENERGY
GRID POINT, TWO MORE CARDS FOLLOW:

CARN 14
aBLinCa 11 INVARIANT
CARC 15
NRES NUMBER (OF RESCNANCES TO BE CONSITERED ON

FITHFER SIDF OF A GIVEN ENERGY.

TF MNDULE 1 IS TN BRE FMPLOYED, BUT NOT WITH THE STANDARD VALUE
J.01 OF THE MAXIMIM ADMISSIRLE RELATIVFE ERROR FOR THF INTFGRA-
TION, ONE NEEDS THE FOLLCWING TWC CARDS:

CARD 1€
a3 0Ca 12 ITNVARTANT
CARD 17
ERRCP MAX IMUM ADMISSIRLE RFLATIVFE INTFGRAT TCN
ERROR.
s o e e

IF GROUP CRNSS SFCTIONS AND SFLF-SHIELDING FACTCRS ARE TC PFE
CALCULATEL FRCM PNINY NDATA (MODULFE 3} BUT NOT WITH THE STAN-
DARD VALUFS EPSPOM=5,0F-05, DRINWA=5.0, (EXPLAINFN RELOW)
CANE NEFCS THE FOLLOWING TWQO CARDS:

CARD 18
aBLOCq 21 INVARTANTY
CBeRrRC 15
EPSROM RELATIVF ACCURACY F(CR THE RCMBERG INMTECRA-

TION, THE ITTERATION STOPS IF THE RELATIVF
DIFFERENCE BETWEEN TwWw(l SUCCESSIVE APPROXT-
MATIONS IS NOT GREATER THAN EPSRCHM,
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CRINWA CONTROL NF ERRCR PRINTIAG TN THFE RCMARFRG
ITERATICN SUBROUTINE., TF THF ITERATIOM IS
STAPPED (F. G. RY RCUND=-OFF FRRTRS) RFFCRF
THE EPSROM CRITERINN IS FULFILLED, AN ERRCR
MESSAGE IS PRIATED CNLY TF THE CRITERION IS
NOT EVEN FULFILLED wWITH NDRINWA TIMES EFPSROM,

Te MORULE 2 IS TN BE SMPLAOYED BUT NOYT WITH THF NEFFAULT VALUFS
ITEST=D,y [ZPUMS==1 AND [TUMS=2 (CF, CARN 21}, THF FOLLOWIAG
Tw CARCS ARF NEENED:

CARD 20
ABLNCA Ze INVARIANT
CARD 21
ITEST CONTROL CF ERRCR MESSAGES ANLD WARNINGS

=0: NORMAL PRINT-0OUT FOR PRCODUCTICN RLAS,
=1: EXTENDFD PRINT-0OUT FOR PROGRAM
NEBUGGING
=2: AS ITEST=1 WITH ADDITIONAL PRINT-CULT,
: 8S ITEST=2 WITH FURTHER EXTENDED PRINT-
NUT,
=4y S5y se9: AS [TEST=3,
=10y 11 12y 13: AS TTEST=D, 1, 29 3 WITH
ANNITIONAL ERRQR MESSAGES FOR FACH
SIGO VALUE,
>13: AS ITREST=13.
17PUNS CONTROL OF ITESY FOR DIFFERENT GROUPS
<==1: [TEST IS UNCHANGFD,
=GR : BEGINNING WITH THE IGR-TH GROUP UP TN
THE NR{3,J)-TH GROUP {(CF. CaARD 7)
ITTEST HAS THE NEW VALUE TTuwMS ({SEE
BELOW)I. IGR MUST BE LFSS THAN 0OR
EQUAL TO NR{Z2,J) (CF. CARD T}, THIS
IS VALID FNR ALL J WITH NR{1,J)=7,
1. E« WHENEVFR MALULE 3 IS CALLEC.
ITUMS NEW VALUE CF ITEST.

NENBER=1, ENBFR{1)=-1.0, CONWFU(Ll)=1.D, OR NOT WITH NWFUN{1})=0
IN CASF OF A CALCULATED COLLISION DENSITY, CR NCT WITH
AwFUN{1)=-1 IN CASF OF A POINTWISE GIVEN COLLISICN DFNSITY
{CF. CARD 22) ONE NEEDS THE NEXT TWO CARDS:

IF MODULE 3 IS 7O BE UTILIZED BUT NOT WITH THE DFFALULT VALUFS

CARD 22
28L0Ca 23 INVARTANT
CARD 23
NENRFR NUMBER (OF ERERCY INTERVALS WITH [CIFFERENT

WEIGHTING FUNCTIONS AND/CR DIFFFRENT INTF-
GRAYTION METHOLS,
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(FNBER(T ) NWFUNET),CONWFULT },I=]1,NFNBER} Wl TH

ENRER{T): UPPER LIMIT OF I-TH ENERGY INMTFR-
VAL, EQUAL TO LOWER LIMIT OF ([+1)~TH
ENFRGY INTERVAL, SO THAT
ENRER(I) < ENBERUI+1).
THE LOWER LIMIT FOR THE FIRST SNERGY INTER-
VAL IS TAKEN AS EQUAL TO THF RECINNING OF
THE CURREMT ENERGY GRUUP RANGF {SWMALILFST
ENERGY VALUF) AS SPFCIFIED ON CARD 3 {CR IN
THF PROGRAM AND IN CARD 7 IN CASE OF SEVE-
RAL DISCONNECTED ENFRGY GROUP RANGES).
ENRFR{NFNBRER) MUST RE AT LEAST AS GRFEAY AS
THE LARGEST ENERGY 0OF THF CURRENT ENFRCY
GROUP RANGFE,
SPECTIAL CASE FCR NERRER=]1:
ENBRER({1)=-1e0. THIS MEANS THE WHNLF SPFCT=-
FIED ENERGY GRCUP RANGF,
NAFUN{I): TYPE OF WEIGHTING FUNCTION AAD
METHOD OF TINTEGRATION USED IN INTFRVAL [.
METHOD OF INTEGRATICN:
NdEUN(I V<=0 NUMERICAL INTEGRATION WITH
THE RCMBERG METEND,
NWFUN{T)I>0 ¢ ANALYTICAL INTEGRATION,
TYPF OF WEIGHTING FUNCT I0ON:
INWFUN{I) | =0t ARBITRARY FUNCTION WITH TEHF
NAME NPHI .(DOPHI=1,/F BY NF-
FAULT IF NOT GIVEN RBY TFF
USER AS A FULNCTION SURPCLTIAE
TO THE PROGRAMY,
POINTWISE WEIGHTING FUNCTIMN,
DPHI=CONWFU({I)/F {FOR CCARRFU
SEE NEXT INPUT VARIABLF],
CAUTINN: BECAUSF IN SONE
CASFS ROUNNDING FRRORS APPFAR
WHEN THE ANALYTICAL INTECGRA-
TION IS CHOSEN, WFE RECOMMEND
TO USFE NNLY NWFUN(T)I<=0,
THERE IS NN NDIFFFREACE [N THF
CPU TIMFS RETWFEN ROMBERC AND
ANALYTICAL INTEGRATION,
CONWFU{T): FACTNR IN THE WFIGHTING FUNC-
TION DPHI=CCNWFU({I}/F. CALY
USEN 1IF IRWFUN{TY =2,

INWFUMI T
I NWFUNC T

1
2

Wou

ok ko

THREE DIFFERENT OPTIONS ARE AVAILABLE FOR THE TRANSFER PR({BA-
BILITIES ANFERDED FAR THE CALCULATICON (WITH MOCULE S) NOF NORMA-
LIZFD TRANSFER MATRICES FOR INELASTIC SCATTERING WITH EXCITA-
TICN OFf DISCRETF LEVELS AY EXCITATION ENERGIES FJ:

(1}

FIEP~~DF)=DELTA{EP~E~EJ} IF KINFE=0,
WHFRE CELTA DENOTES DIRAC®S DFLTA FUNCTION. THIS FORW
WAS LSED IN THF ORIGINAL VERSI(N CF MIGRGS-2 (KFK 17840,
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(2} FUEP--DE)=0FLTA( P-F-EJx{A+]1.)/A) [F KINEM=]
THIS FCRM WAS USED IN THE REVISEC VERSICN CF MJGRNS-Z
{TRANSFORMATIAON OF FJ FROM CMS 10O LAB CCNRDINATES).
{2} FUEP--3FE}=NELTA{F-FPx{A%%2+] .}/ {A%] ) %%x2
+CJxA/ A+ 1)) IF KINEW=D
THIS AFPROXIMATION WAS RFCOMMENDET BY SEGFY (SEGEV,
NSE 4% (19711269 AND VERTES, NSF 52 (19731485} AND IS
ALSC PROPOSEN FOR THE PROCESSING OF FNDE/B DATA [DRAKE,
BAL 5C274 (T-601) ENDF 102y VOL.1).
FORM (2)y To Fo KINEM=1, IS THE DEFAULT OPTION IN MANULF 5, IF
FITHER FCRFM (1) OR (3} IS TO BE USEN NNE NEECS THE FOLLOWING
ACDITIONAL INPUT:

CARD 24
aBi.NCA €1 INVARTANT

CARC 25
KINEWM TAG FOR TREATMENT QOF DISCRFTE LEVELS

{SEE ABOVE).

IF FOR THE MATERIAL OF INTEREST THE NUCLEAR DATA LIRRARY [CFS
NCY CORTATN ANY INFORMATINN ON THE ENERGY DISTRIBUTION OF
SECCNDARY NEUTRONS (SEDIC, SEDZN,s SED3AN) IN THE ENERGY REGION
CF COCNTINUCUS LEVEL FXCITATION OF THE RFSIDUAL NUCLEUS AN
FVAPORATICKN MODEL IS FMPLOYFD IN MCDULE 5., THE PARAMETFR XNUF
FOR THF CALCULATINN OF THF NUCLEFAR TEMPERATURE,
THETA(FPY=SCRT{EP/ (XNJE®A}Y}, IS SET EQUAL TO XMUF=0.16/MEV RY
DEFAULT. (A= ATOMIC WEIGHT OF THE TARGET NUCLFUS.} [IF OTEER
XANUE VALUES ARF TN BE USED ONE NEEDS THF FOLLOWING ADDITICKNAL
INPUT:

C2RE 26
a3i0Ca £e INVARTANT
CARD 27
XNUF FEVAPCRATION MCDEL PARAMETER

{IN UNITS 0F 1/MEV),

IF MODULE & IS CALLED THE TRANSFER MATRICES FCOR INELASTIC
SCATTERING AMD FOR (N, 2N) ARE CALCULATED BY DEFAULT., IF CTHER
REACTION TYFES ARE WANTED ONE NEEDS THE FOLLCWING ADRDITICAAL

INPUT:

CARD 28
aBLCCA 512 INVARTANT
CARD 29
NIN MUMBER OF REACTION TYPES,

(INTYP(I)},I=14NIN) REACTINN TYPE IMNDICATORS:
ITNTYP=1 FOR INFLASTIC SCAYTTERING,
INTYP=2 FOR {(N,;?N} PROCESSES,
INTYP=3 FOR (Ny3N) PROCESSES,

2 ok A e K
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BE USED BUT NOT WITH THF STANDARND VALUFS

[SEL=7, KLE=% ONE NEEDS THE FUOLLOWING CaoDS:

CerrRD 20
aBi0Ce €t
CaRe 31
ISEL

NLE

INVARTANT

TAG FOR POSSIBLE CRCSS SECTION MOCIFICATION
AND ADDITIONAL PRINT-0OUT (DEFAULTY VALLE: 2)
{ISFLI=2: NO CROSS SECTION MONIFICATICNS
[ISELI=1: BFLOW LOKEV, IN THE RESCLVED
RESONANCE RANGE, THF FLASTIC
SCATTERING ANT TOTAL CROSS SFC-
TIONS ARE SET ECUAL TGO 1 BARHA
{MAINLY TC SIMPLIFY THF CALCULA-
TION CF APPROXIMATE SCATTFRIAG
PROBABILITIES AND AVERAGE ELASTIC
SCATTERING COSINES FOR FEAVY FLE=-
MENTSy; AND TN SAVE (NRE MERMCRY
SPACE) .
ISELLO: ADDITIONAL PRINT-CUT CF INTERME~
FTIATE INFORMATION.
HIGHEST ORDER TN LEGENDRE FXPANSICN (MAX 5}
THE ACTUAL VALUE USED IS MAX(1,NLF} BECAUSE
0F THE NCRMALTZATICN OF THE AVFERACE SCATTE-
RING COSINES TO THE KEDAK MUEL VALUES. THF
MODULE ALWAYS CALCULATFS SCATTERING
MATRICES FROM MOMENT ZERT TO MOMERNT NLF,.

IF MODULE & IS CALLED AND FINE-STRUCTURE WEICHTIAG WITH
1./7SGT®%{L+1) IS TO BE EMPLOYED FOR THE L-TH MOMENT ADD THE

CARDS 32 UF TC 35:

AL THE FCLLOWING

carn 27
aBLOCa &2
CARD 33
NMAT

CARDS:

INVARTANT

NUMBER OF MATERTALS IN THE MIXTURE WHCSF
MACROSCOPIC TOTAL CROSS SECTIDN 1S 71 BE

USED FNR FINE-STRUCTURE WEIGHTING;

(NAME(T},TZ(T1),I=1,NMAT) WITH

NAME: MATERIAL NAME (8-BYTE AIPHAMER IC
REPRESENTATION}

TZ ¢ NUCLEAR CENSITY (NUCLEI PER CM*3*3)
TIMES 1.E-24,

IF MODULF € IS CALLED AND NOT ALL MOMENTS ARE TC BE WEIGHTED
BY THE CCLLISION NDENSITY F{I, 1) (CF. CARD 5) OF THE 0-TH MC~
MENT, THE FCLLCWING CARDS ARE NEEDED:

CARD 34
2BL0OC= €2
CARC 35
¥

INVARIANT

TAG FOR WEIGHTING,

Md=1: WEIGHT Fi{l,L+1}) FCR L~Tk MOMENT,
NSPEC=NLE+1L MUST QCCUR NN CARND £ WITH
NLE GIVEN ON CARD 31 CR BY DEFAULT;
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MW=2: WEIGHT FLI,L)/SGT®x{L +1} FOR L—~TH
MOMENT (CARD 23 MUST PRECFLE).

[F MNANDULE € IS USED 3UT NOT WITH THE STANDARD GRIN PrINT
NUMBFRS PER GRIUP (NK=T70, NR=16, SEE BFLOW) ONFE NEEDS THE
FCLLOWING CARNS:

CARD 3¢
aBlLoca €4 INVARIANT
CARD 37
NK NKEMIN{L, ALOGUENGIT }/ENCGLTI-1) )}/

ALOGULI/ALFAYD IS THE NUMBER 0OF BASIC GRID
POINTS IN THAY ENFERCGY REGION WITHIN GROUP I
FROM WHICH ELASTIC SCATTERING INTC ADJBUFNT
GROUPS IS POSSIBLE, ALFA={{(A-1)/(A®L} }*%2,
A= ATCOMIC WEIGHT IN NEUTRCN MASS UNITS:

NR NR IS THE NUMBER OF BASIC GRID POINTS IN
THAT ENERGY REGICON OF EACH GROUP FROM WKICH
ELASTIC SCATTERING INTO ACJACENT GROUPS IS
[MPOSSTIBLE. (THIS REGION POSSIBLY MAY NCT
EXISTe THEN NR HAS NO MEANING.)

4w ok ok Xk

IF 1/V AVERAGES ARE TO BE CALCULATED (WITH MODULE 81, BUT NOT
WITH THE MAXIMM ADMISSIALE RELATIVE INTEGRATICN ERRCR
EPS=0.N1, CAE NEEDS THE FOLLOWING CARDS:

CARC 21
ABLCCA 81 INVARTANTY
CARND 2g6
EPS MAX TMUM ANDMISSIARLF RFLATIVF INTEGRATICA
ERROR,
o fe ok K A

IF REMC DATA ARE TO BF CALCULATED (W ITH MODULE 9) BUT NOT WITH
THFE STANDARD VALUES (SEF BELOW) ERR=0.,0L, MJIM=13, NUJM=1C,
CNE NEEDS THE FOLLOWING TWO CARDS:

CARD 40
ABLOCA 91 INVARTANT
CARD 41
ERR MAXIMUM ADMISSIBLE RELATIVE INTEGRATICH
ERROR;
NJM 2N M+ ] IS THE MAXTMUM NUMBER 0OF GRIT
POINTS FOR THE ANGULAR INTEGRATION;
NUJM 2R NUJIM+L IS THE MAXTMUN RUMBFR (F GRIT

POINTS FOR THE ENFRGY INTEGRATION,
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ITF MODULE S IS 7O 83F USFD BUT NOT WITH THFE NDEFAULT VALUFS
{FXPLAINET BRELCW} ISELR=1 FOR ISTRUK=0, ISELR=0 FOR [STRUK=1,
NLRA=C, NLRE=£, NCALL=0, NFG=14, NFI=5, CONE AFFLCS TFE
FILLCWING CAR[S:

CARD 42
apLOCca Q2 INVAR TANT
CARD &3
ISFLR =1: SCATTERING PROBABILITIES ARE CALCULLATFEN
ACCORDING TO EQe. 8.3 OF KFK 1784 WITH
THE KEDAK VALUES FOR THFE SCATTERIMG
CROSS SECTION SONIF ),
=02 IN EQe. 8.3 OF KFK 1784 THF SCATTFRING
CROSS SECTION SGN(E) IS TAKEN AS 1 RARN;
NLRA LOWEST LFGENDRE OROFR
NLRF HIGHEST LEGENDRE CRDER;
ANCALL =0: EACH TTME MODULE § IS CALLFD ALL ENERGY

GROUPS ARE SUBRCIVIDEN INTO 14 SURCFRCUPS
WITH 5 ENERGY INTERVALS EACH,

>3 NUMBER OF CALLS FOR MODULF 9 {(MUST RFE
CONSISTENT WITH CARD 7).

IN CASF NCALL>O THE FOLLOWING CARD IS NEEDED NCALL TIMES:

CARD 44
NGRF NUMBER NF ENERGY GRCUP RANG=S WITH DIFFE-
RENT ENERGY GRIDS;
(NLOTY NZUT) yNFGLI},NFI(I), [=1,NGRF) WITH
N1 : NUMBER OF FIRST GROUP IN RANGE,
N2 ¢ NUMBER OF LAST GROUP IN RANGE,
NFG: NUMBER OF SUBGROUPS FER GRCLP,
NFI: NUMBER OF ENERCY INTERVALS PER
SURGRCUP.
ook e ok ¥
THE LAST CARD FOR A GIVEN MATERTAL IS AS FOLLOWS:

CAEC 45 ,
AENDEA 111 INVARIANT

o o e o

CARDS 1 TC 45 HAVE TO BE REPEATED FOR EACH MATFRIAL WANTEFL
AND/DOR FACH WEIGHTING SPECTRUM T0O BE USED. THF LASY CARD FCR
THE ENTIRE JCB 1IS:

CARD 46
AENDFED 112 INVARTANT

A A e ¥k %k



- 2.14 -

PRINTING CF THE PRESENT INPUT DESCRIPTION CAN BRE SUPPRESSEDR RY
PLACIAG THF FCLLOWING CARND {WITH THE M PUNCHED IN COLUMN 1) IN
FRONT MF THE FIRST INPUT CARD:

CERT C
MIGR INVARTANT

THIS CARD CCES NOT APPFAR I[N THE FREEFC FISPLAY [F IANPUT CATA.

% o o

THE PRNOGRAM SYSTEM MIGROS REQUIRES OD~CARDS FOR THE FOLLCWING
EXTERMNAL STCRAGE DEVICES:

8 UNIT ON WHICH THE DECNDED IAPUT IS WRITYEN BY FRFFF(,

1 URNIT FROM WHICH THE NYCLEAR TATA L IBRARY IS AVATLABLF,
3 UNTT CN WHICH ALL MODULES WRITE RESULTS,

10 TEMPORARY TINTERMEDIATE LIBRARY NEEOED CNLY 3Y MODULE 6.

Aok ok e

THE RECUIREC ARRAY LENGTHS DEPEND ON THE INPLY AND CN THE
CALLED MCDULFS. THE NOTATION rF THE INPUT CESCRIPTION 15 USFD
IN WHAY FOLLOWS. ALL ARRAY LENGTHS ARE GIVEN IA TERMS OF
4=-BYTE WCRCS UNLESS STATED OTHERWISE.

THE CONTROL PHASE NEEDS
ZENTYP+3RANMATHNFFE X (NSPECH+L JeNT+MTI+L#34NF+4XNAX{ L#NE]  WORNS,
WHERE THE DEFAULT VALUES ARE USED FOR QUANTITIES NCT SPECIFIED
IN THE INPUT, VIZ. NTYP=T7, NFE=1; NSPFC=1l, NT=3, MI=T7, NFAT=1,
AND NE=26,

TO THIS ONE MUST ADD THE MEMDRY SPACE CCCUPIED BY THE UTILIZED
MEDULE WITH THE LARGEST STORAGE REQUIREMENT. THE STORAGE
REQUIREMENTS OF THE VARIOUS MODULES ARFE AS FCLLCWS:

MODULE NG, STORAGE RECUIREMENT [4—BYTF WORLCS)

1 THMT¢3ENE+T*MAX{ 300, NUMBER OF RESONANCES ON

KFDAK I+ 6XMAX{ 400, MAXTMUM NUMBER OF GRILC ENERCIES
FOR INTEGRATION OVER ONE ENERGY GROLP) WCRCS
COMMENT: THE USER CANNOT CETERMINF THE NUMRER 0OF
GRID ENERGIES IN ADVANCE. TF 40C WCRDS ARE ACT
SUFFICIENT THE SPACE FOR CATA STURAGE 1S FNLARGED
PROVIDED THE AVAILABLE REGICN ACMITS THIS. [IF THE
REGINN IS NOT LARGE ENOUGH THE MODULE IS BY-
PASSFED. IT IS RFCCMMENDED IN THIS CASE TO ENLARCFE
THE REGIODON BY AY LEAST 2K BYTES,

35%M] HORDS,
3MIBFR+6XMI+MXINT+L & {MABWF+MARCL +¥ABQ2+MARC2)
+2EKMROM$4*MR F XM [ WORDS,

w N
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MIBRER: MAXIMUNM NUMBER OF RANGES WITH DIFFERENT
WETGHT ING FUNCTIONS OR DIFFERENT INTEGRA-
TION METHONDS. MIBRER IS SET FQUAL TN & IN
THE SUBROUTINE INPUT.

MABWF: MAXIMUN KUMBER OF ENERCY POINTS IN ONE
GROUP OF THE POINTWRISE GIVEN WEIGHTIMG
FUNCTICN. MABWF HAS THE VALUF 0 IF NC
POINTWISE GIVEN WEIGHTING FUNCTICN IS
PROVINED TN THE INPUT, OTHFRWISE TT HAS
THE MINIMUK VALUE 50.

MYXINT: MAXTMUM NUMBER OF ENERGY POINTS IN CMNE
GROUP SUMMED OVER ALL PARVICIPATING (RDOSS
SECTINNS (AND EVENTUALLY THEF PCINTWICSF
SIVEN WEIGHT ING FUNCTION), MINIMUM VALUF=
200,

MABQL: MAXIMUM NUMBER OF ENERGY PRNINTS IN CRE
GROUP FOR THE CROSS SECTION TYPES SCT,
S5Ay SGN AND, IF EXISTENT, SGF, WININUW
VALUE = 230.

MABQZ : MAXIMUNM NUMBER OF ENERGY PCINTS IN COWNE
GROWP F0OR THE CROSS SECTION TYPE MUEL,
MINIMUFM VALUE = 200.

MABQ3: MAXIMUM NUMBER OF ENERGY POINTS IN OANF
GROUP FOR THE CROSS SECTION TYPE SGT,
MINTMUM VALUE = 200.

KMROM: KMROM—-1 = MAXIMUM KNUMBER OF BISECTIOAS IN
THE RCHMBERG INTEGRAT [ON ROUTINE FSRNOME,
MINIMUM VALUE = 2C.

MRF 2 7 FCR NON-FISSIONABLE MATERIAL,

8 FOR FISSIONABLE WATERIAL.

WITH THE MINIMUM VALUES A MINIMUM MEMORY DEFMAND

NF 3121 4-RYTE WCRDS (POINTWISE WEICHT ING SPEC-

TRUM GIVEN, FISSIONABLE MATERTAL) IS NECESSARY T0

QUN MODULE 3 (FSTRUK). BUT WF RECOMMEND T3 USE

ABOUT 10300 4-BYTE WORDS, BECAUSE SCME CR ALL CF

THE MINTMUM VALUES MUST BF INCREASED DURING THE

CALCULATIONS,

H5ENE+ 2eMA X { 1500, NUMBER OF SGN VALUES, NUMBER CF

SGF VALUES ON KFDAK IN THF ENERGY INTERVAL

CONSIDERED) WCRDS

MAX(7 NEXNE#THENE +2%NE27+48NAE+ 3% SG+2%¥NISGD,

G2 NFENE+IRENE+NE2T+2ENTIS GO N ISCI+NFP 4 #NEP %
NF ) WORDS

NE2T: NUMBFR OF ENERCY GROUP BOUNDARIES OF
IN-SCATTERING GROUPS, STARDARD FSTIMATE: 27
{THE STANDARD ESTIMATES ARE USED AS STAR-
TING VALUES IN THE FRUGRAM PUT MAY BF wCDI-
FIED AUTOMATICALLY DEPENDING CON THE aACTuUAL
JOR CHARACTERISTICS ).

NAFE: MAXIMUM NUMBER OF EXCITFD LEVELS THAT CCON-

TRIBUTE IN & GIVEN OQUT-SCATTERING GROLP.
STANDARD ESTIMATE: 30.
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ISG @ MAXIMUM NUMBER OF ENERGY CRID POINTS TN ONFE
OF THE CONSIDERED CUT-SCATTERING GROUFS.
THIS NIMBRER IS DETFRMINED BY THE COMBINA-
TION OF THE ERERGY CRID POINTS OF ALL
FXCITED LEVELS WHICH MUST BF USED IN THE
OUT-SCATTERING GROUP AND CF THOSE GRIC
POINTS QF THE SPECTRUM TRHAT LTF IN THE
DUT-SCATTERING GROUP. STANDART FESTIMATF:200

NISGD:ISG+MAXIMUK NUMBER UF ENERGY CRID POTATS NF
ANY EXCITED LEVEL (SGIZ) WHICH CORYRIPBUTF
IN THE OQUT-SCATTERING GROUP. STANDARD ESTI-
MATE: 4Q00.

NISGC:=MAX IMUM NUMBER 0OF ENERGY GRID POINTS OF
SGI (SG2Ns SG3K) ON KEDAK IN ONE OF TFHE
QUT-SCATTERING GROUPS, STANDARD FSTIMATE:
2030 .

NISGI :MAXIMUM NUMBER OF ERERGY PCINTS AS NORTAINFD
BY COMBINING THE KEDAK POINTS OF S51 {SG2N,
SG3NJ ARD THE MESH POINTS OF THF SPECTRUM
IN ANY OQUT-SCATTFERING GROLP. STAKRDARP
ESTIMATE: 300.

NEP : NUMBER OF INCIDENT-KREUTRCAR FNERGIES, F(R
WHICH THE DISTRIBUTIONS SEDIC {SED2N,
SED3IN} ARFE GIVEN ON KEDBAK, STANDARD FESTI-

NF 2 NUMBER OF CIFFERENT ANALYTICAL DISTRIRYU-
TIONS GIVEN ON KEDAK FNDR SEDIC (SFDZ2ZN,
SED3N) FROM WHICH THE TOTAL DISTRIBUTICN
MUST BF COMPOSED. STANDART FSTIMATE: ©

APPRIOXIMATELY 30CCC (STANDARD} YO 20200C (MARY

GROUPS, LARGE ENERGY DEGRADAT ION) WORCS. THE

EXACT STNORAGE RECUIREMENTY DEPENDS ON THE MOSTLY

UKNKNOWN DISTRIBUTION OF TFE KECAK DATA 0OVYFR THE

ENERGY GROUPS., IT IS RECOMMENDEE TC BEGIN WITH

THE STANDARD VALUE AND 7O INCREASE THE STORAGFE

SPACE ONLY IF THIS CCES NCT WCRK. THF PROGRANM

TRIFES IN ANY CASF TO NORGANIZF THE CALCULATICAS TN

ACCORDCANCE WITH THE AVAILABLE MEMORY SPACE,

NE WORDS.

NE+2XNFE  WORDS.

454 NMLRTMAXR [ 3+NUJIMI+ICOSR{LeNRIV) + TMAX 42%N JMINF

+ISKANMAXENZM* {2+ TZV)+BUF WORDS.

AM1 : NLRE+1.

TMAX: MAXIMUM ENERGY OFEGRADATICM TA TERNMS CF
ENERGY GROUPS (=2 FOR SIMPLE SCATYERING
INTO THE ACJACENT GROUPI.

IC0S: NUMBFR OF ANGULAR GRID POINTS NF THE SEAC
DATA ON KEDAK.

NIV ¢ NUMBER 0OF ENEFRGY GRID PCIATS UF THE SCAC
DATA CON KELAK.

NMAX: MAXIMUM NUMBER OF ENFRGY CRITC POIATS WITHIN
ONF FNFRGY GROUP FOR THE CATA TYPES SGT,
SGN CR MUFL Ok KEDAK,
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MAX [MUM NUMBER OF ENERGY INTERVALS [N OUNF
SURGROUP TTIMES MAXIWMUKF NIMBER NF SHBGECUPS
PER GROUP.

MAX (4o TMAXANML } o

MAX({ 2+ IMAXRNZM NTOT), WHERE NTOT IS THE
MAX TMUM NUMBER OF NATA POINTS WITHIN CANE
GROUP FGR THE TYPES SGT, SGN AND NMUEL (ALL
THREFE CONSIDERED AS A JCINT PCINY SET) N
KENAK,

10 N SPACE FOR DATA ARRAYS REQUIREND.

THE REGION PARAMETER 0N THE JNB CARD IS THE SUM CF
-MAXTMUM LENGTH UF DATA ARRAYS,
~17CK BYTES FOR THE MIGRCS PRCOGRAM,
~RUFFER LENGTH.
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2.2 Description of the output

Each computational module prints the results. An explanation of the symbols

is given in table V.

Besides the printed output an unformatted output on unit 3 is provided. The

arrangement of this output is described in table VI. The unformatted output

of MIGR¢S serQes as input for the program MITRA, /3/. MITRA checks the results
of MIGR@#S and transforms them into an input of GRUMA, /4/, the management
program for the group constant library GRUBA, /4/.

Table V : Symbols used in the printed output of MIGR@S-3.

Table VI : Arrangement of the unformatted output.
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Table V  Symbols used in the printed output of MIGR@S-3
Module |
defined by required
Symbol content formula KEDAK~-types
~
SIGMA G |average group cross section for infinite dilution, (4.6)
radiative capture
SIGMA N |average group cross section for infinite dilution, (4.6)
elastic scattering
SIGMA F |average group cross section for infinite dilution, (4.6)
fission
SIGMANI] |identical with SIGMA N -
I1S@TI
SIGMAT! |SIGM G + SIGMA N + SIGMA F -
1s¢T2
SIGMA O |background cross section o, (4.1) RES
FG radiative capture
flux~-weighted resonance elastic scatterin (4.1)
FN self shielding factors for 8 '
fission
FF
FNI . i i
N current weighted resonance elastic scattering (4.3)
FT1 self shielding factors for total )

Temperatures are given in K, the group boundaries in eV, cross sections in barns.

61



Table V, cont.

Module 2
Symbol content defined by | required
formula KEDAK-types
A
SIGMA G radiative capture (5.32)
average group cross sections . .
SIGMA N for infinite dilution elastic scattering (5.33)
SIGMA F fission (5.32)
SIGMAN] |identical with SIGMA N - IS@TI
SIGMATI! [SIGMA G + SIGMA N + SIGMA F - 1S¢T2
SIGMA O |background cross section g, (5.1 ST
FG .
radiative capture STGF
flux-weighted resonance . .
FN self shielding factors elastic scattering (5.1)
FF fission
FNI . . .
current~weighted resonance elastic scattering (5.8)
FT1 self shielding factors total )

Tamperatures are given in K, group boundaries in eV, cross sections in barns

- 02°7 -



Table V, cont.
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Module 3
defined by required
Symbol content formula KEDAK-types
+ 4 N
SIGMA A absorption
SIGMA C * capture
. . (9.7)
SIGMA N . elastic scattering
average group cross sections <
SIGMA F for infinite dilution, fission SGA
SIGMA NOI o, ¥, (9.8) SGN
SIGMA TI | total (9.13) L,  SGF
SIGMA N1'| identical to SIGMA NOI 3 SGT
Fa absorption
FC . capture MUEL
flux—weighted resonance self- y, 7 (9.3)
FN shielding factors, elastic scattering
FF fission J
FNOI flux-weighted resonance self- _
shielding factor for 0. ¥ (9.5)
FNI current-weighted resonance self-shielding factor for (9.10)
Te'He
FTI current-weighted total resonance self-shielding factor (9.9)
SIGO background cross section 9,
Group boundaries are given in eV, cross sections in barns

+
To calculate SIGMA A the KEDAK type SGA (see /5/) is used. In the case of fissionable materials
SIGMA C is produced, which is defined by the formula SIGMA C = SIGMA A - SIGMA F.



Table V, cont.
Module 4

defined by required
Symbol content formula KEDAK~types

=
SGN elastic scattering SGN

+) .
SGA absorption SGA
SGF average group Cross fission SGF
section for i > (3.1)
SGI inelastic scattering SGI
SGC capture = SGA - SGF SGA,SGF
SG2N (n,2n) reaction SG2N
~

MUEL average cosine of elastic scattering (3.2) SGN ,MUEL
NUE average number of secondaries per fission (3.3) SGF ,NUE
ALPHA average a-value (3.4) SGG, SGF
ETA average n-value (3.5) NUE, SGG, SGF

If group averages
the sense of formula (3.1) are calculated. The names are the same as the names of the underlying
KEDAK-types. Cross sections are given in barns.
If SGN for the material Hbb@l is calculated, also a type STR is calculated, which corresponds
to formula (3.6).

of other types of cross sections available on KEDAK are calculated, averages in

+)

0ab

= o(n,y) + o(n,f) + o(n,p) + o(n,d) + o(n,a)

Definition of the absorption cross section (KEDAK-type SGA; compare /5/):

-22°7 -
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Module 5
defined by underlying
Symbol content formula KEDAK~type
PR@BSGI transfer probabilities for inelastic scattering (6.21.1) to- IS@T1, SGIZ,
gether with SGIZC, SGI,
(6.21.2), SEDIC
(6,14) and
(6.20.1) with
(6.20) and
(6.20.2)
PRPBSG2N | transfer probabilities for (n,2n)-reactions (6.23) SG2N, SED2N,

PR@BSG3N transfer probabilities for (n,3n)-reactions

(6.23), where
(n,2n) has to
be replaced
by (n,3n)

IS@TI

SG3N, SED3N,
IS@TI

In the first column the numbers of the outscattering groups are printed. The numbers above
the values of PR@YBSGI(PRJBSG2N, PRYBSG3N) are the inscattering groups.
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Table V, cont.

Module 6
defined by underlying
Symbol content formula KEDAK-type
3 ~
SGNCO zero'th moment
st
SGNCI Ind moment SGNC
SGNC2 2rd moment of the elastic scattering matrix S SGN
SGNC3 3" moment > normalized to the total elastic (7.2) MUEL
SGNCA Ath moment cross section
th SGT
SGNC5 57 moment y
SGN total elastic group cross section (7.1) SGN
MUEL group-averaged mean elastic-scattering cosine (7.3) SGNC
SGN
MUEL
SGT total group cross section with moment-dependent weighting (7.1%) SGT
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Table V, cont.

Module 7
defined by required
Symbol content formula KEDAK-types
(12.1), (12.2), CHICR
CHI fission spectrum (12.4), (12.6) SEDF
Module 8
defined by required
Symbol content formula KEDAK-types
1/v 1 /v-group averages in /[sec/cm/ (11.1) -
Module 9
defined by required
Symbol content formula KEDAK-types
SGT average total cross section (8.1) SGT
SGN average elastic—scattering cross section {8.1) SGN
MUEL average cosine of elastic scattering (8.2) MUEL
FLUX average flux (weighting function) - -
SGNCn the n-th legendre moment for elastic scattering (8.3) SGN, SGNC

Cross sections are given in barns, the legendre moments are normalized to the total elastic
cross section. The interval averages within one group are arranged with increasing energy.
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Table V, cont.

Module 10

In this module the group constants for the thermal group are calculated. The same types

as in module 4 are possible. The group constants are defined by the formulas (10.1) to
(10.6).

- 92°C -
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Table VIi: Arrangement of the unformatted output

{The symbols of table V are used)

Module 1
ist record: o , 'MIGR===--='
2nd record: n , material name, temperature in /K/, number of the

energy group, lower group boundary in /eV/, upper
group boundary in /feV/

3rd record: n , SIGMA G, SIGMA N, SIGMA F, SIGMA NI, SIGMATI
4th record: n , SIGMA O, FG, FN, FF, FNI, FTI

°

for all SIGMA O-values

n is an Integer I x 4 and gives the number of succeeding 4-byte words in the
record. The material names are 8-byte alphanuwerical words. All cther

words are REAL%4. The B-byte alphanumeric words are counted as two words

in n. These conventions are the same for all other modules. Exceptions are

ot

mentioned, in the label names must be interpreted as blank.

ggduleug

Ist record: o , 'FSTAT---'

2nd record: n , material name, temperature in /K/, number of the
energy group, lower group boundary in /eV/, upper

roup boundary in /eV/.

ird record: n , SIGMA G, SIGMA N, SIGMA F, SIGMANI, SIGMATI
4th record: n , SIGMA O, FG, FN, FF, FNl, FTI

. for all SIGMA-O values



Table VI, cont.

Module 2

Ist record: 0,
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'STRK==--"

The following records are repeated for each energy group.

4+

2nd record: 5, material name (8 Byte), number of the energy group

lower group boundary measured in eV, upper group boundary

measured in eV.

3rd record: for non-fissionable materials

5, SIGMA A, SIGMA N, SIGMA NOIl, SIGMA N1, SIGMA TI

for fissionable materials

6, SIGMA C, SIGMA N, SIGMA F, SIGMA NOI!, SIGMA Nl, SIGMA TI

4th record: for non-fissionable materials

6, SIGO, FA, FN, FNOI, FNI, FTI

for fissionable materials

7, SIGO, FC, FN, FF, FNOI, FNI, FTI

record 4 is repeated for all SIGO values.

+)

An internal numeration is used. The group with the greatest number has

the highest energy boundaries.

Module 4

Ist record: o ,
2nd record: n o,
3rd record: n,
4th record: n,

'SGKE~---"

highest energy group (lowest number), lowest
energy group

material name, name of reaction type (8-byte,
alphanumeric)

group constant of the type defined by the 3rd
word in the 3rd record, for all energy groups,
specified by the 2nd record. The values are
ordered with increasing energy and decreasing

group numbers.

The records 2 to 4 are repeated for all reaction types, specified by the imput.
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Table VI, cont.

Mcdulq_é

Module 5 produces separately labelled ocutput on unit 3 for inelastic-
scattering transfer matrices, for (n,2n)-matrices and for (n,3n)-matrices. In
the following the output produced for inelastic-scattering transfer matrices
is given first. The output produced for (n,2n)- or (n,3n)-matrices is

added in parentheses.

lst record o , 'SMI@T=--'('SMT@T2N-"';'SMTETIN-"')

’nd record n , material name, total number of outscattering groups

3rd record n , number of the outscattering roup, elements of
the matrix PR@BSGI (PR@BSG2N; PRGBSG3N) in the sense,
that the first element describes scattering within the
group, the second element describes scattering into
the neighbouring group etc.

repeated for all outscattering groups.

Module 6

lst record: o , 'FLUM-=--'

2nd record: n , material name, number of outscattering groups, number
of Legendre moments.

3rd recorxd: n , number of the outscattering groups, group averaged
total elastic cross section, group averaged cosine
for elastic scattering, group averaged wg—weighted
total cross sections, & = O, number of Legendre
moments.

repeated for all outscattering groups.
4th record: n , number of the Legendre moment, number of the outscattering

group, matrix elements ‘SGNCi (i = number of the moment)
arranged in the sense that the first word describes
scattering within the group, the next one scattering
into the neighbouring group etc.
repeated for all outscattering groups (for a certain
Legendre moment)

repeated for all Legendre moments.
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Table VI, cont.

Module 7

Ist record:

2nd record:

3rd record:

Module 8

Ist record:

2nd record:

Module 9

Ist record:

2nd record:

3rd record:

4th record:

o , 'SPALT—=--'
n , material name, energy of the fission-inducing
neutron in eV, number of the lowest energy

group, number of the highest energy group.

n , CHI for all groups specified in the 2nd record,

arranged with increasing energy.

o, 'SI/y-—-="

n , 1/V-values for all energy groups defined by the

group boundaries in the input, arranged with increasing

energy and decreasing group numbers.

o , 'REM@g-——-"'

n , material name, total number of outscattering groups,

total number of Legnedre moments.

n , number of the outscattering group, number of sub-

groups in the outscattering group, number of
intervals in one subgwoup (the same for all sub-
groups in one outscattering group), SGT for all
intervals in one group (product of the number of
subgroups and the number of intervals in one sub-
group) arranged with increasing energy, SGN for
all intervals in one group, MUEL for all intervals
in one group, FLUX for all intervals in one group.
repeated for all outscattering groups.

n , number of the Legendre moment, number of the out-
scattering group, SGNCi (i = Legendre moment) for
all intervals in one group arranged in the sense
that first the elements describing scattering within
the group, then the elements describing scattering
into the neighbouring group etc. are stored.

repeated for all outscattering groups (for a fixed Legendre moment)

repeated for all Legendre moments.
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Table VI, cont.

Module 10

Ist record: o , 'THERM-=--'

Znd record: n , material name, name of the reaction type, number

of the thermal group.

3rd record: n , value of the group constant specified in the 2nd record.
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3. The calculation of weighted group averages for infinite dilution (from tabulated

(%)

neutron data). Module 4

3.1 The difference between module 4 in MIGROS-2 and in MIGROS-3 is a more

[

exact method of integration. Again the integration in the averages is
done by a trapezoidal rule but the integration points are as well the
energy points at which the nuclear data used in the numerator or eventually

denominator integral are tabulated on the KEDAK library as the group

boundaries as the energy points at which the weighting function is tabulated.

The values of the weighting function are linearly interpolated at the
energy points of the nuclear data from KEDAK and at the energy group
boundaries, and the nuclear data are also linearly interpolated at the
energy points of the weighting function and at the energy group boundaries.
In the case of a weighting function given as analytical function the inte-
gration intervals are given by the energy points of all used nuclear data
on KEDAK and the group boundaries. Each interval is divided into three
equal parts and the integration is done. Then the integration is repeated
once more in the interval now divided into six equal parts. If the re-
sults of these two subsequent integrations have a relative deviation
greater than | 7Z, the interval is now divided into twelf equal parts, the
integration is done and the precision is tested once more and so on. If
the relative error is less than or equal to | Z the result of the last

integration is taken and the next interval is regarded.

The average group cross sections are defined by

f kcx(E) * F(E)dE
k = (g) (3.1)
X,8 | F(E)QE
()

o
]

isotope

neutron reaction (n,x)

%
it

energy group

[1)e]
[}
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F(E) 1s a weighting function given by the input. Normally

a slowly varying collision density is used, so that formula (3.1)
defines the average group cross section for infinite dilution. The
average group cross sections for all types of neutron reactions are

calculated by formula (3.1) except:

—~ the average cosine of the elastic scattering

/ kﬁe(E) . koe (E) + F(E)dE
K— (g)
T = (3.2)
e)g k
[ o (E) + F(E)ME

(g)

- the average number of secondaries per fission

[ %) - kof(E) . F(E)dE

(8)
, = (3.3)
| kof(r«:) . F(E)dE
(g)

- the average a-value

fch(E) - F(E)dE

(g)
Ko = (3.4)
& k
f o (E) + F(E)E
(o)
\&s/
Yy = radiative capture
- the average n-value
k\)
"g
I+ a
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For which type of neutron reaction an average cross section shall be
calculated can be choosen by input. There must be information available
on the KEDAK library. If the reaction types c;)and Oy are given in the
input, the type o, =0, "0 is automatically calculated.
Besides that, the following group average
g (E)
E

« F(E)dE
(g)
UbeH = (3.6)
| F(E)dE
(g)

is calculated for hydrogen. This group average can be used for the

production of the elastic scattering matrix.

The following subroutine$ are necessary

SUBROUTINE SUND (MM, ENG, NFE, REFE, EFE, ITYP, ITNAM, SGC, DUE,
XINTE, ZINT, XNEN, STREU, LDIM, LDIMP, SE, FSE)

The following parameters are defined by the control program:

MM Number of energy group boundaries,

ENG (MM) one—dimensionaL field containing the energy group
boundaries in |eV],

NFE number of points of the neutron flux density,
= |, if the function PHI(E) is used,

REFE (NFE) one—dimensional field containing the energy
points of the weighting function in leV[,

EFE (NFE) one-dimensional field containing the weighting
function,

ITYP number of cross section types,

ITNAM(ITYP) one-dimensional field containing the names of

the reaction types for which the weighted
group averages shall be calculated,

LDIM dimension of the following fields SE and FSE
which is max (1500, number of 0g(E) values
on KEDAK, number of og¢(E) values on KEDAK
in all regarded energy groups).

+ . . .
)The absorption cross section %, (KEDAK-type SGA) is defined on KEDAK

in the following way:

o, = gl{n,y) + o(n,f) + og(n,p) + o(n,d) + o(n,a) AV
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The following parameters are working fields used by the subroutine SUND

SGC, DUE, XINTE, ZINT, XNEN, STREU one~dimensional fields of
the length MM,

SE, FSE one-dimensional fields of the length LDIM which are
used for the calculation of kﬁ and kvg containing

the energies and kce(E) or the kof(E) respectively.
The following parameter is calculated in SUND

LDIMP: 0, if the length of the working fields dimensioned

with LDIM 1is sufficieng

n, number by which LDIM should be increased,
The subroutine SUND calls GRUP and FL.
SUBROUTINE GRUP (I, II, M, ENG, SE, FSE, SF, MOD)

The subroutine GRUP is used only for the calculation of kvg. Because on
KEDAK the cf—values start to be greater zero at a higher energy than
the v-values, it is not possible to calculate vg with formula (3.3)

in the lower energy region. A way out of this is to set O¢ internally
in this module equal to a positive value (1.E20) for all energies with
o, = O on KEDAK. The task of subroutine GRUP is to reset O¢ from

f
1.E20 to 0, if O¢

to 1.E20, that means, if o is not zero on KEDAK in the entire energy group.

was not set in the entire actual energy group equal

The following parameters are defined by SUND or by the control program,

I Index of the lower energy group boundary in field ENG,
11 beginning index in the field SE for the actual energy group
M length of the field SE,
ENG one-dimensional field containing the energy group boundaries,
SE(M) one-dimensional field containing the energy points of

kof from KEDAKI
FSE (M) one-dimensional field containing the kof values from KEDAK,

SF lower integration interval boundary in the actual energy group
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MOD 0 field SE contains the original O¢ values from KEDAK
4

i

I field SE contains the modified o_. values (zero modified
f
to 1.E20).

SUBROUTINE FL (EFEl, EFE2, REFEl, REFE2, E, ERG)
The task of FL is to realize the linear interpolation of the weighting
function and the cross sections from KEDAK to the bhoundaries of

the integration interval,

The following parameters are defined by SUND.

EFEI Value of the lower interpolation base

EFE2 value of the higher interpolation base,

REFE] energy point of EFEIl,

REFE2 energy point of EFE2

E energy point of the wvalue to be calculated

The following parameter is filled by FL.

ERG Interpolated value to energy E.

/1/ B. Goel, B. Krieg,
Status of the Nuclear Data Library KEDAK-3
October 1975
KFK 2234, 1975
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i, The calculation of weighted average group cross sactions for infinite
dilution and of energy resonance self shielding factors from

resolved resonance parameters. Module 1.

4.1 Flux-weighted energy resonance self shielding factors are
calculated for capture, fission and elastic scattering.

They are defined as

Kk
kfx,g (50/ T):. k6>‘/5 (6°/T) (4.1)
5)(,3 (60? > T)

k = isotope

x = neutron reaction (n,x)

g = energy group

T = temperature in K

o, = background cross section in barns
where

/"8, (T E) F(E)
‘6, (1,6) + B,
F(E)
k@;(T/E} T 60

k (4.2)

b, (6, T)=-

X.q /

is the microscopic effective cross section.

The weighting function F(E) is the collision density and 1is
assumed to have no resonance structure in the NR-approximation.
F(E) is the weighting function defined by the input.

(See Card 4 of the input description.)
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The average is defined as
(yie)y = [ ey de
= — E
& /, AEjjy
AEa

where AEg is the group width of group g .

The current-weighted resonance self-shielding factors are calculated

for elastic scattering and for the total neutron reaction

'56299 ( 6'0/ 7—)

Kk
1fx,3 <5°/ T) -

(4.3)
| ,‘;5)(/3 (6,—>0=,T) ’
‘S (TE) F(E)

k T . 2
5, (8, T) = L8:(76)+ 6.

F(E)
{6, (1,6) + 6, }°

is the current weighted microscopic effective cross section. For

infinite dilution

. k . . k B oo (h.
f%;;:; 153;43\( EiW 7ﬂ) —“‘ng::LD Ezgg <’E;O/7i)‘* gjx,a 2

o

end



- b3 -

K (B (ET) FIE)
67 (T) — N O (5 / (4.6)

It CFED)

Therefore the denominators of (L4.1) and (L4.3) may be replaced by (L.6).

k o . . .
Normally o g 1s independent of temperature, but in cases when only
$

few resonances are within an energy group, and the group boundary

cuts the wings of an important resonance, kox 2 may be tempersasture
3

dependent.
The averages of (4.2), (4.4) and (L4.6) are calculated by numerical

integration. The microscopic cross sections ox(E) are calculated

. . . *
from resonance parameters by a Breit-Wigner single level formula.

R
B (ET) =) B (EE,T) (1)
r=1

r = resonance
R = number of resonances taken into account
Er = resonance energy

5X<E/Ew/ T)::: WO}OX‘ kfﬁ(Q/X) (4.8a)

for radiative capture and fission,

* (the index for the isotope will be neglected)



5,5(5,5,/ T):5P+W6;é {%'COSZCJL —f—}/r'SI'MZc{[/ }
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and for elastic scattering

£, £, T) ’_E 6)( (E/ = T)

68(E/E’_/T): 6;,(
x = radiative capture, fission, where

oX

6 =41 ¥(E )
_ 6
V“(Q,X)mzmﬂ

(4.8v)

(L.8c)

(4.9)

(4.11)
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A _ 2(E-E) L, 2(e-F)
A FEe) 4T e

(4.13)

1/2
A = (AiTE) : Doppler width
T(E) = Fn(E) + z Fx ¢ total width
XEn
R'
(5[ —'—*— e [ for t =
R’ : effective radius of the nucleus
x reduced neutron length
o2 T RYRT
Fn(E) = Yn(Er) (fir—d ;—————————§| for &2 = 0,1 : neutron width
r LI+ (R'/%) 7

For resonances at negative resonance energies the KEDAK file contains the

reduced width Fi in place of the neutron width Fn(Er) and Tn(E) is calculated

as
— 2—2
o Y RYXT
r® - R
LI+R"/*)7]
rx s fission or radiative capture width
2 4 2
cp = 4mk z (22+1) sin 62 : potential cross section

£=0
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For T - O, that means 0 - ®, one obtains the unbroadened resonance profiles

V(0 > =, x) =
I + x2
X
X(@—-}m,x)=1+x2

It should be pointed out that eqs. (4.9) - (4.13) and some of the definitions
below eq. (4.13) supersede those given in the original description of

MIGROS-2 (H. Huschke, B. Krieg, KFK 1784).

Corresponding changes have been made in the subprograms WIRQ and WIRQU in
order to improve the accuracy of cross section calculations between reso-
nances and in the thermal region. These changes refer to the energy de-
pendences of Fn ( hence T), A and cp, which are now fully taken into

account.

4.2 The method of integration for the averages in (4.2), (4.4)
and (4.6)

The expressions (4.2), (4.4) and (4.6) are calculated by numerical inte-
gration. The trapezoidal rule is used. To keep the number of integration
points as small as possible the integration points are not taken as
equidistant. This is necessary, because the calculation of the function
values is very time consuming. To be sure that the resonances are not
lost during the integration, the resonance energies are chosen as inte-
gration points. Let Xi be the integration points and Yi the corresponding
function values. Then the integration algorithm can be described in the

following way:
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First step: Initial abscissa and ordinate vectors are defined as

_ o o oy _

X° = (X}, X5, X3,..0 X0, X)) (Eg+], Ep1s Bpogoees Bponogs Eg)

o _ 0 o o o o

YO o= (Y, Y, Yo, Yo, v2)

with

Eg+|: lower group limit,
Eg : upper group limit,
Er ;¢ Tresonance energy of i-th resonance in

energy group g,

and Yz = F(Xz), where Y = F(E) is the integrand function.

Second step: The center of the first interval is added to the grid points,

and new abscissa and ordinate vectors are defined accordingly,

! TS T l 1 o

o (o} o o ,
X' = (X, Xy Kgpeew X)) = (X[, S(X] + X0), Xouees X0),
1 I T ! L0 1 o o
Y= (Y, Yy, Yguee. Yo ) = (Y], E(X), Yo,een Y0).

-
Furthermore one calculates the contributions from the interval [%;, XéJ to the

trapezoidal-rule integral with and without the newly-inserted grid point,

__l_(Y

i 1 i
2 Y &y - X,

| S R

m
il

P2 I B

N

. o1 1,1 i
with Y2 -E(Y3 + Yl)'

This second step is repeated until the criterion

< e (4.18)

is fulfilled twice in succession. To be specific let the condition (4.18) be
fuifilled after m~! and again after m applications of the second step, the

last application yielding



m-! 1, m=1] m= | m— 1 m= |

- m m m m =

X (Xl’ Xzy X3,-'° Xn+m) (Xi 3 z(X] + X2 )) Xz LI Xn+m_]))
m _ . m . m _m m = om=1 m m=1| m= |

Y = (Yl) YZ) YB’OO- Yn+m) - (Yl 1 F(X2)9 Yz e n+m‘l)'

The calculation proceeds then to the interval [X;, X?]:

Third step: One calculates the contributions with and without the last inserted

grid point from the interval EX?, Xgﬂ,

i, .m m m
a = 2(Y3 + Yz) (X3 Xz),

m

b das i ol -
with 3};‘ = —%(Y‘;‘ + D).
If the condition
i e au B (4.19)

is fulfilled the integral over the interval [XT, X?] is taken as

I

I..m m m
73 + Y (X5 - X))

and the whole algorithm is now applied to the remaining interval [Xg, X:+¥]

starting with the ordinate vector

m m
= (X3, Xyseee ),

(o] (o] (o] )
n+m

[» X X

X0 = (X], Xppeeo X0

If the criterion (4.10) is not satisfied the integral over the interval

iﬂn, X is taken as

Xy

- 1lem m m _
=00y + YD (G - X))

. . . . . . m _m - . .
and the algorithm is repeated in the remalning interval [Xz, Xn+mj starting with

the ordinate vector
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0 _ 0 o} o - 4 m
B0 = (K], Xppeee Xoo ) = (X), K3, XD

The algorithm is repeated until the integration over the total energy

width is performed. The integral over the energy group is given by

the sum.
N+1

I = Z Ii’ where N 1is the number of repetitions of the algorithm.
i=1 '

4.3 For the calculation of energy resonance self shielding factors and

average weighted group constants from resolved resonance parameters

the following subroutine are used:

FGEM (NS, SIGO, NE, ENG, NEF, ES, F, NT, TEMP, PR, NMR, NFST, SUM,
Suo, IRE, IREP, ER, L, GJ, GAT, GAN, GAG, GAF, ISTE, ISTEP, STE, STEI)

In this subroutine the input of the nuclear data from the Karlsruhe
nuclear data library KEDAK and the output of the f-factors and the
average cross sections is organized. Also the integration algorithm

is performed in this subroutine. The following parameters must be

defined:

NS : number of oo—values‘

SIGO(NS) : one-dimensional field containing the oo~values
[ barn /.

NE : number of the group boundaries. _

ENG(NE) : one—dimensional field éontaining the group
boundaries [ eV /.

NEF : number of energy points of the weighting spectrum.
ES(NEF) : one—dimensional field containing the energy points
of the weighting spectrum /[ eV 7.

F(NEF) : one-dimensional field containing the weighting.

function at the energy points of field ES.
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NT : number of temperatures,

TEMP( NT) : one-dimensional field containing the temperatures
" L x7.

PR . error Jlimit e, as defined in (4.18).

NMR : R/2 as defined in (L.7).

IRE : length of working fields, should be longer than

the number of resonances for one isotope.

ISTE : length of a working field for integration, should
be longer than the number of integration points
necessary for the integration of effective group

cross sections within one group.

Working fields:

SUM(NS,T), SUO (NE,3), ER (IRE), GJ (IRE), GAT (IRE), GAN (IRE),
GAG (IRE), GAF (IRE), STE (5, ISTE), STEI1(ISTE)

The following parameters are calculated in the subroutine:

NFST : number of the first energy group, for which f-factors
can be calculated only from statistical resonance
paremeters. This parameter is important only, if the
f-factors are calculated for an energy range,
covering both, the range of resolved and the range
of unresolved resonances.

IREP : 0, if the length of the working fields dimensioned
with IRE is sufficient.

n number, by which IRE should be increased.

ISTEP : 0, if the length of the working field dimensioned

with ISTE is sufficient.

n number, by which ISTE should be increased.

Information is also transferred by the unlabeled COMMON. It is

describved in chapter 1.

A description of the output is given in chapter 1.
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WIRQ (INR, E, SF, 5G, ST, IRE, ER, GJ, GAN, GAT, GAF, L, GAG, T, A, R,
RLA)

In this subroutine the contribution of one resonance to the energy
dependent cross section at a given energy is calculated by a Breit-
Wigner single level formula.

The following parameters must be defined:

INR : number of the resonance (all resonances of an
isotope are numbered with increasing resonance
energies).

E : energy, [ eV _].

ER(IRE) : one-dimensional field containing the resonance
energies for one isotope, [ eV /.

IRE : must be greater Or equal to the number of
resonances for one isotope,

GJ(IRE) : one dimensional field containing the statistical
parameters gj for all resonances of one isotope.

GAN(IRE) : one dimensional field containing the neutron

‘ half widths for all resonances of one isotope, [ eV_7.

GAT(IRE) : one dimensional field containing tﬁe total half
widths for all resonances of one isotope, [ eV _/

GAF(iRE) : one dimensional field containing the fission
widths for all resonances of one isotope, [ eV /.

L(IRE) : one dimensional field containing the neutron
angular momentum for all resonances of one
isotope.

GAG(IRE) : one dimensional field containing the capture
widths for all resonances of one isotope, [ eV_/.
temperature in K.
atomic weight.
radius of the nucleus, ¢g§;az

RLA : reduced neutron wave length, Ybarn /giz
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The fdllowing parameters are calculated in the subroutine:

SF

3G

5T

contribution to the fission cross section at the
energy E from the resonance with number INR, [_barn_f
contribution to the capture cross sections at the
energy E from the resonance with number INR [—barn,j_
contribution to the total resonance cross sectién

at the energy E from the resonance with number

INR, [ barn J.

WIRQU (NR1, E, SIFG, SIGG, SIGT, NR, IRE, ER, GJ, GAN, GAT, GAF, L,
GAG, T, A, R, RLA, NMIN)

In this subroutine the sum of the contribution to the cross section

at the energy E from all resonances, that are taken into account,

is performed.

The following parameters must be defined:

NR1

E
NR

IRE
ER(IRE)
GJ(IRE)
GAN(IRE)

GAT(IRE)

GAF(IRE)

the number of the resonance belonging to the first
resonance energy that is greater than the higher
energy limit of the actual energy group.

A1l resconances of an isotope are numbered with
increasing resonance energies).

energy [ eV ].

maximuw number of resonances for one isotope.
must be greater or equal to NR.

one-dimensional field containing the resonance
energies for one isotope.

one~dimensional field containing the statistical
parameters gj for all resonances of one isotope.
one-dimensional field containing the neutron half
widths for all resonances of one isotope [ eV /.
one-dimensional field containing the total half
widths for all resonances of one isotope. [ eV /.
one-dimensional field containing the fission

half widths for all resonances of one isotope. [/ eV_/.
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L{IRE) :.one-dimensional field containing the neutron angular
momentum for resonances of one isotope.

GAG(IRE) : one dimensional field containing the capture
widths for all resonances of one isotope. [ eV _/.

T : temperature in K.

atomic weight.

R : radius of the nucleus in[pgarq]
RLA : reduced neutron wave length, vbarn -VeYZ
NMIN : the number of resonances at higher and at lower

resonance energies than the energy E, that are
taken into account for the calculation of the

cross sections at the energy E.

The following parameters are calculated in the subroutine:

SIFG : fission cross section at the energy E, / barn /.
SIGG : radiative-capture cross section at the energy E, [ barn 7.
SIGT : total cross section at the energy E, [/ barn /.

sross (E1, E2, E3, Fi, F2, F3, NFE, ES, F)

In this subroutine the macroscopic weighting function (collision
density) at the energies E1, E2, E3 is calculated either from an
energy point wise given weighting function by interpolation or

from a function PHI(E). As standard PHI(E) = 1/E is used.

Et, E2, E3 : energies in [/ eV 7,

NFE : number of energy points of the weighting spectrum.
If NFE = 0,1,the standard PHI(E) = 1/E is used.

ES(NFE) : one~dimensional field containing the energy
points of the weighting spectrum /[ eV_/.

F(NFE) : one-dimensional field containing the weighting

spectrum.
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The following paramtei's are calculated in this subroutine:
F1, F2, F3 : weighting spectrum at the energies Ei1, E2, E3.
PSIXI (X, T, U, V) /1/, /?/.
In this subroutine the functions (4.11) and (L.12) are calculated.
The following parameters must be defined:

X : defined as (4.13) .

T : is defined as {%{%2, where 8 is given in (4.13),

The following parameters are calculated in the subroutine:

defined by (b.11)
'S : defined by (k.12)



- L.15 -

References

/1/ H. Spath, INR-Arbeitsbericht, private Communication.

/2/ C. Chiarella, A. Reichel

On the Eﬁaluation of Integrals Related to the Error Function

Math. of Computation 22, 1968, p. 137 - 143.






5. The calculation of average group cross sections for infinite
dilution and of energy resonance self shielding factors from

statistical resonance parameters. Module 2

The main change in module 2 compared to the description given in /3/ concerns

the calculation of the statistical mean values SFXJ(SB,S@) and SFJ(SB,SG). In
the former version of the programme analytic approximations were used for the
integrals under conditions depending on the Doppler width & and on the background

cross—section s namely for
— s
SD (6. s
o T E, <oA1
' P.eff

(compare formulas (5.28) to (5.32) of /3/). In the new version of the module

SFXJ(S@,SB) and SFJ(SF,SB) are in all cases calculated by numerical integration.
Although this procedure is more time consuming it was preferred, as the results
of the original programme showed deviations from the expected trend of the
resonance self shielding factors as function of the temperature, which were

removed by use of the modified programme.

5.1 The flux weighted resonance self shielding factors are calculated for radia-

tive capture, fission and elastic scattering. They are defined as

ok
k
fx,g (6, T) = k Byg ( 6., T) 51
ij;ﬁ < (50,_; Cyo/ ’f )

kcv . = microscopic effective group cross section (group cross section for a
cro certain background cross section 0, and a certain temperature T)

k = isotope

X = pneutron reaction (n,x)

g = energy group

T = temperature in K

g, = background cross section in barns.

The following approximation is used:
k
k5x3( B> e, T)= 6)4‘3 (8 mox ) (5.2)
Y

with

6 . .
63;;m17X::: iaX (1o, highest o, value given by the (5.3)

'

input)
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The microscopic effective group cross section may be represented

by
Pp. - 6 TE
zi J X,? ( Eio/ /7y ) A f;
6,.(6,T)=- (5.1)
g+ e 2 .. AF.
J
¢j is a slowly varying, resonance free flux density at
the energy Ej’ normally approximated by a collision
density (The weighting function defined by the input is used.
See card 4 of the input description.)
AEj = energy interval around Ej
9 g(Ej) is the effective cross section in the energy interval
1

(-cx g(oo,T,Ej)) AEj around E, belonging to energy group g) for the temperature T
?
and the background cross section g,e
The o g(Ej) are slowly varying with energy when calculated from
3

statistical resonance parameters. The group average of (5.4) is

therefore performed in the following approximate way

2 by - byq (E;)
Z g-bj
J

(5.5)

Bq (6, T)=

where for the Ej are chosen: the upper and the lower group

, + .
boundary of group g, Eg and Eg+1’ and (Eg Eg )/2

+1



[o}
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N g(Ej) 1s composed of the contributions of all resonance series s.
b

g @):g g (E) (5.6

for radiative capture and fission, and

(E)-6,, (€

ST}

559(5):. {55 ~)?+ 6p (5.7)

)

CYRG

9 '3

s . . .
. g(E.) is the total resonance cross section, {c¢ = radiative capture,
3

f = fission).

The current weighted resonance self shielding factors are calculated

for the total neutron reaction and for elastic scattering. They are

defined as:

K :
k 6,0 (65,T)
ofx (6, T)=¢ kg (Oo : (5.8)
16%9(’6;—>a% )

where

k ~ K

45}63 (510_% oo, T):qﬁleg(gqmax/T) (5.9)
T max is given by (5.3).

The microscopic effective cross section for the neutron reaction (n,x)

in the energy group g may be written as



_.S_h._

J24¢J '46)(,9 (E;) A%
169 24 = (5.10)
T

1¢j is a slowly varying, resonance free current density, normaly

approximated by e collision density. (In the programme the weighting function
defined by the input is used; card 4 of the input description.)

For (5.10) the same approximation for averaging as for (5.5) is used.

1% g(Ej) is composed of the contributions of the single resonance
3

series S.

5e3(5)=§ﬁ(’7, (F;) 45C (E:) 5 ( )+6 (5.11)
: S g "J

s 12
b}@(E)::SZﬁﬁa + 6 (5.12)

”P

The effective resonance cross section at the energy E. and the

series s is calculated by a theory, first developed by R. Froelich /1/,
/2/ and modified by H. Huschke. This modified theory is given in
appendix I of /3/.

1:£62) | Tx (88 D (B 6. ¢
<6> SDCOSZJL A1/Z7?<5f>

Peﬁf (5.13)
v fagsm ‘r38) D (B, )

KGR Urm;y

5(5

"for fission and capture
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and
1 SBTI8® o (B
S s <5t> °D AW<5¢>2
5,bg(E): 6P,9ff . — (5.14)
I 7ﬁ 7_1,_(6r‘“> SFQ_(AB,SQ)_{_D (5r>2 g
(&) °D AT,
for the total resonance cross section.
SFx width for the neutron reaction (n,x) and the resonance
S[" total width for the resonance seriles s.
T 4y
16.6)—| dx (5.15)
S wGa)rs
+ o2 { 2 (X y/ Q_JZ
_ 6 |epim g trdl .
W (6, x) Zﬁr—; 7 +yz o/y (5.16)
e = g‘ ) A [ HKTE (5.17)



k = Boltzmann constant
E = energy
A = mass number
T = temperature R
3
é =R arct B, 1 for 1 = 0,15 & R
1 % & % T Ol 0y =T arctg (3_(R)2)
R = effective radius of the nucleus x
* = reduced neutron wave length
g . .
D = average level distance for the resonance seriles s.
le’s}
Py S5 S (3 Y 51
!
=] NI )R (T T dT (5.18)
o
where SFn(SPn) is the distribution of the neutron width of the
resonance series s and SFf(Sf}) is the distribution of the
fission width of the resonance series s.
<f%5 > *) average cross section of the neutron reaction
A (n,x) for the series s (See formula (5.28))

<:?5 > average resonance cross section of the
¥y

series s. (See formula (5.33))

<6t>5 0, + 6, +5§<55,,> / ~(5.19)

with

50 :—Aj—{<2>— N-(ﬁp + g (%r >)} (5.20)
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the average background cross section.

Zt 1s the total cross section of the mixture.

By =<6, — 6

Sﬁ:@
Séivc

g=2-| exp -2 j-0(D)dD

207

(5.21)

(5.22)

(5.23)

(5.24)

There must be noted that the expression (5.24) for the correction

1s only correct for Doppler broadened resonances, so that

rVA << 1. The formalism cannot be used for the natural line

shape of the resonances.

Q(D):% COS{—;%LY—'QS" 95} P{VD 957)} 5.25)

1l

with v 1o.
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To calculate the current weighted effective cross sections for the

resonance series s, &8n approximation of H. Huschke™ is used. That

means, that the current weighted effective cross section can be

calculated by the formulas (5.13) to (5.25), when <o,
s

. . ]
by <0t>/2' This also means, that op,eff is replaced by { op,eff

> is replaced

s
< dr>}/2.

The average level distance gB_for the resonance series s at the

energy E is given by

2 g T
LEB TS o {— Jijz (E4E )+V83;2553 (5.26)

OSD average level distance of resonance series s for low
energies, E << EB.

EB binding energy of the last neutron in the compound nucleus
in MeV.

E energy in MeV.

The statistical mean values of Sf;-J(SB, Sg) are
calculated by numerical integration. For the distribution of the
neutron half widths Fn(r;) and the fission half widths Ff(Ff)

xe—distribution are used.

Y 1

Y )/.F)ZI- v [ .
F(F)dp—zﬁ.g(zl) i @(/o{ ZF’}OIF ‘(527)

v degree of freedom

G here 1s the rqunction

* see appendix II of /3/.
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The average cross sections of the meutron reaction (n,x) for the

resonance series s are given by

Coy =4 19T

sD

with

and

R

(V8]

R,2
_(-;5

w

.ng

(5.28)

(5.29)

o (5.30)

for £ = 0,1 and
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The SSx are calculated by numerical integration with the X2_
distributions defined in (5.27)

The average neutron half widths are calculated from the reduced

average neutron half widths

T zdf \/E’ vy (5.31)

with » 2
VL =_E_iél:%ll__ for £ = 0,1 and
R%+X
4
v - (R /%)
2

® /X'3R /0)749
The average group cross sections for infinite dilution are calculated

in the following way:

LI
X9 = (5.32)
J’Z ¢J’

for capture and fission,

o 291 2(CBY- B -CB,) ) + O]
5@ — d
/9 Z: q%]

d

(5.33)

for elastic scattering, where ¢j is the weighting function(provided by the input) at

the group boundaries and in the middle of the group.
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5.2 The numerical procedure in calculating the statistical averages.

Statistical averages of the following type have to be calculated:

- [f(r) Feryar

(5.34)

where (') is a function, which depends on/[', F([") is a probability

distribution. F(I') is a xg—distribution of the degree of freedom v.

The procedure of integration is the following. The whole range of

integration is divided into n intervals so that

livs
F([ﬁ}cjfﬂzz %;‘ for all intervals i=1,n

li
In the interval i the average f; is calculsted

[
| rEwydr
f="t — n-d( rRr)dlT
fMF(F)dF o
g

r,,

f

For xe—distributions for several degrees of freedom

(5.35)

(5.36)

(5.37)



are tabulated.
FEJP'F(/#’)C/F (5.38)
9]

The integral (5.34) then is approximated by

&
F(P)=) £(7 %) j F(r)dr=2

i=1 r I

!

f(r. X;) 39

i
\\]\*”15

This approximation reproduces!ﬂexactly

4

n —
~H ) Th =) T

i=1

1

Using equation (5.36) one gets

r oo
" 1+1
F=} J F.F(F)df*sz?f:(maﬂ
=1 [ 0

)

In the same way the statistical averages of the type

oo

= Jan for, 5,0 £67) .5 O

o

are approximated by

f(/;,[;/:% '41/) Zq Z f(f)ﬁ, ,->/ CXQ ) | (5.41)
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with

[0 2.4 (5.42)
CY;,Zzz = 4 )QLJ - Il ’

5.3 For the calculation of energy resonance self shielding factors
and average group constants from statistical resonance

parameters the following subroutines are used:
FSTAT (MI, SIGO, J, ENG, NFE, REFE, EFE, MT, TEMP, SE, SM, XEUGZ)

In this subroutine the average group cross sections and the energy
resonance self shielding factors are calculated from statistical
parameters residing on the KEDAK-file. After the subroutine QUER
has calculated the microscopic average cross sections and the
effective microscopic cross sections at three energy points E
numerical integration is performed and the average group cross
sections and the self shielding factors are printed on paper and

are stored on an external unit.

MI : pnumber of values of the background cross section %

SIGO(MI) : one-dimensional field containing the background
cross sections /[ barns 7.

J : number of energy group limits .

ENG(J) : one-dimensional field containing the energy group

limits in [ eV_7 .
NFE : number of points of the collision density/
0 or 1, if the function PHI(E) = 1/E is used .
REFE{NFE) : one~dimensional field containing the energy points
of the collision density in [ eV /.
EFE(NFE) : one-dimensional field containing the flux density
for all energy points in REFE .

MT : number of temperatures



- 5-]4 -

TEMP( MT) : one-dimensional field containing the temperatures
in [ X7,
SE(3,5,MI) : three-dimensional field which 1s calculated in

the subroutine QUER .

SM(3,5,MI) : three-dimensional field which is calculated in
the subroutine QUER .

XEUG(5,MI) : two-dimensional field containing the resonance
self shielding factors for all oo—values.

The first index indicates the reaction type

1: radiative capture, flux-weighted

2: elastic scattering, flux-weighted

3: fission, flux-weighted

L: elastic scattering, current-weighted
p

: total, current-weighted

A description of the CPMMPN and of the output is given in chapters 1
and 2.

QUER (E, TT, N, SE, SM, XNYN, FXNY, DEL, RQU, CHI, DN, EBI, XA, XL,
GN, GG, NEY, EY, GFA, GI, IT, MI, SIGO, NEXTGR, ENEXT, INEXT, SSSSNE)

In this subroutine the effective microscopic cross sections for the
resonance series s at the energy E as defined by equation (5.13)

and (5.14) are calculated. Also the effective microscopic cross
sections at the energy E including the contributions of all

resonance series s as defined by the equations (5.6), (5.7), (5.11) and
(5.12) are calculated in this subroutine. The following parameters

must be defined:

E : energy in [ eV _J, at which the effective cross
section should be calculated

TT : temperature in [ K7 .

=

n-th energy point within an energy group at which
the microscopic effective cross sections are
calculated for the evaluation of the effective

group cross sections.



XNYN(10)

FXNY(10)

DEL

RQU

CHI(25,4)

DN( 10)

EBI

XL(10)

GN(10)

GG(10)

EY (199)

GFA(10, 199)
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one~-dimensional field containing the Vo the degree
of freedom of the xz—distributions for the neutron
width, for all resonance series s (s < 1o0).

one-dimensional field containing the v_, the degree

s
of freedom of the x2—distribution for ihe fission
width, for all resonance series.

{4k/A) - 106, k = Boltzmann constant in [ eV/ K 7,
A = mass number.

Re [ barn /, R = effective radius of the nucleus.
2-dimensional field, containing the X; &s defined

in equation (5.37) for several degrees of freedom

for the x2—distribution (n =25, v=1, 2, 3, 4).

one-dimensional field containing the average

level distance at low energies 6§5.for all

resonance series s (s < 1o0) [ meV 7,

: binding energy of the last neutron in the compound

nucleus [—eV_7;

€==Ek2[@mem].

one—dimensional field containing the quantum
numbers 1 for the angular momentum in all

resonance series.

: one-dimensional field containing the average

reduced neutron widths‘ﬁo . 103 for all resonance

series;ﬁg in [ eV 1/2;7_

: one—dimensional field containing the average

capture widths for all resonance series in [/ meV_7/.

: number of energy points, for which the fission

widths are tabulated on the KEDAK-library .

: one-dimensional field containing the energy

points, for which the fission widths are read
from the nuclear data library [ eV _/; maximum

number of points is 199.

: two dimensional field containing the average

fission widths at the energies EY for all
resonance series in ['mera
first parameter for the serieg,

second parameter for the energy points.
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GI(lo)_ : one-dimensional field containing the statistical
2J+1 . .
parameter 2(2141) for all resonance series. (J=spin of the
compound nucleus. I=spim of the target nucleus.)
IT : number of resonance series
MI : number of values of the background cross
section o .
o
SIGO(MI) : one-dimensional field containing the values of

the background cross sections.
The following parameters are calculated in the subroutine

SE(3,5,MI) * : three-dimensional field containing the micros-
copic effective group cross section in / barn /,
first index for energy , '

second index for the reaction type,

1: capture, see formula (5.6)
2: elastic scattering, see formula (5.7)
3: fission, see formula (5.6)
L: elastic scattering, see formula (5.11)
5: total, see formula (5.12)

third index for the background cross section Ot
SM(3,5,MI) : three-dimensional field containing the micros-

copic average group cross sections in [ barn_/, as given by

tormulas (5.19), (5.28) and (5.30)

First index for energy,
second index for the reaction type as for SE ,

third index for the background cross section 9,
(not significant, because the average cross

section does not depend on oo).

Only local variables are: NEXTGR, ENEXT, INEXT, SSSSNE

EzZ (E, NS, E2G, EZC, EZF, DRSG, DRFS, CHI, XNYN, FXNYN, GN, RQU,
XL, XA, GG, NEY, EY, GF)

In this subroutine the statistical mean values, defined by equation
(5.29) are calculacted.

The following parameters must be defined:



E
NS
CHL(25,h)

XNYN(10)

FXNYN(10)

GN(10)

RQU
XL(1o0)

GG( 10)

EY( 99)

GF{ 10, 199)
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energy [ eV 7.

number of the resonance series to be calculated.
two-dimensional field containing the X; as
defined in equation (5.37) for several degrees
of freedom for the x2~distribution (n = 25,

v =1, 2, 3, k),

one-dimensional field containing the Vs the
degree of freedom of the x2—distribution for
the neutron half Qidth, for all resonance

series s (s < 1o},

one-dimensional field containing the v_, the

f’
~degree of freedom of the x2—distribution for
the fission width, for all resonances. ‘
one-dimensional field containing the average

3

reduced neutron widthsljz * 1o~ for all

resonance series, F’g in [ VeV J,

R2 [ barn 7, R = effective radius of the nucleus.
one-dimensional field containing the quantum
numbers I for the angulear momentum for all
resonance series.

Ai = E'k2 /[ eV barn_/.

one-dimensional field containing the average
capture widths for all resonance series [/ meV J/
one-dimensional field containing the energy points,
for which the fission widths are read from the
nuclear data library [/ eV J7; maximum number of
points is 199.

two-dimensional field containing the average
fission widths at the energies EY for all
resonance series in /[ meV 7,

first index for the series/

second index for the energy points.

The following parameters are calculated in the subroutine:

EZG

EZC

: defined by equation (5.32) of /3/, for capturey not used in

the present version of the programme.

: defined by equation (5.31) of /3/; not used in the present

version of the programme.
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EZF : defined oy equation (5.32) of /3/, for fission; not used
in the present version of the programme.
DRSG : defined by equation (5.29), for capture.

DRFS : defined by equation (5.29), for fission
TAB(XT, XK, LG, DSJ, XABCJ, DJK)

In this subroutine the J(B,8)-function and the derivatives %% and
aJ
EY) are calculated.

The following parameters must be defined:

XT 6=—'E,r'andAin[eV], (5.17) .

XK . X, where k is defined by B = 25:1077, B is defined
by (5.22).

LG : 1, if XABCJ 1is calculated

2, if DJK 1is calculated
o, if DSJ is calculated
negative, if XABCJ, DJK and DSJ are calculated

The following parameters are calculated by the subroutine:

XABCJ : J(B,8)-function as defined by (5.15).
DSJ . 29(B,8)

00
DJIK : aJai 8)  Lith s = 251077,

sucH (E, NSu,NEY, EY)

This is an auxiliary subroutine

Besides the subroutines the following functions are necessary:

DMIT (E, NS, DN, EBI)
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In this function the average level distance at the energy E is

calculated by formula (5.26)

E : energy in [ eV ]
NS : number of the resonance series ,
DN( 10) : one-dimensional-field containing the °Sp for all

resonance series s [ meV 7/,

EBI : binding energy EB of the last neutron in the
compound nucleus [ eV 7.

DMIT : gg‘at the energy E for the resonance series NS
in [ mev 7.

GAMN (E, NS, GN, RQU, XL, XA)

In this function the average neutron width at the energy E is

calculated by the formula (5.31).

E : energy in [ eV 7.
NS : number of the resonance series.
GN(10) : one-dimensional field containing the reduced

average neutron half widths of; for all

resonance series in [ meV 7.

RQU : R2 in / barn 7, R = effective radius of the nucleus

XL(]d) : one—-dimensional field containing the quantum
numbers for the angular momentum for all
resonance series.

XA : kQ-E in [EV*barg], X is the neutron wave length.

GAMN :fz, the average neutron half width at the energy E

for the resonance series NS [/ meV 7.

GAMG (E, NS, GG)

In this subroutine the average capture half width at the energy E

is provided.
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E : energy in [ ev 7.
NS : number of the resonance series.
GG( 10) : one-dimensional field containing the average

capture half widths for all resonance series
in [ mev7,
GAMG : average capture half widths at the energy E for

the resonance series NS in [/ meV 7.

GAFM (E, NS, NEY, EY, GF)

In this subroutine the average fission half width at the energy E

is interpolated from the tabulated values,

E : energy [ eV,
NS : number of the resonance series.
EY (199) : one-dimensional field, containing the energies,

at which the average fission widths are
tabulated [ eV 7/,

GF(10,199) : one-dimensional field, containing the tabulated
average fission widths in /[ meV 7.

GAFM : average fission width at the energy E for the

resonance series NS in [/ meV ]/

POL (X, X1, FX1)

Auxiliary function for a linear interpolation

X : argument, for which an arbitrary function should
be interpolated .

X1(2) : one-dimensional field, containing two arguments
of the function .

FXx1(2) : one-dimensional field, containing the values of
the function at the arguments X1.

POL : value of the function at X.
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EPSI (E, T, NS, DN, EBI, DEL)

In this function

the overlapping correction ¢, defined by formula

(5.24) is calculated.

NS
DN{10)

EBI

DEL

DELTA (E, T, NS,

In this function

NS
DEL

energy in [ eV 7,
temperature in [ K/

number of resonance series .

: one-dimensional field containing the °%p for all

resonance series s [/ meV [/

: binding energy E_ of the last neutron in the

B
compound nucleus / eV 7.

(hk/A)-1o6, k = Boltzmann constant in [ eV/ K 7,

A = mass number

DEL)
the Doppler width, formula (5.17), is calculated.

energy in [ eV 7,
temperature in [ K7/

number of resonance series.

bk, 6
© A

* 10 ; k = Boltzmann constant in [ eV/ K 7/,

A = mass number,

PHASE (E, NS, XA, RQU, XL)

In this function cos 261 is calculated, where 51 = R/x - arctg-% - 1.

R is the effective radius of the nucleus, * is the reduced neutron

wave length

NS

energy in [ eV 7.

number of resonance series,



XA : Ai = E'kg [ eV-barn /.
XL(1o) : one-dimensional field containing the quantum

numbers 1 for the angular momentum in all

resonance series,

SIGC(E, NS, XA, GI, DN, EBI, GN, RQU, XL)

In this function the average rudiative capture cross section at the energy E

for a single resonance series 1is calculated

%

E : energy in [ eV 7,
NS : number of resonance series.
XA : Ai = E-x° [ eVebarn /.
GI(10) : one-dimensional field containing the statistical
arameter _2J+1 for all resonance series
P 2(21+1) :
DN( 10) : one—-dimensional field containing the average

level distance at low energies °®p for all
resonance series in / meV /.

EBI : binding energy of the last neutron in the compound
nucleus in [/ eV /

GN(10) : one-dimensional field containing the average

reduced neutron widthsf1o . 103 for all resonance
series,[7g in [_eV1/2_].

RQU : R2 in [/ varn 7, R = effective radius of the
nucleus.
XL{ 10) : one-dimensional field containing the gquantum

number 1 of the angular momentum for all resonance

series.



5.4 Description of the (not selfexplaining) warnings, produced by module 2

#¥X WARNING 2.04

Comment: To get a correct overlapping correction, ['/4 should be
much smaller than one. Normally it is assumed, that
I'/ao < 0.5 is small enocugh. See the discussion following
formula (5.24).

wux WARNING 2.05

Comment: For the calculation of the current weighted resonance self
shielding factors an approximation is used, which in some
cases is not valid for small oo-values. (See also Appendix II,
formula (25) of /3/). In these cases a warning is produced
and the smallest oo-value, for which the applied approxi-

mation is valid, is printed out.

K WARNING 2.06

Comment: The reason for this warning might be the same as in
xxx WARNING 2.04. If not, the formalisme for approximating
the overlapping correction is insufficient.
The warning is given, when the denominator in formula (5.14)
becomes negative. If the resulting Sor,g in (5.14) 1is small

against the contribution of all other resonance series,

this warning may be ignored.
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6. The calculation of normalized transfer matrices for inelastic scattering,
{n,2n)= and (n,3n)-reactions. Module 5.
6.1 Changes with respect to module 5 in MIGR@S~2

Module 5 has been nearly completely rewritten for MIGR$S~3. The reasons
for this were partly connected with the introduction of KEDAK 3,/1/. In
addition to the KEDAK-3-materials evaluated at Karlsruhe those materials
have to be processed by the new module, that have been transferred from

ENDF/B,/2/ ,by the code BRIGITTE,/3/.

Information about new cross—-section types (SGIZC, SEDIC, SED2N, SED3N)
is available on KEDAK 3 and is used in the new module 5. At the time,
when the first version of module 5, /4/, was written, these types did
not contain information and therefore were not taken acecount of in that

first version of the module.

Moreover the physical, numerical and code-procedures have been refined in

the MIGR@S-3-version.
The following points give the main differences in detail:

1.) The convention of KEDAK-2, /5/, that for one material the energy points,
at which the cross-sections are stored, are the same for all cross-
section types has been given up on KEDAK-3 in order to save storage
on the nuclear data library. Especially for the calculation of transfer
matrices for inelastic scattering this means, that the excitation
cross—sections for the different discrete levels (SGIZ(Ej,E)) are no

longer stored at the same energy points E.

2.) On KEDAK~2 there were two clearly separated energy regions in connection
with inelastic scattering: one region of low neutron incident energies,
by which discrete levels of the residual nucleus are excited and an
adjacent region of higher neutron incident energies, by which continuocus
levels of the residual nucleus are excited. On KEDAK-3 the energy
regions (regions of primary neutron energy), which are connected with
excitation of discrete or continuous levels of the residual nucleus

may overlap.
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3.) In contrary to KEDAK-2 the nuclear library KEDAK-3 provides energy
distributions for the secondary neutrons produced in inelastic
scattering processes, by (n,2n)-reactions and by (n,3n)-reactions
(types SEDIC, SEDZN, SED3N). Therefore the corresponding transfer
matrices can now be calculated with the information taken from the

nuclear data library.

4.) Three different options are given to choose the physical approximation
by which the partial transfer matrix connected with the excitation of

discrete levels of the residual nucleus is calculated.

5.) The method of numerical integration over the outscattering energy
group has been refined for the calculation of transfer probabilities,
that are in connection with discrete excitation levels of the residual
nucleus and for those, that are connected with the excitation of

continuous levels of the residual nucleus.
6.) The nuclear data are no longer kept in core storage for the entire

energy region given on KEDAK but are kept in core storage only for

the ocutscattering group just treated.

Formulas used

In correspondence with /4/ the general formula for the calculation of the
inelastic scattering transfer probability from energy group g to energy

group h is given by

En B K
[T e [B dE' S0 (E")e(E")P(E'E)
E

E
k h+l g+l
= 6.1
% ,g*h (6.1)

E

f& ¢(E")aE
E

g+l

Again E' is the energy of the incident neutron and E the energy of the scattered

)

k . . . . . +
neutron. oi(E') is the inelastic cross section of material k at energy E',

¢(E') is the energy dependent neutron flux and P(E'+E) the probability

+)

The index k will be omitted in the following.
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that an incident neutron of energy E' produces a secondary neutron of
energy E by inelastic scattering. (6.1) is valid for (n,2n)- and (n,3n)-

processes as well.

In the programme to be described for ¢(E') the weighting function given

by the input (see BL@C2 in the input description, chapter 2) is inserted.

This weighting function (given by input) may be chosen by the user. In

general it will be a collision density (F(E') = Et(E') « $(E')), where

Zt(E') is the total cross—section of the material composition under
consideration and ¢(E') the neutron flux. Weighting by F(E') instead of
weighting by ¢(E') means that most of the energy dependent structure in

the weighting function is neglected. It has to be considered however,

that for all materials the threshold for inelastic scattering lies above

the resonance region of the heavy materials. (In the (200 - 300) energy

group representation,/6/,the full energy dependence of the total cross-section
of the material composition is taken into account in the weighting flux ¢E') =
F(EY) .

Et(E')

To make quite clear, that the weighting function supplied by the input, w(E'), is

ugsed for the calculation of the transfer probabilities formula (6.1) is

rewritten as

E, E

[7 de [B dE' o (E") w(E') P(E'SE)
E E

k . _ h+l g+l

oi,g+h (6.1.1)

E
[& dE' w(E")

Eg+l

For our calculations we have to start from formula (6.1.1). The inelastic
cross—section for the excitation of discrete levels of the residual
nucleus is given separately for each excitation level Ej as cEj(E'), The
total inelastic cross—section for excitation of discrete levels of the

. . EJ
residual nucleus is f; oy (E") ( E; means summation over j). The
J J
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probability, that an incident neutron of energy E' by excitation of the
level Ej produces a scattered neutron of energy E is o, j(E') Pj(E'*E).

For an exact calculation of the neutron energy loss in inelastic processes,
the scattering angle-energy correlation has to be taken fully into

account, /7/, /8/, /9/. In module 5 three different approximations to

this exact treatment are applied:
1.) Pj(E‘+E) = S(E'-E—Ej) (6.2)

§ is the Dirac §-function.

This approximation corresponds to the one applied in MIGR#S-2 ,/4/. Here
the excitation energy Ej of the residual nucleus is used as it is

given on the nculear library, that means in the center of mass system.
If the transformation of Ej into the laboratory system is carried out
the second possibility to calculate the transfer probability in the

new version of module 5 is given.

ATYAN oy, (6.3)

1 = L
2.) Pj(E -E) S(E'-E AT ;

where AT is the atomic mass of the target nucleus and AN that of
the neutron. The atomic weights given on KEDAK (type IS@TI) are
referred to the atomic mass of Cl2 = 12 AMU. In this system the mass

of the neutron is 1.008665 AMU, so that

AT+1.008665 E

] = L ®
Pj(E +E) S(E'~E AT J) (6.3.1)
The third approximation used in module 5 has been recommended by
Segev,/7/, /9/. This is the approximation used on ENDF/B, /2/.
(ar)%+1.008665° AT
3.) P.(E'*E) = §(E~ . > E' + —————— E.) (6.4)
J (AT+1.008665) AT+1.008665 7

To obtain the inelastic transfer probabilities from outscattering group g
to inscattering group h the relations 1.) to 3.) have to be inserted into
formula (6.1.1). The integration using the transfer probability given in
relation !.) (formula (6.2)) has been carried out in /4/. Here we shall

insert relations 2.) and 3.) into the general formula (6.1.1). First the

relation 2.).
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E E
™ 4 [® qE' S, J(E yw(E")s(B'-E- A g )

j
B Eg+l J 6.5

i,g*h E
[ dE' w(E")

Eg+|

First the double integration in the numerator is carried out starting with

the integration over E' using the relationship /10/:

if fz(xo) = 0,
x £ (x)
[ £,G08[F, (xTdx = ——2— :
(6.6)
X zl > .
= | x
%o
if X, $x <%, )
This results in
Eh g J AT+AN
i dEf dE' 5 o; J(EDW(E")S(B'-E~ == E)
Eh+l Eg+l i
(6.7)

T C oo Tip g ATHAN Lo ATEAN oo o ATHAN L o

é E o9t AT iV T TR TS oy S

het J

with
I, if the inequality in the argument
is valid
AT+AN

E . =

x ( g+15E+ AT EJiEg)

0, if the inequality in the argument
is not valid

Transformation of the integration over E in (6.7) to an integration over
+ .
E! = E +_él_é§ E. results in
o AT 3]
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E . )
fh dE ?g dE ! ES EJ t t ] AT+AN
, D o (EVYw(E")S(E'-E- *X¥——“Ej)
Eh+l Eg+l ]
r (6.8)
AT+AN
Ep* Tat By < E;
= de' o. “(EVNwWE)Y(E <E'<E
. £T+AN o § 1 o 0’ X g+l— o= g)

nel” TAT

+l-"0o
gration region, so that the numerator of (6.5) is finally given by

The function x(Eg <E'§Eg) may be replaced by a modification of the inte-

E | \

Eh E j AT+AN
[" 4E [B aE' 5 o, J(E')w(E')a(E'—E-TEj)
Eh+l Eg+l J
’ (6.9)

EO ES Ej
= | dE! o, “(E)W(E})

Eu ] J/
with
AT+AN
= + .
E, Max(EgH, E T EJ)
(6.9.1)
. AT+AN
Eo Mln(Eg, Eh + e Ej)

In (6.9.1) the function Max means the maximum value of the two numbers in
the argument. Correspondingly the function Min means the minimum value

of the two numbers in the argument.

1f instead of relation 2.) relation 1.) (formula (6.2)) for Pj(E'+E) is
inserted into the numerator of (6.11) the result of the integration corresponds
to the one given in formulas (6.9), (6.9.1), if the constant-é%%AE is

replaced by 1 in these formulas. (See /4/, (6.4) and (6.5).)



If the option 3.) for Pj(E'+E) (formula (6.4)) is chosen the formula (6.1.1)

for the inelastic transition probability becomes:

2 2

E, E E. AT +AN AT
/" dE [® QE! fs o, JE" )w (E")s (E- ——— E' + E.)
E E ] (AT+AN) : AT+AN
h+1 g+l
a. = (6.10)
i,g+h
E
[B dE'w(E")
E
g+l

The double integral in the numerator is reduced to a single integral by

the é-function. Using (6.6) the result of the integration over E' is

Ey E E, AT2+N? AT )
[foae [B et S o, J(E')wW(E")s(E- —, E' + —E.)
E E 3 (AT+AN) AT+AN
g+l g+l
7 (6.11)
I S dE g. "(EN)w(E') « x(E_,  <E'<E )
AT2+AN2 B E 1 e} o g+li=o-"g
b )
with
2
(AT+AN) AT
By =—73 3 &+ E.) (6.11.1)
AT +AN AT+AN

To carry out the integration over the inscattering group h = (Eh+l’ Eh)’
the integration over E is transformed into an integration over Eé, so that

the right hand side of (6.11) becomes:

(AT+AN) 2 AT
AT +AN? Fu’ AT+AN 5 ]
/ dE; 55 o, j(Eg)w(E;) . X(Eg+|§EéiEg) (6.11.2)
(AT+AN)? AT !
r2ean? (Eh+l+mEj)



- 6.8 -

The restriction given by the function x may be taken into account by
modification of the integration limits, so that for the application of
option 3.) (6.4) in the numerator of formula (6.1.1) the following result

is obtained:

E E E. AT +AN? AT
[ qE fg dE' S o J(E")w(E") S (E~ » E' + EJ.)
Eh+l Eg+l 3 (AT+AN) AT+AN
> (6.12)
E E.
= [%4E! 5 o, T(E)w(E)
[¢] . 1 O o]
E ]
u J
with N
(AT+AN) 2 AT
E = Max(E ,, ————— (E + E.))
u g+17 arZ, a2 b+l pay J , 6.12.1)
(AT+AN) 2 AT
E = Min(E , ————(E, + E.})
° AT?saN%? B ATean

In formulas (6.9) and (6.12) the integration over Eé is carried out by

a trapezoidal rule. Integration points are the combination of all energy
points of the KEDAK-type SGIZ(Ej, Eé) for all Ej contributing between

E, and Eo and the energy points of the weighting function. If w(E') is
not given energy-pointwise, an energy grid is constructed for the
weighting function PHI(E'), so that all points between the grid points
can be obtained by linear interpolation with a relative error of less
than 1 °/oo. For the trapezoidal integration this energy grid is combined

with the energies of KEDAK.

residual nucleus

Given are the results for the normalized partial inelastic transfer
s s d . . .
probabilities Pi g+h’ when options l.), 2.) or 3.) are inserted into
2

(6.1.1). The superscript d refers to discrete levels. The general



formula for Pq is:
i,g+h
od
d _ Ci,g+h
Pi,g*h od (6.13)
1,8
with
E E.
[8 S oiJ(E')w(E')dE'
d Eg+l J
i,g (6.13.1)
38 E
[ w(E')dE'
E
g+l

For the three options 1.) (6.2), 2.) (6.3) and 3.) (6.4) the transfer

probability P? is given by
1

g+h

E E.
o v J [ v
f dE} S as (Eo)w(ED)

E j
d u
L.gh - (6.14)
E E.
B S o, JEHwEHeE
Eg+l J

The different approximations used for the inelastic energy transfer
(options 1.), 2.), 3.)) are expressed in the result (6.14) by different

integration limits Eu and Eo.

If approximation 1.) (6.2) is applied the integration limits are given by:

(1 _
E, Max(EgH, E ot Ej)
> (6.15)
(1) _ e
EO Mln(Eg, Eh + Ej)

The superscript on Eu’ Eo refers to optioms 1.), 2.) or 3.)
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(2) _ AT+AN
Eu MaX(Eg+l, Eh+l + AT . Ej)
2 (6.16)
2 . AT+AN
E, Mln(Eg, E,+ S Ej)
and finally
\
(3) (AT+AN)2 AT
E = Max(E y — = (E + E.))
u e* 1" ar?ean? P! prean
2 > (6.17)
(3) (AT+AN) AT
Eo = Min(E , g (Eh + E.))
AT +AN AT+AN

Again formula (6.1.1) has to be evaluated inserting now the nuclear data

that describe the excitation of continuous levels. In the following

formulas the superscript c refers to 'continuous" level excitation.

Eh E c c
[7 e [B dE'e S(EMPI(EEIN(E)
Eh+l Eg+l
(6.18)

E

fg dE'w(E")

E

g+l

. . . . . €, . .
The continuous level inelastic scattering cross-—section, ci (E'), is given

by the type SGIZC on KEDAK. For some materials this type is not filled.

In these cases ci

CE" is equal to the total inelastic cross—section

(KEDAK~-type SGI) above the last energy point of the type SGIZ and is set

equal to zero in the energy regionm where excitation cross—-sections for

discrete levels, SGIZ, are given. PiC(E'*E) may be analytic or tabulated

functions of E and E'. In the present version of MIGR@#S-3 (summer 1976)

only evaporation distributions can be processed. Additional subroutines

are being worked on, to enable module 5, to process secondary neutron

energy distributions, that are given by tabulated functions.
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The evaporation distribution is given by

- ¥
E/G(E ), if O<E<E'-U

_E
I e
PiC(E'—>E) < (6.19)

= 0, else

U is the threshold energy of the inelastic scattering process and @ the
nuclear temperature, which on KEDAK is given as a tabulated function of
E'. The normalization constant I depends on the nuclear temperature and

the threshold energy U of the inelastic scattering process.

I=02(E")|1-e BTU/OEYD %ﬁé}%gw (6.19.1)
-

O and U are given in the KEDAK-type SEDIC. If SEDIC is not filled an eva-
poration model with a nuclear temperature O(E') = J/;E;?{Bejl,/ll/, is used
by module 5. A is the atomic weight of the target nucleus, read from

KEDAK, and v an adjustable parameter, that is set equal to 0.16 MeVmE in the
standard case but may be modified by input. If SEDIC is not filled U is

read from KEDAK as the threshold of SGI.

PiC in (6.19) is a continuous function of E and E'. In (6.18), (6.19) the

integration over E may be carried out first with the result

E c c A
JB dE'oI(E")W(E') PI(E'+h)
E
C - g+l -
Oi,g»h B
[ w(E")dE'
Eov)
>(6.20)
E r" Eh+l Eh+l Eh Eh
8 et b Cony g2 pry |€XP (- ) ( +1) —exp(- ) ( +1)
é dE' = o (E")w(E")e"(E ){_ OE') O(E") O(E') B(E")
g+l
E
{8 w(E')dE'
E
g+l
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The normalized transfer probability is

C .
g,
c - 1,g*h
Pi,g*h GC (6.20.1)
irg

E
[B oS (B Hw(E")dE!

c E +1
o = —B (6.20.2)
i,g E
[ dE'w(E")
k
g+l

The integrations over E' in (6.20) and (6.20.2) is done by Simpson's rule.

The energy grid, with which the integration is started is the combination

of the energy points of OE(E') on KEDAK and the energy points of the weighting
function, if w(E') is given energy-pointwise. If w(E') is given as a function

the integration starts with the energy points of OE(E').

The group constant sets need the total inelastic transfer-matrix, which
is the combination of the inelastic transfer matrix for discrete level
excitation, P?,g*h and the inelastic transfer matrix for continuous level
excitation P:

i,g>h’
total inelastic scattering transfer matrix:

Combination of formulas (6.13) and (6.20.1) gives the

d
o. Pé + o? P?
1, 1i,g>h 1,8 i,g*h
P. = (6.21)
i,g+h cd + o

. .
1,8 i,g

or, written in a slightly modified manner:

4 pd + RS pS
i,g i,g*h i,g i,g>h
P. = (6.21.1)
1,g*h Rd + RS

i,g i,8
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E E
d d, .
RS = [B oS(E")w(E")dE" RS e [B oS(E")w(E")dE’ (6.21.2)
L,g E 1 1,8 E 1
g+l g+l

The transfer probabilities for (n,2n)~ and (n,3n)-reactions are calculated
with formulas corresponding to those used in chapter 6.2.3 for the calcu-
lation of inelastic transfer matrices in connection with excitation of
continuous levels of the residual nucleus. In correspondence with (6.18)

we have:

E E
h g ' 1 ' vV,
é dE é dE o(n’zn)(E Yw(E YP (1 ony (E'E)
5 - h+l g+l (6.22)
(n,2n)g>h ’
JdE'w(E")

The same formula is valid for (n,3n)-reactions, if (n,2n) is replaced by
(n,3n).
For P

' 0 : .
n,2n)(E +E) and P n,3n)(E +E) the information of the KEDAK type SED2N

and SéDBN is used. In tée present version of KEDAK evaporation distributions
are given, which from (6.19), (6.19.1) differ by the values of 6 and U.
Again, if no information is contained in SED2N, SED3N the nuclear temperature
is taken as an analytic function of E' with an adjustable parameter v,

which may be chosen by input.

After integration over the inscattering group the normalized element of the

transfermatrix is

P
,2n) g+h
(n,2n)g (6.23)
o o E E E E ]
Je dE' T (n, 20y EDWEDOZED fexp(-—tL y (ML 1y _po By b,
Eor) L_ O(E') oE") B(E') O(E")
Eg
{: dE °(n,2n)(E Jw(E"')
g+l

again the integration over E' is carried out by Simpson's rule.
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Description of the code

The main subroutine of module 5, SCAT, is a subroutine of the organizing
subroutine of MIGR@S-3, INPUT. SCAT itself calls two subroutines, SCATD,
that provides the transition probabilities for inelastic scattering
reactions, that occur by excitation of discrete levels of the residual
nucleus and SCATC, which provides transfer probabilities for inelastic
scattering processes, that excite continuous energy levels of the residual
nucleus. SCATC also calculates the transfer matrices of (n,2n)- and

(n,3n)-processes.

+

SCATD has been developed from the former subroutine SCAT (see /4/). The

main differences are, that now the KEDAK-data are read for each outscattering
group separately and that instead of formula (6.2) only formulas (6.2),

(6.3) or (6.4) may be used for the calculation of the energy transfer by
inelastic scattering. The subroutine SCATD calculates the integration

limits Eu and ED given in equations (6.15), (6.16) or (6.17) and carries

out the numerical integration over the outscattering group in formulas (6.9)
and (6.12). The integration 1s done in a threefold nested doloop, in which
the inner index treats the excitation levels, the second index treats the

inscattering groups and the outer index treats the outscattering groups.

Subroutine SCATD(NX,EG,NFE,EF,FI,NE27,WEIN,QU@#T,WAHR,VW,E,AE,SU,LBA,
SGIT,IANF,SGIP,WERT,EZ,NISG,NISGP,NAE ,NAEP,ISG,ISGP,
KINEM,NEA,NAB)

Arguments, that have to be defined, when SCATD is called:

EG(NX) provided by the input, energy group boundaries of the
outscattering groups. Internally in the programme the
energy group limits are numbered starting with 1 for
the lowest energy (internal energy group count). EG(NX)
may or may not contain the thermal group.

NX number of energy group boundaries of outscattering
groups.

EF (NFE) provided by the input: energy grid of the weighting
spectrum

+)

SCAT (/4/) was originally developed by B. Schatz
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FI(NFE) points of the weighting spectrum

NFE number of energy points of the weighting spectrum
(NFE is set equal to | internally, if the weighting
spectrum is given by an analytical function)

NEZ7 number of energy group boundaries of the in-
scattering groups. The inscattering groups
contain the thermal group.

—

NISG estimations of needed lengths of fields, that

NAE are used in SCATD and related subroutines

ISG

KINEM provided by the input: decides, whether approximation

(6.2), (6.3) or (6.4} is chosen, to describe the
energy transfer connected with the excitation
of discrete levels of the residual nucleus

Arguments, that are transferred by SCATD to the calling subroutine SCAT.

NEA number of energy group of lowest energy (internal
group count), for which transfer matrices are calculated
in SCATD (provided by DAPRG).

NAB number of energy group of highest energy (internal
group count), for which transfer matrices are calculated
in SCATD (provided by DA@RG).

WEIN(NX,NX) transfer probabilities for inelastic scattering with
excitation of discrete levels of the residual nucleus
(corresponding to formula (6.14)). The first index
gives the group number of the outscattering group
(1 being the number of the energy group with lowest
energy), the second index refers to the inscattering
group. Second index | means inscattering group is
equal to outscattering group, second index 2 means
the inscattering group is the energetically next
lower group, second index I means inscattering group
is the energy group, that energetically lies (I-1)
groups below the outscattering group.

E E.
QUAT (NX) fg dE*’ E; a; J(E')w(E') (internal group count)
E 3
g+l
(calculated in AKED)

= Rg g given by formula (6.21.2)

NISGP numbers, that have to be added to NISG,NAE,ISG to get

sufficient field lengths for the tasks to be carried
NAEP out by SCATD and its subprogrammes. NISGP,NAEP and ISGP
ISGP are provided by the subroutine DAPRG.
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The following arguments are working fields in SCATD:

local working fields: WAHR(NX), VW(NX), E(NE27) (E(NE27) =

energy group boundaries , containing thermal group , LBA(NX).
Working fields, supplied by subroutine AKED:

AY (NAE) ,SU(NX) ,SGIT(ISG), IANF(NAE),SGIP(ISG,NAE) ,WERT (ISG) ,EZ(NISG)

The subroutine AKED, called by SCATD is a modified version of the subroutine

+
AKED ) described in /4/. AKED calculates

E E.
e S o, J(E"WE"LE'  and
E ]
g+l
E
[ wE")aE’
Bl

Subroutine AKED(I,E,EZ,SGIP,JMAT,LMAX,SU,QU@T,WERT,AE,IA,NAB,IE, INF,NFE,
EF,FI,NE,NX,SGIT,NAE,NAEP, ISG,ISGP,IANF ,NISG,NISGP ,EJMAX)

Arguments, that have to be defined, when AKED is called:

1 group number of outscattering group (internal energy group
count).

E(NE) energv group boundaries (containing thermal group)

1E number of energy group of lowest energy required by input

INF number of energy group of highest energy required by input

NFE,EF(NFE ) ,FI(NFE) see arguments of SCATD

NE number of energy boundaries, including thermal group
NX number of energy boundaries given by input

NAE

ISG needed field lengths, provided by DA@RG

NISG

Arguments, that are supplied by AKED to calling subroutine SCATD.

EZ (ISG) energy field, containing combination of energy points of
; £

the excitation cross—sections oi(E'), contributing in
energy group 1 together with the energy points of the

) AKED(/4/) was originally developed by B. Schatz.
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weighting function, energy points of the weighting function
given energy-pointwise by input or energy points comstructed
by the subroutine SPECT! for the representation of an
analytic weighting spectrum given by a function subprogramme.
(provided by DAYRG) £

SGIP(ISG,NAE) level excitation cross—sections from KEDAK o. J(KEDAK—type
SGIZ(E.,E')).First index refers to the energ§ point E'
in thelfield EZ, the second index gives the number of
the excitation level (provided by SI@RG)

JMAT number of excitation levels, contributing in energy group I
(provided by DA@RG)
LMAX actual length of energy field EZ, needed to store cross-—
section and spectrum points for energy group I (provided
by DA@RG)
SU(NX) energy group integral of the weighting function:
E
[ w(E')dE'
E
g+l
QUOT (NX) energy group integral of discrete level inelastic cross-section#
weighting function
E E.
[& S o, J(EW(EN)CE'
Eg+l J
WERT (ISG) contains values of the weighting function w atemargy points
EZ(1)... EZ(LMAX)
AE (NAE) excitation energies of discrete levels contributing in
energy group I (provided by SI¢RG)
E.
SGIT(ISG) E; o J(E'). SGIT(II) is the total discrete level inelastic
i
cross-section at the energy point EZ(II).(provided by SI@RG)
IANF (NAE) IANF(J) : number of first energy point of field EZ, for which
E

an excitation cross-section of level J,o0. J(E'),is given on
KEDAK. This first cross—section value is stored in SGIP(1,J),
the corresponding energy is stored in EZ(IANF(J)):

EZ(IANF(J)) ... SGIP(1,J)
EZ(IANF(J)+1) ...SGIP(2,J)

EZ (LMAX) .... SGIP (LMAX~IANF(J)+1)
(provided by SIGRG)
EJMAX energy of excitation level of the highest energy, contri-

buting in energy group 1 (provided by DA@RG)

local variables: NAEP,ISGP,NISGP,IA,NAB.
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The subroutine DA@RG has two tasks. The first time DAGRG is called (by the

subroutine SCATD for all energy groups required by input) its task is to

find out

l. The common range of outscattering energies, that is required by the
input and for which inelastic scattering reactions to excited levels
occur, that means the range of energy groups, for which the calculation
of inelastic scattering matrices to discrete levels is actually per-
formed (IA,NAB).

2. The maximum values of the fieldlengths NISG,ISG and NAE, that are needed
in any of the energy groups to be treated. If the values, of NISG, ISG
NAE, estimated by the organizing subroutine SCAT are not sufficient
numbers NISGP,ISGP and NAEP are provided, that have to be added to
NISG,ISG,NAE, to get sufficient field lengths.

The second call (subroutine DAQRG called by subroutine AKED) provides the
energy field EZ.

Subroutine DA®RG(I,KEN,EZ,E,AE,EF,FI,J ,KMAX,NISG,NISGF,NISGP ,NE27,NAE,
NAEF ,NAEP,ISG,ISGF,ISGP,IA,NAB)

Arguments, that have to be defined, before DAPRG is called:

I number of energy group

KEN=NFE number of energy points of the weighting spectrum
EF (KEN) energy points of the weighting spectrum

FI(KEN) weighting spectrum

NE27 number of energy boundaries including thermal group
E(NE27) energy group boundaries jpcluding thermal group
NISG,NAE,

ISG field lenghts estimated by subroutine SCAT

Quantities, that are supplied by DA@RG to the calling programme:

EZ (KMAX) energy field, that contains all energy points of the
partial inelastic excitation cross—-section within energy
group I and the energy points of the weighting spectrum.

KMAX actual dimension of energy field described above.
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AE(J) excitation energies, that may be excited by primary neutron
energies belonging to energy group I

J actual length of field AE

NISGP if + O, they give the numbers, that have to be added to NISG,

NAEP NAE,ISG, to get sufficient field lengths.

ISGP

IA number of energy group of lowest energy, from which discrete

levels can be excited and which is lying within the energy-
group-range required by input.

IA = 0, if nuclear data are available for lowest energy
group required by input

NAB number of energy group of highest energy, from which discrete
levels can be excited, and which is lying within the energy-—
group range, required by input.

NAB = NE27-1, if nuclear data are available for highest
energy group required by input.

If no excitation levels for discrete levels are available on the nuclear data
library for the material in question, a return is made to the calling pro-

gramme.

NISGF ,NAEF, ISGF not used in the calling programme in the present version
of the module.

The subroutine NDREAD reads from KEDAK the energy points, for which excitation
cross-sections of the excitation level next higher to a given excitation
level XLEVEL are stored within given energy limits.

NDREAD is called by DA¢RG.

Subroutine NDREAD(I,EZ,E,AE,XLEVEL,J,KMAX,NENRE,NISG,NISGF,NISGP ,NE27 ,NAE,
NAEF ,NAEP ,NETMAX,IL,IB,IH,%)

Variables, that have to be defined, when NDREAD is called:

I number of energy-group, for which data are to be read.
NE27 see DAGRG
E(NE27) see DA@RG
XLEVEL Real®8-number, that is set equal to 0.0 by the calling

programme, when the first excited level is to be found

on KEDAK and that has to be slightly higher than the ex-
citation energy of the level just below the one, that has
to be read next /13/.

NISG maximum possible length of field EZ
NAE maximum possible length of field AE
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KMAX EZ(1)...EZ(KMAX) is already filled with energy points of
excitation cross—-sections belonging to preceding levels.

Arguments, that are results of NDREAD:

KMAX After the return to the calling subroutine KMAX gives the
number of energy points EZ, stored before calling NDREAD
plus the number of energy points of the excitation
cross—section of the energy level treated by the latest
call of NDREAD.

EZ (KMAX) after returning to the calling programm FZ(KMAX) contains
the energy points of the excitation cross-sections of the
first J excitation levels. The energy points of the first
(J=1) excitation levels are ordered according to ascending
energies, following in the field EZ are the energypoints
of the excitation cross-section of level number J.

AE(J) energy levels, whose excitation cross—-sections have already
been treated.

XLEVEL after return to the calling programme, XLEVEL contains the
excitation energy of the excitation level, that has been
read during the latest run of NDREAD.

J number of excitation levels, already treated by NDREAD.

NENRE NENRE = 2: The excitation level read during the latest run
of NDREAD cannot be excited by neutrons with primary energies
belonging to energy group I.

NISGF

NAEF quantities needed for the calculation of the field lengths
NISGP NISG,NAE

NAEP

NETMAX maximum number of energy points within group I, at which

the excitation cross—sections of any excitation level are
stored (maximum needed length of NISG = maximum needed
length of ISG+NETMAX).

IL,IB,IH local variables of the calling subroutine, that are commented
on in the F@PRTRAN-programmes (NDREAD,DA¢RG)

The subroutine @EDNEN arranges the numbers, contained in the double precision
array FELD(NTT), according to increasing quantities. @RDNEN is called by
DA@GRG and SPECT!.

Subroutine @RDNEN(KMAX,EMIN,EMAX,FELD,NTT,EPS)

Arguments, that have to be known, before the subroutine RDNEN is called:

KMAX used length of array FELD

FELD(1)...FELD(KMAX) array, that has to be ordered according to in-
creasing numbers
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NTT available length of array FELD

EPS if the relative deviation between any two members of FELD(KMAX)
is less or equal EPS:

|FELD(I+1) - FELD(I)
FELD(I+1)

< EPS,

FELD(I) is set equal to FELD(I+l). In the present version
of the module EPS = O

Arguments, that are supplied by the subroutine @¢RDNEN:

EMIN value of lowest number of FELD
EMAX value of highest number of FELD
KMAX number of members of FELD after eliminating equal numbers.

The subroutine CUTS cuts array FELD (that is ordered according to increasing
quantities) at lower energy limit UGG and at upper energy limit @¢GG. CUTS
is called by DA@RG and by EN@RG.

Subroutine CUTS (UGG ,®GG,FELD,NFE,KA,KE,KMAX])

Arguments, that have to be defined, before CUTS is called:

UGG lowest energy value, that shall be contained in FELD
after cutting

BGG highest energy value, that shall be contained in FELD
after cutting

NFE length of array FELD

FELD(NFE) array {ordered according to increasing quantities), that

has to be cut

Arguments, that are supplied by CUTS:

KA FELD{(KA) = lowest value to be kept in array FELD after cutting
KE FELD(KE) = highest value to be kept in array FELD after cutting
KMAX1 KMAX! = KE-KA+] = number of values left in FELD after cutting

low and high values

The subroutine SPECTI checks, whether the energy field EZ(KMAX) contains
enocugh points, to represent the analytical weighting function in such a

way, that all points of the spectrum may be obtained by linear interpolation
with a deviation of less than EPSI from the exact value. Actually it is

checked, whether the midpoints between two given energy points may be obtained
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by linear interpolation with sufficient accuracy. If not, the corresponding
midpoints are added to the field EZ and the procedure is repeated until

the condition

PHIinterpolated - PHIexact

l
i PHI < EPSI
‘ exact

is fulfilled. SPECT! is called by DA¢RG.

Subroutine SPECT!(KMAX,EZ,NISG,NISGF ,NISGP,EPSI,EPS)

Arguments, that have to be defined, before SPECT! is called:

KMAX actual length of energy field EZ
NISG available length of energy field EZ
EZ (KMAX) field containing energy points (constructed from the

energy points of the excitation cross-—sections of all
levels, that may be excited by neutrons of energy
group I).

EPSI required accuracy of linear interpolation. In the present
version EPSI is set equal to 0.001

EPS argument for the subroutine @GRDNEN (called by SPECTI)

Arguments, that are results of SPECTI:

KMAX actual length of array EZ after adding energy points
of the amalytic weighting function.

EZ (KMAX) energy points of EZ after adding analytic weighting spectrum
NISGF if # O, the field length NISG of EZ is not sufficient.
NISGP NISGF,NISGP give information about necessary field length

The subroutine TRA corresponds to the subroutine of the same name in /4/.
TRA supplies the values FIS of the (tabulated or analytic) weighting function
at energy points EFI. TRA is called by AKEDand SCATD.

Subroutine TRA(EFI,FIS,NF,EF,FI)
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Arguments, that have to be defined, before TRA is called:

EFI energy point, at which the weighting function has to
be calculated

NF field length of tabulated weighting function

EF (NF) . .

FI(NF) } tabulated weighting function

supplied by TRA is FIS

FIS value of the weighting function at energy EFI

The subroutine SI@RG organizes the interpolation of the excitation cross-—
sections read from KEDAK into the energy grid EZ(KMAX) provided by DA¢RG.
Moreover it calculates at each point of the energy grid the sum of the

excitation cross—sectiomsover all excitation levels: 55‘71 J(E').
b}

The reading of the cross—sections from the KEDAK~library is done by SGINT,
the interpolation is performed by XINP@L. The subroutine SI@RG is called by
AKED.

Subroutine SI@RG(I,EZ,AE,SGIP,SGIT,IANF,JMAX,KMAX,NISG,ISG,NAE)

Arguments, that have to be known, before calling SIURG:

I number of energy group

KMAX length of energy grid EZ, established by DA@RG and its
subroutines

EZ (KMAX) energy grid, established by DA®RG and its subroutines

NISG

156G available lengths of arrays, given in the dimension statement

NAE

Arguments, that are supplied by SI¢RG:

JMAX number of excitation levels, that may be excited by
neutrons with primary energies of energy-group I

AE (JMAX) excitation levels

SGIP(KMAX,JMAX) excitation cross—sections at KMAX energy points and
for JMAX levels
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E.
SGIT (KMAX) ES Gi J(E'): total discrete level excitation inelastic
j cross section

IANF (JMAX) IANF(J): pointer, that gives the number of the energy point
of the field EZ, at which the excitation cross-
section for level AE(J) starts (pointer for the
threshold of the excitation cross-section of AE(J))

The subroutine SGINT reads for level XLEVEL excitation cross—-sections from
KEDAK, that lie within the energy limits EZ(1)...EZ(KMAX). SGINT is very
similar to the subroutine NDREAD, however SGINT reads energy-points and

cross—section-points. SGINT is called by SI@RG.
Subroutine SGINT(EZ,AE,SGIT,KMAX,KMAX!,XLEVEL,J,NISG,NAE,ISG,NENRE,IH)
Arguments, that have to be defined, before SGINT is called:

KMAX the energy field EZ is already in use until EZ(KMAX):
EZ (KMAX+1) may be used, to store the first energy point
read from KEDAK

XLEVEL the following excitation energy to be read from KEDAK has
to be higher than XLEVEL /13/.

NISG

NAE available lengths of arrays

ISG

quantities, that are supplied by SGINT:

KMAX1 KMAX1-KMAX: number of energy points of excitation cross-
section of level AE(J), that are stored on
the nuclear library within the energy region
EZ(1)...EZ(KMAX)

EZ(KMAX+1)... EZ(KMAX1): energy points of excitation cross-section
of AE(J) on KEDAK (within the energy limits

EZ(1)...EZ(KMAX)),

AE(J) excitation energy, that was treated in the latest call
of SGINT

J number of energy level, that was the latest one, that was
read from the library

SGIT(ISG) SGIT(1)...SGIT(KMAX1-KMAX): excitation cross-section of

level AE(J) read from KEDAK
XLEVEL AE(J), when SGINT returns to SIPRG.
quantities, that are of local significance in SI¢RG: NENRE,IH.
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The subroutine E}NPGL performs the following task: The cross-sections SGIT(1!) ...
SGIT(NETACT) with the corresponding energy-points EZ(KMAX+1)...EZ(KMAX+NETACT)
are to be interpolated (linear interpolation) into the energy field EZ(1)...

EZ(KMAX). The subroutine XINP@L is called by SI@RG.

Subroutine XINP@L(EZ,SGIT,SGP,NISG,NETACT ,KMAX,KANF,KEND)

Arguments, that have to be defined, when XINP@L is called:

EZ(1}...EZ(KMAX) energy field, into which the cross—sections are
to be interpolated

EZ (KMAX+1)...EZ (KMAX+NETACT) energy points of the cross-section

SGIT(NETACT) cross—sections

NISG available length of field EZ

NETACT number of energy points of the cross—section

KMAX length of the energy field, into which the cross-—

section are to be interpolated
Arguments, that are results of the subroutineXINP@L:

SGP (KMAX) values of cross-sections, interpolated into energy-field
EZ(1)...EZ(KMAX)

KANF pointer, that gives the number of the first energy point of EZ,
for which a value of SGP is given: EZ(KANF)...SGP(1)
EZ (KANF+1)...SGP(2)

KEND pointer, that gives the number of the last energy point of
EZ, for which a value of SGP is given. EZ(KEND)...SGP (NETACT)

The function FIP@LA performs linear interpolation to one point lying between

two given points
FIPYLA is called by TRA,SPECT!,RENUDA,SINP¢L.

Function FIP@LA(XA,XB,XC,YA,YC)

XA abscissa of first given point

YA ordinate of first given point

XC abscissa of second given point

YC ordinate of second given point

XB abscissa of point, to which the interpolation has to

be carried out.
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All arguments are REAL#4-variables.

When returning to the calling programme, FIPPLA contains the ordinate

corresponding to XB.

The function FIPPLD corresponds to the function FIPPLA, however the arguments,

containing the given and required abscissa are REAL®8-variables.

The function FIPPLD is called by SCATD,AKED,XINP@L.

Function FIP@LD (XAD,XBD,XCD,YA,YC)

YA
XCD
YC
XBD

abscissa
ordinate
abscissa
ordinate

abscissa

of
of
of
of
of

first given point (REAL%8)
first given point (REAL#4)
second given point (REAL#8)
second given point (REAL#4)

point, to which the interpclation has

to be carried out (REAL»8)
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The subroutine SCATC together with its subprogrammes calculates transfer
probabilities for inelastic scattering with excitation of continuous
levels of the residual nucleus according to formulas (6.20), (6.20.1) and
(6.20.2). Moreover transfer matrices for (n,2n)- and (n,3n)-reactions are
calculated according to formula (6.23). For the calculation of the total
inelastic scattering transfer matrices in the programme SCAT R? . (formula
6.21.2) is provided by SCATC. SCAIC organizes for the outscatte;ing groups
required by input (and for which continuous level inelastic scattering

occurs) and for all inscattering groups the calculation of the transfer

matrices and of the reaction rates.

Subroutine SCATC(NX,EG,XNUL,NFE,EF,FI,NE27,INTYP,WEINC,QU@TC,ENG,EZ,SGIZC,
EI,EP,F1,F2,F3,F4,NISG,NISGP,NISGI ,NISGIP,NEP ,NEPP,NF,NFP,
IA,NAB)

Arguments, that have to be defined, when the subroutine SCATC is called

NX number of energy group boundaries of outscattering groups
(may or may not contain thermal group)

EG(NX) energy boundaries of outscattering groups (internal energy
group count: EG(1) refers to the lowest energy value)

XNUE parameter of the evaporation model; used only, if type
SEDIC(SED2N,SED3N) is not given on KEDAK for the material
in question

NFE number of points of the weighting function given by the
input

EF (NFE} energy points of the weighting function

FI(NFE) values of the weighting function

NE27 number of energy boundaries of inscattering groups

(contains thermal group)

INTYP gives type of reaction, for which the transfer probabilities
have to be calculated:

1: inelastic scattering with excitation of
continuous levels of the residual nucleus

INTYP 2: (n,2n)-reactions

3: (n,3n)-reactions

NISG,NISGI,NEP,NF : estimated lengths of arrays, used as working fields

by SCAT and its subroutines.
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Arguments, that are results of SCATC and its subroutines:

WEINC(NX,NX) normalized transfer probabilities for the reaction type
given by INTYP. The first index refers to the outscattering
group (internal energy—group count). The second index
refers to the inscattering group in the following manner:
second index = [: inscattering group = outscattering group;
second index = 2: inscattering group lies energetically one
group lower than the outscattering group; second index = 3:
inscattering group lies energetically two groups lower than
the outscattering group and so on.

QUATC(NX) RS

1,8

calculated for the reaction, defined by INTYP

» given in formula (6.21.2). The reaction rate 1s

IA number of outscattering group of lowest energy, for which
transfer probabilities are provided by SCATC

NAB number of outscattering group of highest energy, for which
transfer probabilities are provided by SCATC

The following arguments are working fields:

ENG(NE27) energy group boundaries containing thermal group; given
in internal energy-group count

EZ (NISG) energy points of SGIZC (SG2N,SG3N), read from KEDAK

SGIZC(NISG) array, that contains continuous level inelastic cross-sections
(or (n,2n)-cross—sections or (n,3n)-cross—sections), read from

KEDAK
WISGP if # 0, NISGP has to be added to NISG, to obtain sufficient
field lengths
EI(NISGI) array, in which the combination of EZ and EF is stored
WISGIP if # ONISGIP has to be added to NISGI, to obtain sufficient

field length
EP (WEP) ,
FI1(WNF,HEP),| filled by subroutine RENUDA
F2(NF,NEP), ) (see below)with information of
F3(NF,NEP), | KEDAK-type SEDIC (or SED2N o6r SED3N)

F4 (NF,NEP)
NEPP :> if # O, NEPP(NFP) has to be added to
NFP NEP(NF), to obtain sufficient array lengths
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Subroutine RENUDA reads from the nuclear data library continuous level
inelastic cross-sections {(SGIZC) (or (n,2n)=-cross—sections (SG2N), or
(n,3n)~cross-sections (SG3N))within given energy limits. If the type
SGIZC is not available on KEDAK (for the material in question) the points
of type SGI, lying above the energy region of discrete level inelastic
scattering, (above the highest energy point of SGIZ) are interpreted as
points of SGIZC.

RENUDA is called by SCATC.
Subroutine RENUDA(TYP,K¢NT,SGIZC,EZ,EU,E@,NACT,NISG,NISGP)

Arguments, that have to be defined, before RENUDA is called:

TYP type of cross—section, that has to be read from the nuclear
data library

EU lower limit of energy region, within which the cross-section
has to be read from KEDAK

E¢ upper limit of energy region, within which the cross—section
has to be read from KEDAK

NISG length of array EZ, available to store energy points read from
KEDAK

Arguments, that are results of RENUDA

f’-
= 0: the required cross-section type is not
available on the nuclear data library
K@NT (
= |: the required cross—section type is
available on the nuclear data library
NISGP see description of SCATC
NACT contains actual length of fields EZ and SGIZC,
if NACT < NISG
EZ(NACT) energy points

read from KEDAK
SGIZC(NACT) Jcross—sections of type TYP

The subroutine EEQBQ constructs the energy field EI(KMAX), that consists
of the energy points EZ(NACT) (energy points of the cross-sections read
from KEDAK) and the energy points of the weighting functions EF(NFE) in
case the weighting function is given energy pointwise by the input). If the

weighting function is given by an analytical function, EN@RG is not called. The
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resulting energy field EI(KMAX) has the lower energy limit EU and the

upper energy limit E@ and is ordered according to growing energy values.

The subroutine EN¢RG is called by SCATC.

Subroutine EN@RG(EU,E@,EI,EF,NACT,KMAX,KEN,NISGI,NISGIP)

Arguments, that have to be defined, when EN@RG is called:

EU lower energy limit for the resulting energy field EI

EQ upper energy limit for the resulting energy field EI

LI (NACT) when EN@RG is called EI contains the energy field
EZ(NACT)

EF (KEN) energy points of the weighting function given by the
input

NACT length of the field EI, that is to be combined with the
energy points EF, that lie within the energy limits EU,
E@

KEN total number of energy points of the weighting
function, given by the input (=NFE)

NISGIL available length of field EI

Arguments, that are results of the subroutine EN@RG.

KMAX gives length of energy field, that is the combination
of EI(NACT) and EF(NFE)

EI(KMAX) resulting combined energy field

NISGIP if # 0, NISGIP gives number, that has to be added to

NISGI, to get sufficient field length for EI

The subroutine CUTS, called by ENGRG is described in the preceding
chapter 6.3.1.

The subroutine gﬁ@l} called by EN@RG has the same task as the sub-
routine @RDNEN described in chapter 6.3.1. However, the field FELD(NTT),
to be ordered according to increasing values is a REAL#4 variable in

@RD! and a REAL#8 variable in @RDNEN.
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The subroutine REPR@B reads from KEDAK the energy distribution of
secondary neutrons for continuous level inelastic scattering or (m,2n)-
processes or (n,3n)-processes respectively. The corresponding KEDAK-

types are SEDIC, SED2N and SED3N. In the present status the programme

can handle an evaporation model only. The nuclear temperature may be

given as tabulated function of the incident neutron energy or as analytic
function of the incident neutron energy. An extension to secondary energy
distributions given by tables (types CHII, CHI2N, CHI3N on KEDAK) is being

worked on.

If the KEDAK-types SEDIC (or SED2N or SED3N respectively) do not contain
information, an evaporation model is used with the nuclear temperature
given by © élcgi (compare chapter 6.2.3). The atomic weight A is obtained
by reading the KEDAK-type IS®T1 /13/. The threshold U for the wanted reac-
tion type is obtained by reading from KEDAK the respective cross—section
(SGI,SG2N,SG3N) and finding the energy point, where the cross—section starts

to be greater than zero.

The subroutine REPR@B is called by SCATC.

Subroutine REPR@B(INTYP,K¢NT,EP,F1,F2,F3,F4,NEP,NEPP,NF,NFP)
Arguments, that have to be known, before REPR@B is called

INTYP gives reaction type, for which the energy distribution
' of secondary neutrons has to be read from KEDAK.

I: type SEDIC has to be read
(or A from IS@ET! and U from SGI)

INTYP =¢ 2: type SED2N (or A from IS@TI
and U from SG2N)

3: type SED3N (or A from IS@T!
and U from SG3N)

e

NEP available length of array EP and of second index of
Fl, F2, F3, F4

NF available length of first index of Fl, F2, F3, F4
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Arguments, that are results of REPR@B:

1: required type (SEDIC,SEDZN,SED3N)
available on KEDAK

K@NT 0: required type not available on KEDAK, an
evaporation model with 6 = G%Kf has to be used
EP (NEP) primary neutron energies, obtained from KEDAK as

further name from types SEDIC,SED2N,SED3N (see /13/)
F1(NF,NEP): K

F2(NF,WEP): P from types SEDIC,SED2N,
F3(NF,NEP): O SED3N (see /13/)
F4(WF,NEP): U

If there is no information stored in types SEDIC or SED2N or SED3N

respectively two quantities from KEDAK are stored in the field F4:

Fa(l, 1) is filled with A, the atomic weight of the material
considered

Fa4(l,2) is filled with U, the threshold energy of the reaction

NEPP if 4 O, NEPP gives number, which has to be added to NEP,
to obtain sufficient lengths of arrays

NFP if # 0, NFP gives number, which has to be added to NF,

to obtain sufficient lengths of arrays

The labelled C@M@N AP@PINT contains the information about the actual lengths

of fields EP,FI1,F2,F3,F4, in case NEP and NF were sufficient.
C@MM@N/APPINT/INEP , INF

INEP actual value of NEP
INF actual wvalue of NF

The subroutine SIMPSI performs the integration in numerator and denomi-

nator of formulas (6.20) and (6.20.2) and (6.23) using the Simpson-rule /12/.

SIMPSI is called by SCATC
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Subroutine SIMPSI(NUGRE,U,AW,XNUE,A,B,EPS,NMAXX,RESINT,N,EZ,SGIZC,
EF,FI,ENG,NACT,NFE,NE,NN,EP,F1,F2,F3,F4,NEP,NF,
K@NT,ERR)

Arguments, that have to be defined, when SIMPSI is called:

NUGRE group number of inscattering group in internal energy
group count (NUGRE is used only, if NN=1)

u threshold energy for reaction under consideration

AW atomic weight as given by the KEDAK-type ISQT!

XNUE parameter of the evaporation model (v), used if no
information is given in the KEDAK-type SEDIC(SED2N,SED3N)

A lowver energy limit of integration

B upper energy limit of integration

the values of A and B are the energy points of the field EI, constructed
by EN@RG. If the weighting spectrum is given as an analytic function, A

and B are given by the array EI, that contains the energy points of the

corresponding cross—section on KEDAK and the energy group boundaries.

EPS required accuracy of the integration (1 Z in the present
version). EPS means the relative deviation of two sub-
sequent integrations

NMAXX maximum number of integration intervals during Simpson integration.
(NMAXX = 100 000 in the present version:; see the
discussion of the warning printed out by SIMPSI)

N

EZ (NACT)
SGIZC (NACT)
EF(NFE)
FI(NFE)
ENG(NE)

EP (NEP) quantities, described before in
F1(NF,NEP) )connection with subroutines
F2(NF,NEP) |RENUDA, REPR®B and SCATC
F3(NF,NEP)
F& (NF,NEP)
NACT

NFE

NE

NEP

NF J

~ if = 0, the nuclear temperature has to be calculated from

¥
e =\/€%K {no information in types SEDIC(SEDZN,SED3N)
on KEDAK) '

K@NT q

if = 1, the nuclear temperature is given on KEDAK
~ (SEDIC,SED2N, SED3N)
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characterizes function, that has to be integrated by
SIMPSI
NN = O cic(E')w(E')dE' has to be calculated (formula (6.21.2))
w(E')dE' has to be calculated (denominator of (6.20))

NN = I: oic(E')w(E')Pic(E'-rh)dE'

B
[y
N T =

(see numerator of formula (6.20))

Arguments, that are results of SIMPSI:

RESINT
N
ERR

result of integration
number of integration intervals, actually used

accuracy of integration, actually obtained (relative
deviation between the two last subsequent integrations)

Warning printed out by SIMPSI

In case the required integration accuracy, EPS, is not obtained after using

NMAXX integration points in the energy region (A,B), a message is printed

out by SIMPSI. It contains information about

number of integration intervals, actually used

maximum number of integration intervals (which is 100 000
in the present version, but may be reduced, if
A and B are very close to each other; see below)

result of integration

integration accuracy, actually obtained
type of function, that has to be integrated
lower integration limit

upper integration limit

number of inscattering group in external energy group
count (group number one refers to energy group of
highest energy)

This message is often produced for the case NN=1, when the integration

limits lie within an outscattering group, that contains the threshold of

the considered reaction. To get an impression of the error, that may be
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introduced into the final result, the integral (NN=1) over the entire
outscattering group into group INUGRE is printed out by SCATC. This
write-statement gives number of outscattering group, number of in-
scattering group (both in external group count)and the integral (NN=1)

over the entire outscattering group

& c o
o S(ENW(E")P, “(E'+h)dE'

pg+l

0 - =

In some cases the maximum number of intervals, that may be generated during

the Simpson-integration is restricted, in order to save computer time:

B_
A less or equal 1.1E-5)

If the integration interval (A,B) is very small, ¢

A less or equal

the integration is carried out by the trapezoidal rule. For
5.E-5 the maximum number of integration intervals, NMAX, is restricted to 20.
(The integration interval (A,B) becomes small, if energy points on KEDAK are
very close to each other, or if omne of the KEDAK energy points lies very close

to one of the energy points of the weighting function.)

If the threshold of the reaction lies within the outscattering group and the
upper energy boundary of the inscattering group is less or equal 101 eV,

the number of integration intervals is restricted to 100.

If during the integration the interval H becomes small compared to the

. . . . H .
lower integration limit A,jz-less or equal 0.5E-6, and the number of inte-
gration intervals is already greater than 100, the Simpson—integration is

stopped and the message explained above is printed out.

The function, that has to be integrated by SIMPSI is provided by the
function FINT. This may be o, (E")W(E') (6.21.2)

w(E")

Uic(E')vKE')PiC(E'+h) (numerator of (6.20))
FINT is called by SIMPSI.
Function FINT(E,NUGRE,U,AW,XNUE,EZ,SGIZC,EF,FI,ENG,NACT ,NFE,NE,lN,EP,T'1,
F2,F3,T4,NEP,NF ,K@NT)
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Argunents of function FINT:

B energy point of outscattering group, at which the function
is to be calculated. This corresponds to E' in formulas (6.20),
(6.21.2)

NUGRE

U . .

AW same meaning as in SIMPSI

ANUE

EZ (NACT) w

SGIZC (NACT)

EF (NFE)

FI(NFE)

ENG(NE) quantities, described before in

EP (NEP) connection with subroutines

T 1 (8F,NEP) RENUDA,REPR¢B and SCATC

F2 (NF, NEP)

F3(NF, JEP)

F4 (NF ,NEP)

»

WACT

NFE described in connection with RENUDA, REPR@B, SCATC

NE

NEP

NF

NN characterization of function, that has to be calculated
(see discussion of argument list of SIMPSI)

K@NT see description of argument list of SIMPSI

The function SINPPL performs linear interpolation to a given abscissa,
starting from a tabulated function. SINP@L calls the function FIP@LA.
SINPPL is called by FINT, to interpolate the cross-section and the

weighting function.

Function SINP@L(EINT,EFELD,FELD,NFELD)

discussion of the arguments of the function SINP@L:

EINT energy point, at which the value of the tabulated function
has to be obtained by linear interpolation

NFELD number of tabulated values
EFELD (NFELD) abscissa of tabulated function (energy points)
FELD(NFELD) function value FELD(I) corresponds to energy EFELD(I)



- 6,37 =

The function PRYB calculates the transfer probabilities P.C(E'+h)
— i

(see formula (6.20)) for inelastic scattering, (n,2n) or (n,3n)-

reactions.

PR@B is called by FINT
Function PRYB(E,NUGR,U,A,XNUE,ENG,NE,EP,F1,F2,F3,F4,NEP,NF ,K@NT)

E energy point of outscattering group, for which the
transfer probability has to be calculated (corres~—
ponds to E'in formulas)

NUGR group number of inscattering group (internal group count)
U threshold of reaction

A atomic weight as given by KEDAK-type IS@TI

ANUE parameter for the calculation of the nuclear temperature

= O, if nuclear temperature is not given on KEDAK

K@NT
= ], if nuclear temperature is given on KEDAK

NE,NEP,NF )
ENG (NE) described in connection
EP (NEP) s with SCATC and
FI(NF,NEP),FZ(NF,NEP) REPR@B
F3(NF ,NEP) ,F4 (NF,NEP)

o

The double precision function EXD(X) calculates (with double precision)
the series (exp(x)-—1), which is needed for a good numerical evaluation
of PiC(E'+h) in the numerator of formula (6.20) for inscattering groups

of small energy, (see /4/, chapter 6, page 6.8)
The function EXD is called by PR¢B.

The double precision function DNFAK(NN) calculates (with double precision)
NN1
DNFAK is called by EXD.

The function TEMP calculates the nuclear temperature used for the eva-
poration model by linear interpolation of the data given by the KEDAK
types SEDIC, SED2N, SED3N.

TEMP is called by PR@B.
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Function TEMP(EFS,EP,F3,NEP,NF)

description of the arguments:

EFS energy point of outscattering group, at which the
nuclear temperature has to be calculated

EP (NEP) energy points (energies of incident neutron)
given on KEDAK (KEDAK types SEDIC, SED2N, SED3N)
113/

F3(NF,NEP) nuclear temperatures given on KEDAK. If the energy
distribution of secondary neutrons is given by a
linear combination of different analytic functions
on KEDAX, the first index of F3 refers to the number
of the analytic function. In most cases the distri-
bution is described by one analytic function only.
The second index refers to the primary energy given
in EP.

NEP,NF available field lengths

The actual field lengths of EP and F3 given by the KEDAK data are

transferred by the common |AP@INT|

INEP actual value of NEP
INF actual value of NF

The function THETA calculates the nuclear temperature for the
evaporation model, in case no information is contained in SEDIC
(or SED2N or SED3N respectively).

THETA is called by PR@B.

Function THETA(E,XN)

E energy point, for which the nuclear temperature
is to be calculated (E' in formulas)

XN XNUE#A, prepared in PR@B
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One task of the subroutine SCAT is to organize the working field
X(MMAXX) for the use in SCATD and SCATC. In the programme MIGR@S~2Z,

/4/, the organizing of the working fields used in module 5 was done by
the subroutine INPUT. In the new version of module 5 the inelastic
scattering to discrete levels of the residual nucleus and the inelastic
scattering to continuous levels of the residual nucleus are treated in
completely separated sets of subroutines, SCATD and SCATC, with completely
different working fields and consequently completely different storage
requirements. In order to avoid too many changes in the subroutine INPUT
(call and organization of two different modules (instead of one) for the
calculation of inelastic transfer matrices) the organization of the

working fields of SCATD and SCATC is now done in SCAT.

If the length of the working field, MMAXX, is not sufficient to carry out
the calculations in SCATD or SCATC, control is returned to the calling sub-
routine INPUT. The subroutine INPUT checks, whether transfer matrices for
further reactions ((n,2n) or (n,3n)) are required by the programme input.
In that case SCAT is called again and it is tried, to calculate the (n,2n)-
or (n,3n)-matrices; otherwise the module with the next module number
required by the programme-input is called. The second task of SCAT is, to
calculate the total inelastic scattering transfermatrix from the results

d c

of SCATD and SCATC according to formula (6.21.1) in chapter 6.2.4 R. ,R.
d c 1,8 1,8

and P, WL are given as results of SCATD and SCATC.

i,g»h’ i,g~h
Finally SCAT organizes the output of module 5 on listing and produces the un-
formatted output.

SCAT is called by the subroutine INPUT.

Subroutine SCAT (NX,EG,XNUE,NFE,EF,FI,NE27 ,KINEM,NIN,NINA, INTYP,X, IX,MMAXX,
MFELD)

The first eleven variables of the argument list are input quantities, that

are transferred by the calling programme INPUT.
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EG (WX)
XNUE
HFE

EF (NFE)
FI(NFE)
NE27

KINEM

NIN

INTYP (NIN)
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number of group boundaries of outscattering groups
energy group boundaries of outscattering groups
parameter of the evaporation model

number of points of the weighting function
abscissa of the weighting function

ordinates of the weighting function

number of energy group boundaries of the inscattering
groups (includes thermal group)

parameter, that selects, how the energy loss of the
incident neutron 1s calculated in inelastic scattering
processes with excitation of discrete levels of the
residual nucleus:

KINEM=0: formula (6.2) is applied

KINEM=1: formula (6.3) is applied
(this is the standard input
in the present version)

KINEM=2: formula (6.4) is applied

number of reaction types, for which transfer
matrices are to be calculated. Possible are
inelastic scattering, (n,2n)-processes and (n,3n)-
processes

(standard input is NIN=2)

characterization of the reaction types

INTYP(I)=1: inelastic scattering

INTYP(I)=2: (n,2n)-reactions

INTYP(I)=3: (n,3n)-reactions
(standard input is INTYP(l)=1, INTYP(2)=2)

Moreover the subroutine INPUT defines the available length of the working

field:

MMAXX
X(MMAXX) , IX(MAXX)

Results from SCAT,

MFELD
NINA

available length of the working field
working field, available in SCAT

that are returned to the calling programme INPUT.

actually needed length of working field

number of reactions, for which calculations in SCAT
have already been carried out or had to be interrupted
because of unsufficient length of the working field
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In the following the most important variables used in SCAT are described

1. Correspondencebetween the working fields in SCAT and the results of

the subroutine SCATD:

X(L1)., .X(LI+NX#NX=1): corresponds to WEIN(I,1)...WEIN(NX,NX) in
SCATD and contains normalized transfer probabilities of inelastic
scattering processes connected with excitations of discrete levels of

the residual nucleus as given in formula (6.14)

¥(L2Y., . K(L2+NX=1): corresponds to QU@T(1)...QU@T(NX) in SCATD

and contains the resonance integrals Rg . as given in formula (6.21.2).
b

Explanation of some variables used in SCAT, to handle the results of

SCATD (in the statements following '"'CALL SCATD').

16 external count of group numbers (1 corresponds
to energy group with highest energy)

MG internal count of group numbers (! corresponds
to energy groups with lowest energy)

NXMH number of downscattering (inscattering)
groups (containing outscattering group)

MH group count for downscattering (inscattering)
groups

Mil=1: inscattering group corresponds to
outscattering group

MH=2: inscattering group is the energy group,
energetically next lower to the out-
scattering group

MH=3: inscattering group is the energy group,
that energetically is two groups lower
than the outscattering group

MH=NXMH: inscattering group is that energy group,
that energetically is (NXMH-{) groups
below the outscattering group

Detailed correspondence between X(L1)...X(LI1+NX#NX-1) and WEIN(I,1)...
WEIN(NX,NX) and X(L2)...X(L2+NX-1) and QU@T(1)...QU@T(HX)

X{(L1) corresponds to WEIN(1,1):

transfer probability (for inelastic scattering with excitation of discrete
levels) from outscattering group of lowest energy into the same group:

(EG(1),EG(2})
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X(L1+G~1) corresponds to WEIN(MG,1):

transfer probability from energy group MG (internal group count} into

energy group MG.

X(LI+MG+NX-1) corresponds to WEIN(MG,2):

transfer from energy group MG (internal count)} to that inscattering group,

that energetically lies one group below MG.

X(LI+MG+2#NX~1) corresponds to WEIN(MG,3):

transfer from group MG to that group, that energetically lies two groups

below MG.

finally:
X (L 1+MG+ (NXMH- 1) #NX~1) corresponds to WEIN(MG,NXMH):

transfer from group MG to that group, that energetically lies (NXMH-1)

groups below MG.

X(L2) corresponds to QU@T(1):

resonance integral (according to formula (6.21.2) for outscattering group

of lowest energy (EG(1), EG(2))

X(L2+1) corresponds to QU@T(2):

resonance integral for outscattering group of second lowest energy

X(L2+NX~1) corresponds to QU@T (NX):

resonance integral for outscattering group of highest energy

(EG(NX-1), EG(NX))

2. Correspondence between the working fields in SCAT and the results

of the subroutine SCATC:

X(L3)...X(L3+NX#NX~1) correspond to WEINC(i,!)...WEINC(NX,NX), the
normalized transfer probabilities for inelastic scattering with excitation
of continuous levels (or for (n,2n) = or (n,3n) - transfer probabilities).

See formulas (6.20)-(6.20.2) (or (6.23)).
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X(L4Y...X(L4+NX~1) correspond to QUETC(1)...QU@TC(NX) and containm the

resonance integrals Rg . according to formula (6.21.2)
8

The relations between X(L3)...X(L3+NX#NX~1) and WEINC(I,1)...WEINC(NX,NX)

and between X(L4)...X(L4+NX-1) and QU@TC(1)...QUATC(NX) correspond to the
relations between the working fields in SCAT and the results of SCATD:

X(L3) corresponds to WEINC(l,l)

X(L3+MG~1) corresponds to WEINC(MG,1)

X(L3+MG+NX~1) corresponds to WEINC(MG,2)

X(L3+MG+ (NXMH-1) #NX-1) corresponds to WEINC(MG,NXMH)

X (L4} corresponds to QUATC(1)
X(L4+NX~1) corresponds to QU@TC(NX)

The results of SCAT, which are total inelastic scattering matrices
(INTYP=1) or transfer matrices for (n,2n) - reactions (INTYP=2) or for

{n,3n)~reactions (INTYP=3) are finally stored in X(L1)...X(L1+NX&NX~-1)
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Calculation of Normalized Elastic Scattering Matrices and of Elastic and

Total Group Cross Sections. Module 6.

In neutronic assemblies in which neutrons with energies above 100 keV
essentially determine reaction rates, neutron leakage etc. anisotropic
elastic scattering has to be taken account of. In widely used SN-trans-
port calculations this is achieved with a Legendre~expansion of the elastic
scattering kernel in the multigroup transport equation. Especially ex-
tended transport approximations, consistent /l/ or inconsistent /2/ with
the Boltzmann equation, turned out to be well suited for anisotropic
calculations. The MIGROS-module to be described here provides the needed
microscopic multigroup cross sections up to a Legendre-order L = 5. The
Legendre-moments of the neutron flux density in suitably chosen subzones

of the reactor under consideration, being needed as weighting~functions,
are approximated by wl(E) = F(E)/[Zt(E)]E+‘, L = 0,1,...,5, where F(E) is
the total collision density and Et(E) is the macroscopic total cross section
of the subzone. Additionally, simpler weighting options may be applied.

For a detailed discussion on weighting the reader is referred to /1/.

Since the first report on MIGROS-2 /3/ in 1973 this module has undergone some

modifications. These are

- the additional determination of wg—weighted total group cross sections

for SN-calculations in extended transport approximations
- a reduction in weighting options (options for test purposes are cancelled)

- an improved calculation of hydrogen scattering matrices (transfer

elements for scattering into the last group had been erronecus)

- improvements in fine-structure weighting in connection with the calcu-

lation of total group cross sections

~ gubstitution of the non-linear interpolation procedure to smoothe inter-

polated values

- initial determination of the need of computer storage to save computing

time in case of a restart
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- cancellation of the restriction to four fine-groups per macro-group to

save time in many-group calculations (more than 200 groups)

- changes in output format to compact the written output

- changes in messages (errors and warnings)

In Tab. | the modified and unmodified subroutines are listed separately.

For the performance of each subroutine see below (chapter 7.3).

Tab. 1: Subroutines of the modified module 6

Modified Unmodified
FLUMMI , SUM, IP@LA,PUSUM’ ,MAKR@, ADD, TRAF® ,LO@K3 ,LECAL ,LEGPQL,
MIXSGT ', INFORM , PUNK,L@@KO , LEGINT,G,LEGIST ,LEGANS , IPALIN,
Legk1 "’ ,L@gk2",GRUPIN, SPRAL, PHI
TRAPEZ " ,MUK@N" , PRINT

* only slightly modified, ** eliminated

Along with these modifications a change in the overlay structure was necessary

(see ¢€hapter 1, Table II).

Definition of the quantities calculated in this module

Given are the KEDAK data

o (E) = microscopic cross section for elastic neutron
scattering at energy E
(KEDAK type SGN),

;(E,EO) = angular distribution in the c.m.-system for
elastic neutron scattering with

+1
2n {lduo w(E,uo) = |

E = energy of the incoming neutrons
ﬂ0= scattering cosine in the c.m.-system

(KEDAK type SGNC),
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Gt(E) = total microscopic neutron reactions cross
section at energy E

(KEDAK type SGT).

Then for energy groups (Eg, Eg—l)’ El > E2 > . > EG, G = number of groups,

. . +
the module calculates the elastic group cross sections

o8 = [dE o(E)¥ (E)/[dE w_(E), (7.1)
g g

g = 1,2,...,G,

the total wz-weighted group cross sections

cf,g = édE ot(E)wl(E)/édE v, (), (7.1")

£ =0,1,...,5; g=1,2,...,Cs

the normalized %-th order matrixelements for elastic scattering from group g'

to group g

e
878 - - f'dE o(E)wz(E+g)w2(E)/£?E v, (E) (7.2)

g g

2 =0,1,...,5; g',g =1,2,...,G,

and the mean scattering cosine in group g

- 1]
W= ] $ETE L g -2, 0. (7.3)
g'>g

In (7.2) the quantity wE(E*g) is defined as

4

E
in the following fg : dE... is shortened by de...

E
g &
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wE(E+g) = jdE' wl(E,E'), (7.4)
g
where
u (E,E")
d o
B {] du_ 2m w(E,uO)PQ(uO)
w, (E,E') =4 if E' <E < E'/a (7.5)
0 otherwise

2

. A-l . . . .
with a = ¢( ) 4 A = atomic weight of the scattering nucleus in neutron mass

A+1]
units.

Pz(uo) is the Legendre~polynomial of degree %, Po(uo) = |, P](uo) = W, etc.,

and uo(E,E') 1s the scattering cosine in the laboratory system for elastic

scattering from energy E to energy E':

H (E,E') = —4;—’ VE'/E —JA-—;‘« VE/E" (7.6)

Further w(E,uo) is the angular distribution for elastic neutron scattering in

the laboratory system, related to ;(E,ﬁo) through

- . du_(u_)
Ww(E,u ) = w(E,n ) ——2—, (7.7)
[s] O
du
where
= P /- 7y
L‘Q(uo) - A(uo b+ uo /ho I+ A%)

The quantity wo(E+g) gives the probility for elastic scattering from energy E

into the interval (Eg’ Eg—l)’ the energy group g.
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For computation the righthand side of the defining equation (7.4) which

involves a double-integration as it stands can easily be simplified.

In the case of isotropy in the s.m.-system we have ;(E,EO) = |/4m = const.

and therefore according to (7.5) and (7.7)

Ho(E,E ) du(u)

I "o
w (Evg) =— = | By —22-p (u), (7.8)
2 2 (E.E ) ° 4 2 "o
Uo g Uo
where
( Y
- 1 if E>E /aand E > E
2k g
J+l ingEgandE > E
i, (E,E ) = & - (7.9)
E,E if E <E <E dE > E
Mo (E2E) g g/o and Eg
- 1 if E =E
g

- e

Here E is the lower limit of the considered energy region, usually E=0.001 eV.
(In the subroutine LECAL E = ABN(IM+1)). With (7.9) scattering to energies

below E is avoided, in particular: there is no scattering out of the lowest

group.

In the case of anisotropy in the c.m.-system, normally for energies above

10 keV, we have

B (BE )
w (Bvg) = 2n [ du_ W(E,u ) P, (u,) (7.10)
uo(E,Eg)

Integration, interpolation, energy and cosine grid, weighting

The multigroup constants to be determined according to (7.1), (7.1") and (7.2)
contain integrals over products of cross sections and weighting functions,
theSe two factors generally behaving differently and being given at different
grids of energy points. Additionally, in (7.2) the elastic cross section

is multiplied by the transfer ''probilities", wR(E+g), which are angular

integrals over the product of angular distributions and the Legendre-



polynomials according to (7.8) and (7.10). Expecially these wQ(E+g) are
strongly fluctuating functions, a fact that requires great care during

integration,

The techniques of integration, interpolation, and the choice of meshpoints
applied in this module result from a comparison of the results of the
totally numerical procedure with the analytical ones in special cases as

well as from a comparison of different numerical methods. So
- angular integration is performed with Simpson's rule,

~ energy integration is done with a modified trapezoidal rule because of the
varying density of discrete cross section energies and the need for

a fine mesh in the outgroup scattering region (defined below),

- interpolation of the elastic (SGN) and total cross sections (SGT) and
the mean scattering cosines (MUEL) is linear, energy and angle inter-
polation of the elastic scattering distributions (SGNC) is performed
with polynomials up the third order - a detailed description of this

non-linear interpolation procedure is given in ref. 1, p. 140.

In particular, in the angular integrals (7.8) and (7.10) there is partial
cancellation since the Legendre-polynomial Pl(uo) has £ zefos in [}l, +l]
and therefore the integrand changes sign. This effect of cancellation
increases with %, but can be overcome by a cosine grid with a number of

meshpoints increasing with £.

For the computation of the integral (7.10) - anisotropy in the c.m.-system -

table 7.2 gives the number NST(L) of cosine meshpoints for the L-th moment

in [;l,-+ﬂ.

Table 7.2: Number of cosine meshpoints in [El, +E]
(scattering anisotropic)

L 0 1 2 3 4 5
NST(L) 81 81 161 161 321 321




- 7.7 -

The integration according to (7.10) is performed by LEGANS.

The integral (7.8) - isotropy in the c.m.-system - does not depend on energy.

The values

w au (u)
B () = [ du, ——2P (u) (7.11)

1 duo

2=0’l".‘,5

with Eo(uc) from (7.7) need be calculated only once for all groups in the
region of isotropic scattering. So we can afford to determine the Bl(w) at
321 w-points in |[-1, +1]. The integration is done analytically with suitable

different approximations for A = 1, 1 < A < 30, and A > 30.

The wz(E+g) according to (7.8) are calculated by LEGIST by interpolating
in the table of the Bg(w) which a determined with LEGINT.

In concern with energy integrations the choice of the energy grid is strongly
influenced by the oscillatory behaviour of the transfer probilities wz(E+g)

which is qualitatively shown in fig. 7.1 for & = 5.

A Vo (E~+g)

AN WANEN

&——————  Gruppe g -———————%J

A-1
o= Gy

Fig. 7.1: Behaviour of the wR(E+g) for £ = 5



- 7.8 =

Thus the energy integrals that require the finest energy mesh are the

numerator in (7.2), namely

f|dE o (E)w, (E>g) ¥, (E) (7.12)
g

The intervall [Eg’ Eg/é] from which scattering to energies E < Eg is possible
is called outgroup scattering region; if Eg/a < Eg-l’ the intervall
[Eg/a, Eg_{] from which scattering occurs only to energies E > Eg within

group g is called ingroup scattering region.

In the outgroup scattering region wQ(E+g) may change its sign several times
due to the zeros of the Legendre-polynomials in (7.5). To describe this
behaviour properly we need a sufficiently fine energy grid (independent of a).
In the ingroup scattering region there is only a weak dependence on energy

so that a coarse mesh will do.

<

Comparisons with analytical cases show that for £ < 5 and for a group
lethargy 1n(Eg—l/Eg) = Aug s 0.7 an appropriate choice is NK = 70 and NR = 16
where NK(NR) is the number of discrete energies in the outgroup (ingroup)
scattering region used for the representation of the wl(E+g); other values

can be specified by input.

NR should be large enough to guarantee a sufficiently accurate representation

of an analytically given macroweighting spectrum (see below) if there are only

a few discrete SGN—energies.

The whole group g is an outgroup scattering region if Eg/a > Eg-l; in this
case NK°1n(Eg_l/Eg)/1n(l/a) - instead of NK in the first version of this
module - discrete energy points are assigned to the group. In case of hydrogen

100 energy points per energy decade are taken.

These discrete energles are called basic points; they are determined in PUNK.
Together with the discrete SGNC-energies found on KEDAK they form the coarse

energy grid corresponding to which the WZ(E+8) we calculated in LECAL.

In GRUPIN the coarse grid, the SGN-energies and, if given, the energy points
of the macroweighting spectrum are joined by means of PUSUM to form the fine

energy grid. Linear interpolation of the wz(E+g) and the elastic cross
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sections 0(E) to the fine grid yields a pointwise representation of the
transfer cross sections 01(E+g) = g(E) - wZ(E+g) which contains on one hand
the information available from KEDAK and on the other hand the oscillatory
behaviour of the GZ(E*g) in the outgroup scattering region. For the re-
presentation of Ot(E) in (7.10) the energy points of SGT found on KEDAK are

used.

For the final integration, which is performed groupwise in SPRAL, in case of

] . .
the energy points of the macroscopic

, . . . L+
a fine-structure weighting with l/Zt
total cross section Zt(E) - the sum of the energy points of the constituent
ot's - are added to the fine grid, and the cl(E+g) are interpolated linearly

to the resulting grid. In case of a were macroweighting the fine grid is used.

The modified trapezoid integration procedure in SPRAL was developed from the
usual trapezoid rule which treats the integrand as a whole linearly between
to neighbouring points. The procedure applied here merely requires a linear
behaviour of the components of the integrand. That this is a less severe
restriction is clear from the fact that the product of two linear functions
does not show a linear but a quadratic behaviour. For a detailed description

see ref. /1/, p. 136.
The weighting function wz(E) is approximated by the product of a macro- and a

micro-spectrum, representing the slowly varying collision density and the

possibly strongly fluctuating fine-structure of the neutron flux density,

respectively.
The possible weighting options are listed in the table 7.3.

Table 7.3: The fine-weighting options of module 6

Cpt. Macro-spectrum Micro-spectrum MW NSPEC
1 1/E 1 - -
- - L+ 1
2 1/E l1/z, (8] 2 -
1 -
3 FO(E) ]
~ 2+1
4 F_(E) L1/z (EY] 2 !
5 FQ(E) 1 1 L+

MW and NSPEC are the corresponding input parameters.
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7.3 The routines of this module: purpose and a description of the argument

lists and the commons

Subroutine: Purpose:

FLUMMI main control program

SUM summation

IP@LA interpolation with polynomials up to degree 3
PUSUM joining of point sets

MAKR® construction of a macro-groun structure dependent

on given density of data points

MIXSGT, ADD calculation of the total macroscopic cross section
for fine-structure weighting

TRAF® transformation of angular distributions

INFORM printing of additional information

PUNK generation of the basic energy grid

(NDF) reading of KEDAK

LAGKO reading of IS@T1 (atomic weight) using NDF

L@@K1 reading of SGN, MUEL, SGT using NDF

LPPK2 reading of SGNC using NDF

LOPK3 reading of SGNC-energies using NDF

LECAL control of the calculation of the wQ(E+g) according
to (7.8) and (7.10)

LEGPYL calculation of pointwise Legendre polynomials

LEGINT calculation of Legendre integrals according to (7.11)

G(FUNCTI®N) CIN,K,Y) = (X =¥/ (X=Y)

LEGIST calculation of partial Legendre coefficients
according to (7.8)

LEGANS calculation of partial Legendre coefficients
according to (7.10)

GRUPIN preparing of weighted energy integration

IPPLIN linear interpolation

SPRAL weighted energy integration

PHI(FUNCTI@N) PHI(E) = 1/E

MUK@N final determination of group constants

according to (7.1), (7.1"), (7.2), (7.3)

PRINT printing and reserving of final results
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In the following a description of the argument lists and the commons of
the subroutines is given. Under the heading "Arguments’ those quantities
are found which must be defined before computaticon will start. Under

the heading '"Results' those quantities are listed which are calculated

by the routine.

SUBROUTINE FLUMMI (A,B,EA,EB,E,EN,SGN,ECH,SCH,V,W,F,AR,FU,ABN,INT,
GR,FEK@E ,EG,R,RSP,ESP,SPEK,SGNC,FEK® ,ELSIG,ELTYT,
ET,ST,MAT,DAT ,NLA,NLE, ISEL ,NMAX ,NX,NE27 ,NSPEK,
LSPEK,MAZ,NTK,KT ,NTTT ,NITP,IC@S,I1COHSP,NECU,NECUP,
ISM,1SMP,I1S@,IS@P,ISCH,ISCPP ,ISEC, ISECP ,KIM,NS,
NK,NR,GE,SG,SGT@T)

COMM@PN ST@FF,ISTRUK,ISPA,NPUT,KPR,IM,IL,KL

Purpose: - Construction of macro-groups by means of MAKR@;

- calculation of unnormalized scattering matrices
for each macro—group by means of LECAL and

GRUPIN,

- calculation of normalized scattering matrices etc.

by means of MUK@N,

- printing and reserving of results with PRINT

Arguments:
NX number of energy group boundaries {(input or standard)
EG(NX) energy group boundaries (increasing) (input or
standard)
NE27 NX + 1
Comment: the group boundaries will be modified and
rearranged in the following manner:
ABN(I) = EG(NX - I+1), I = 1,2,...,NX,
> 1073 . NEGR = NE27, ABN(NEGR)=10° eV
if ABN(NX) { = 107> : NEGR = NX
< 10-3 : ERROR 6.8
NGR = NEGR~]
NGR number of energy groups

NEGR number of group boundaries
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ABN(NEGR) group boundaries (decreasing)

IL,IM indices of the first and last energy
group for which scattering matrices etc.
shall be calculated (input)

NMAX highest Legendre order which can be treated
(NMAX = 5 in this version)

NLA first Legendre moment to be calculated
(input or standard, but finally NLA = 0 always)

NLE last Legendre moment to be calculated (input
or standard)

NSPEK macro-weighting spectrum control parameter
(= 1: spectrum from FUNCTI@N PHI
> }: NSPEK = number of discrete energies of the

macro-weighting spectrum)

LSPEK number of values of the macro~weighting spectrum
if NSPEK > 1, = | otherwise
ESP (NSPEK) discrete energies of the macro-weighting spectrum

if NSPEK > 1, no meaning otherwise (input)

SPEK{(LSPEK) values of the macro-weighting spectrum (the first
NSPEK values for the O. moment, the second NSPEK
values for the |. moment etc. if MAZ(l) = 1,
the first NSPEK values - there will be no more in
this case - for all moments if MAZ(1) = 0)

NTK micro-weighting spectrum pointer (= l: the fine-
structure mixture from which the micro-weighting
spectrum is to be calculated is given in the

arravs MAT and DAT; = O: no fine-structure weighting)
KT number of different nuclei in the fine-structure
mixture (imput), if NTK = 1; = | otherwise
MAT (KT) nuclei in KEDAK notation in the fine-structure

mixture (input)

.. . .. . -24
DAT (KT) densities in particles per ccm times 10 of the
nuclei in the fine-structure mixture (input)

NTTT estimated number of discrete energies of the micro-
spectrum
MAZ (2) pointers for the weighting of the higher moments

(see SPRAL: MZ)

ISM estimated number of energy meshpoints of the coarse
mesh per macro—group

1SD estimated number of energy meshpoints of the fine
mesh per macro~group
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ICYPS number of angular meshpoints of the angular
distributions (SGNC) on KEDAK

NECU scattering width

15Co Max (NECU<ISD, ISM-IC@S)

ISEC Max (ISD, ISM-NECU)

NS maximum number of energy groups per macro-group

(input or standard)

NK number of basic points in the outgroup scattering
region per group (input or standard)

NR number of basic points in the ingroup scattering
region per group (input or standard)

STYFF nucleus in KEDAK notation for which scattering matrices
etc. shall be calculated

NGUT printed-output unit (usually N@UT=6)

KPR unit on which the final results are stored

ISEL pointer for additional output (input or standard)
KL MIGR@S counting index

Auxiliary arrays:

A(ISM),B(ISM),EA(ISM),EB(ISM),E(ISM) ,EN(ISD),SGN(ISD),ECH(ISD),SCH(ISD),
V(ISD),W(ISD),F(ISD),AR(IC®S),FU(ICPS),ABN(NE27),INT(NE27),GR(NE27),

FEKQE (NE27) ,R(NX) ,RSP (6 ,NX) ,SGNC (IC@S,ISM) ,FEK@(ISM,NECU) ,ELSIG(6,NECU,NX),
ELT@T(2,NX) ,ET(NTTT) ,ST(NTTT) ,GE (ISD),SG(ISD),SGT@T (6 ,NX)

Results:
NTTP increment of NTTT if NTTT is found to be for small
during execution
IC@PSP increment of ICPS if ICHS is found to be too small
during execution
<
NECUP
ISMP
ISpp > analogous
IsCcop
ISECP
J




- 7.14 =

KIM downward extension in groups of the energy region
to be calculated in order to treat outscattering in
the low energy groups correctly

SUBRGUTINE SUM(M,A,S)

Purpose: Summation of real numbers different in sign and

magnitude with minimization of rounding errors

Arguments:

M number of summands
A(M) summands

Results: M

S ) A(D)

I=1

SUBR@UTINE IP@LA(M,A,B,N,X,Y,T)

Purpose: Interpolation with polynomials up to degree three
(for details see ref. !, p. 140)

Arguments:

M number of given points

A(M) given abszissae

B(M) given ordinates

N number of the given new abszissae

X(N) given new abszissae with X(1) = A(1), X(N) = A(M),

X(I-1) < X(I), I = 2, N

Auxiliary array:

1¢H

Results:

Y(N) new ordinates cottesponding with the given new
abszissae
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SUBRGUTINE PUSUM (ISD,KA,A,KE,E,B)

Purpose:

Arguments:

KA
A(KA)
KE
E(KE)

Auxiliary array:

B(KE)

Results:

KE

E(KE)

Joining of point sets

number of elements in the array A
first point set (increasing)
number of elements in the array E

second point set (increasing)

number of different points in A and E

different points in A and the given E (increasing)

SUBRGUTINE MAKR® (ALFA,ALLN,IS@,IL,IM,NGR,ABN,R,ISD,ISM,ISDP,NS,NK,NR,

NEN,NECU,NUEB,V,W,F,LST,INTT,INT ,NEGR,KSPE ,NSPEK,ESP,
NTK,KT,MAT ,NTTT ,NTTP,NF,ISEL,ISGT)

COMMPN STOFF,ISTRUK,ISPA,N@UT

Purpose:

Arguments:

ALFA

ALLN

A macro-group is defined as an energy region
consisting of one group or several connected groups.
MAKRP subdivides the given energy region (ABN(IM +1),
ABN(IL)) into macro-groups meeting the following

conditions:
each macro-group contains

a) as many groups as possible

b) NS groups at most

c) ISD - ISM SGN-meshpoints at most

d) either groups with only isotropic outscattering in
the c.m.-system or groups with only anisotropic
outscattering in the c.m.-system

((A=1)/(A+1))% where A is the atomic weight of the
scattering nucleus in neutron mass units

1n ALFA



IL,IM

1s¢

NUEB

NS

NR

NEN

NGR

NEGR
ABN(NEGR)
R(NGR)
NECU

ISM

ISD

KSPE

NSPEK

ESP (NSPEK)

NTK

KT

MAT (KT)

NTTT

NF

ISEL
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indices of the first and last group for which
scattering matrices shall be calculated

index of the first group with only isotropic
outscattering in the c.m.~system

scattering width
maximum number of groups per macro-group

number of basic points in the outgroup scattering
region per group, reduced if NUEB > 2

number of basic points in the ingroup scattering region

total number of SGNC-energies
number of energy groups

number of energy group boundaries
energy group boundaries

group lethargy widths

maximum scattering width

maximum number of basic points plus discrete
SGNC-energies per macro—group

ISM plus maximum number of discrete SGN-energies
per macro-group

pointer for macro-weighting (=0: 1/E-weighting,
= }: weighting with a spectrum given pointwise)

number of energy points of the macro-spectrum if
KSPE = 1, = | otherwise

energy points of the macro-spectrum

pointer Eog micro-weighting (= O: No micro-weighting
+

with l/Xt )

number of materials for micro-weighting if NTK =

= 1 if NTK = O

materials for micro-weighting if NTK = 1; no meaning
if NIK = O

maximum number (estimated) of energy points per group

for micro-weighting
unit for temporary storage purposes

pointer for additional output
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STOFF nucleus in KEDAK notation for which scattering matrices
etc. shall be calculated

N@UT printed-output unit

Auxiliary arrays:

V(ISD), W(ISD), LST(2, NGR), F(ISD)

Results:

INTT number of macro-group boundaries

INT (INTT) macro-group boundaries given by group indices

ISDP increment of ISD if ISD is found to be too small
during execution -

NTTP increment of NITT if NTTT is found to be too small
during execution

ISGT interrupt indicator (= 0: no interrupt;

= |: an interrupt with printing of an error message
has occurred)

comment: the determined macro~groups are as follows:

}. macro-group: [ABN(INT(2)+1), ABN(IN(1)}]
I-th macro-group: [ABN(INT(I+1)+1), ABN(INT(I)+1]
I=2,3,...,INTT-I

SUBR@UTINE MIXSGT (KT,MAT,DAT,NTT,NTER,NT,ET,ST,EA,EE,ISGT)

COMMON ST@FF, ISTRUK, ISPA, N@UT

Purpose: Calculation of the total macroscopic cross section
of a given mixture according to

KT
I (E) = één d; o, ((B)

where dI = density in nuclei per ccm times 10_24

of the I~th nucleus in the mixture and Ot,I =
total microscopic cross section of the I-th nucleus
in the mixture; KT see below. E stands for the joint
set of discrete energies for which for at least one

nucleus in the mixture a o, is found on KEDAK.



Arguments:

KT
MAT(KT)
DAT (KT)

EA,EE

NTT

N@UT

Results:

NT

ET(NT)

ST(NT)

NTP

ISGT
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number of different nuclei in the mixture
nuclel in the mixture
densities (DAT(I) = dI)

lower and upper boundary of the energy intervall
in which Et shall be calculated

estimated number of discrete qurgies of the
mixture in the intervall [EA,EE].

printed-output unit

number of discrete energies of the mixture in the
intervall E‘JA,EEﬂ

discrete energies in B:‘.A,EE]

total macroscopic cross sections of the mixture
corresponding to the ET(I)

increment of NTT if NTTT is found to be too small
during execution

interrupt indicator (see MAKR®)

SUBRQUTINE ADD(K,NTT,NTP,NT,ET,ST,NU,D,E,S,EV,SV,EW,SW,EA,EE)

Purpose:

Arguments:

K

EA,EA,NTT

NT

ET(NT)
ST(NT)

NU

(F|ET,ST) from P (F

Determination of P K,NU

K ,NU+1
(definition of PI J(FiET,ST) see below.)

index of the nucleus which shall be added to the
hitherto calculated mixture of the first K-1 nuclei

see MIXSGT

number of the hitherto determined discrete energies
of the mixture = number of ET(J) in PK NU(E/ET,ST)

hitherto determined discrete energies
hitherto determined total cross sections

index of the highest energy up to which the K-th
nucleus has been taken into account

ET,ST)
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D density of the K-th nucleus

E,EV energy points of the polygonial to be added

S,8V microscopic total cross sections at E and EV

EW ET(NU) before the last modification

SW ST(NU) before the last modification

Results:

NT number of discrete energies of the mixture up to E
ET(NT) discrete energies up to E

ST(NT) total macroscopic cross sections up to E

NU index of the highest energy up to which the K-th

nucleus has been taken into account

NTP see MIXSGT

Definition of P(E|ET,ST) and Py J(EIET,ST):
b

Be
P(E|ET,ST) = P(E|ET(1),ET(2),...,ET(NT); ST(1),ST(2),...,ST(NT))
0 if E < ET(1) or E > ET(NT)
= <4 ST(J) if E = ET(J)
. ST(J) = ST(JI=1) . -
ST(j-1) + ET(H = ETCIST) (E-ET(J-1))
N
if ET(J-1) < E < ET(J)
provided ET(1) < ET(2) < ... < ET(NT).
Be now
Iil ’
P_ _(E|ET,ST) = P (E|ET,ST)
1,J ko) KNI

+ P(E|ETI(I), ET (2), ... , BT (J);

STI(I), STI(Z), ooy STI(J))

where the ETI(K) are the discrete 6 _—energies of the I-th nucleus and

t
the STI(K) are the corresponding macroscopic cross sections.
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SUBR@UTINE TRAF@(IC,NE,ISM,S,XM,AL,A)

Purpose:

Arguments:

IC

NE

ISM
S(IC,NE)

A(IC)

AL

Results:

A(IC)

S(IC,NE)

Transformation of angular distributions for elastic
neutron scattering from the c.m.-system into the

laboratory system according to equ. (7.7)

number of uniformly spaced cosine meshpoints of
the angular distributions in the c.m.-system

number of angular distributions undergoing
transformation

maximum number of angular distributions

angular distributions in the c.m.-system
uniformly spaced cosine meshpoints of the angular
distributions in the c.m.-system with A(l) = -1,

A(IC) = 1

ALFA (see MAKR@)

cosine meshpoints in the laboratory system

angular distributions in the laboratory system

SUBRPUTINE INF@RM(ALFA,NEGR,ABN,R,IL,IM,INTT,INT,NST,NSTIS,IR,ISTT,

Purpose:

Arguments:

ALFA ,NEGR,ABN,
IL,IM,INTT,INT,

N@UT

R(NEGR-1)

NST(6),NSTIS

IR

ISTT

K,NTK,NTT,N@GUT)

Printing of additional information if ISEL < O

see MAKR@

group lethargy widths
see LECAL
macro-group index

number of energy meshpoints in the fine-mesh in
the IR-th macro-group



NTK

NTT
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number of discrete SGN-energies in the IR-th
macro-group

pointer for micro-weighting

number of discrete energies of the micro-weighting
spectrum in the IR-th macro-group if NTK % O

SUBRYUTINE PUNK (NGR,NEGR,ABN,NA,NE,NEN,ALFA,NK,NR,ISM,ISMP,ISN,E,R,ALLN)

Purpose:

Arguments:

NGR
NEGR
ABN (NEGR)
NA,NE

NEN

ALFA,ALLN

NK

NR

ISM

R{NGR)

Results:

ISN

E(ISN)

ISMP

Generation of the basic energy grid uniformly spaced

in lethargy

number of energy groups

number of energy group boundaries

group boundaries

first and last group in the considered macro-group

number of angular distributions in the considered
macro=group

see MAKR@

number of basic points in the outgroup scattering
region

maximum number of basic points in the ingroup scattering
region; is reduced if the whole group is ingroup sent.reg.

maximum number of basic points plus discrete SGNC-energies
per macro=group

group lethargy widths

calculated number of basic points in the macro-group
defined through NA,NE

calculated basic points in this macro-group

increment of ISM if ISM is too small
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SUBRPUTINE LOOKO (XMAT ,MASSE,C@M,x)

COMM@PN ST@FF, ISTRUK, ISPA, N@UT

Purpose:

Arguments:

ST@FF

Results:
XMAT

MASSE

caM

Remark:

Reading the atomic weight from KEDAK and relating it
to the neutron mass as mass unit, calculation of the
mass number and of the mean scattering cosine in the
laboratory system for isotropic scattering in the c.m.-

system

nucleus in KEDAK notation

atomic weight of the nucleus in ST@FF in neutron
mass units

mass number

2z
3-XMAT

LAPKO calls the Entry NDFLOC of the KEDAK routine NDF

SUBRPUTINE L@@KI (ISD,K,E,SGN,E@,EE,NT,ISGT)

COMMON ST@FF, ISTRUK, ISPA, N@UT

Purpose:

Arguments:

ST@FF

ISD

E@, EE

N@UT

Reading of SGN, MUEL and SGT from KFDAK

nucleus in KEDAK notation for which data shall be
read from KEDAK

maximum number of data which may be read with a single call

lower and upper boundary of the energy region for which
data shall be read

data-type pointer (NT = 1: SGN are read; NT = 2: MUEL
are read; NT = 3: SGT are read)

printed-output umit



Results:

K
E(K)
SGN (K)
ISGT

Remarks:

number of data (SGN, MUEL or SGT) in [E@, EE].
discrete energies at which data are given
data read from KEDAK (SGN, MUEL or SGT)
interrupt indicator (see MAKR®)

The conditions E(1) = E§ and E(K) = EE are met by
linear interpolation or constant extrapolation.
L@PPK1 calls the Entries NDFLPC and NDFNXT of the
KEDAK routine NDF.

SUBR@UTINE LPPK2(NEN,EA,ICPS,ICHSP,ISM,AR,SGNC)

C@MM@N ST@FF, ISTRUK, ISPA, N@UT

Purpose:

Arguments:

ST@FF
NEN

EA(NEN)

I1C@S
ISM

N@UT

Results:

1CPSP

AR(IC@S)

SGNC(IC®S,NEN)

Remarks:

Reading of SGNC from KEDAK

nucleus in KEDAK notation
number of discrete energiex at which SGNC are given

discrete energies for which SGNC shall be read (they
have been read before with L@@K3)

maximum number of SGNC cosine meshpoints
maximum number of discrete SGNC-energies

printed—-output unit

increment of ICPS if ICPS has found to be too small
during reading SGNC from KEDAK

SGNC cosine meshpoints from KEDAK
SGNC from KEDAK corresponding to the cosine mesh AR

and the energy mesh EA

The cosine mesh must be the same for all energies.

LPPK2 calls the entries NDFL@C and NDFNCT of the KEDAK

routine NDF.
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SUBR@PUTINE L@@PK3(NE,EA,I1S¢,NGR,ABN,ISM,ISMP,LST,NEGR,ISEL,ISGNC)

COMMPN ST@FF, ISTRUK, ISPA, N@UT

Purpose:

Arguments:

STPFF, ISM,N@UT

NGR,NEGR,ABN

Results:

ISEL

ISMP

NE

EA(NE)

LST (NGR)

159

ISGNC

Remark:

Reading from KEDAK the entire SGNC-energy mesh for

one nucleus

cee LOGK2

see MAKR@

pointer for additional output

estimated increment of ISM if there are more than
ISM angular distributions on KEDAK for the considered
nucleus

number of angular distributions on KEDAK for the nucleus
in question

SGNC-energy mesh on KEDAK for the considered nucleus

LST(I) = number of energies EA(N) with
ABN(I+1) < EA(N) < ABN(I)

see MAKR®

interrupt indicator (compare ISGT in MAKR{®)

L@PK3 calls the Entry NDFL@C of the KEDAK routine NDF

SUBR@UTINE LECAL(MASSE,XMAT,ALFA,IS®T,LEG,NLE ,NANF,NEND,NUEB,IL,INM,

Purpose:

Arguments:
MASSE

XMAT

ALFA

NEGR, ABN, IC#S ,AR,ISN,E,SGNC,NST ,NSTIS,ISM,ISD,NECU,
ITA,NF,GR, FEKOE ,FU,EW,A,H,V,W,F,FEK®)

Control of the calculation of the wl(E+g) according

to equations (7.8) and (7.10)

atomic mass number of the scattering nucleus

atomic weight of the scattering nucleus in neutron
mass units

((XMAT—1) / (XMAT+1)) 2



IS@T

LEG(6)
NLE

NANF ,NEND

NUEB

IL,IM

NEGR
ABN (NEGR)
1C@s

AR(IC@S)

ISM

E(ISN)

SGNC (IC@S , ISM)

NST(6)

NSTIS

ISM

ISD

NECU

ITA

NF
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anisotropy pointer

(18¢T=1: the considered macro-group is within the
energy region of anisotropic scattering in the
c.m.-system, IS@T = O otherwise)

sequence of calculated moments

upper Legendre index (input)

indices of the first and the last group in the macro-
group for which scattering matrices etc. shall be
calculated

scattering width

indices of the first and the last group for which
scattering matrices etc. shall be calculated

number of energy group boundaries

energy group boundaries

number of cosine meshpoints of the SGNC on KEDAK
cosine meshpoints of the SGNC on KEDAK

number of basic points plus discrete SGNC-energies in
the macro—-group to be calculated

basic points plus discrete SGNC-energies in the
macro~group to be calculated (coarse mesh)

angular distributions in the laboratory system

moment-dependent number of uniformly spaced cosine
meshpoints for u -integration when ISPT = 1

moment-independent number of uniformly spaced cosine
meshpoints for uo—integration when IS@T = O

maximum number of basic points and discrete SGNC-energies
per macro-group

ISM plus maximum number of discrete SGN-energies per
macro-group

maximum scattering width

pointer for the calculation of Legendre integrals by
means of LEGINT

(ITA = O: Legendre integrals are calculated,

ITA = 1: Legendre integrals have already been calculated)

unit on which the wZ(E+g) are stored temporarily



Auxiliary arrays:

FEK@E (NEGR), FU(IC@®S), EW(ISM), A(ISD), H(ISD), V(ISD),

GR(NEGR),
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W(ISD), F(ISD), FEK@(ISM,NECU)

Results:

wQ(E+g) on unit NF

SUBR@UTINE LEGP@L (NST,A,N,NSTIS)

CPMM@PN /INTEG/ X, F, D

Purpose:

Arguments:

NST

N

NSTIS

Results:
A(NST)

X(NST)

F(NST,N+1)

Calculation of pointwise Legendre polynomials

number of uniformly spaced cosine meshpoints

order up to which Legendre polynomials shall be
calculated

number of uniformly spaced cosine meshpoints if
ISPT = O (here: maximum length of A)

uniformly spaced cosine meshpoints
uniformly spaced cosine meshpoints (double precision)

Legendre polynomials pointwise

F(L,1) = P (A(I))

spacing of the A(I):
D = A(I) - A(I-1), I = 2, NST

SUBR@GUTINE LEGINT (N,NAK,XMAT,ITA)

C@MM@PN /INTEG/ H, GRAL, D

Purpose:

Calculation of Legendre integrals

2
(u, + r’ug -1 + A%
Bn(m) ZA ?du Pn(uo)

- ra——
-1 +A

n=0,l,...,5
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Arguments:

N upper Legendre index (is ignored; the B_(w) are always
determined for N = 0, 1, 2, 3, 4, 5)

NAK number of cosine meshpoints

XMAT atomic weight in neutron mass units

Results:

H{NAK) uniformly spaced cosine mesh-points, H(1) = -1,
H(NAK) = 1

D spacing of the H(I)

GRAL (6 ,NAK) GRAL(L,I) = Z'BL_I(H(I))

ITA pointer (ITA = | after calculation)

Remarks : For A =1, I < A < 30, A > 30 the above integral is

treated numerically in different ways.

FUNCTI¢N G(N, X, Y)

&N

G(N, X, Y) =
X - Y

is determined according to

X =X N N N
- DN 1 . DN 2 Y + DN 3 Y2 PO YN—I
X =-Y i 2 N-1
where
D=X~-Y

SUBR@QUTINE LEGIST(L,NST,IA,IB,NEGR,GR,E)

C@MM@PN /INTEG/ X, GRAL, D

Purpose: Calculation of partial Legendre coefficients when
scattering is isotropic in the c.m.-system according
to equ. (7.8)-multiplication with 2n is performed

in LECAL:
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| COR(D dﬁo
E(1) =5— [ du

A% GR(1+1) © du

using the previously in LEGINT determined integrals

X(I) dﬁo
GRAL(L,I) = 2 [ du_ ——P__ (n)
o L-1""o
-1 du
0
Arguments:
L Legendre degree plus |
NST number of uniformly spaced cosine meshpoints
X(NST) cosine mesh from LEGINT
D spacing of the X(I)
GRAL (6 ,NST) see above
NEGR length of array E
IA,IB boundary indices within which the E(I) shall be
determined
(GR(1),I=IA,IB) cosine integration boundaries
Results:
E (NEGR) (E(I), I=IA,IB-1) = partial Legendre coefficients (see above)
E(NEGR) = total Legendre coefficient
IB-1
= ) E(D
I=IA

SUBRGUTINE LEGANS (L,NST,F,IA,IB,NEGR,GR,E,P@LY,A)
COMM@N /INTEG/ X,PYL,D
Purpose: Calculation of partial Legendre coefficients when

scattering is anisotropic in the c.m.-system according
to equ. (7.10)-multiplication with 2m is performed

in LECAL:

GR}I) )

E(D) = L-1"0

du_ w(E,u_ ) P
GR(1+1) ° ©
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Arguments:

ﬁgfig:géNEGR’ see LEGIST

X(NST) cosine mesh from LEGP¢L

F(NST) pointwise angular distribution corresponding
with the X(I)

P@L (6 ,NST) Legendre polynomials pointwise from LEGP@L

corresponding with the X(I)

Auxiliary arrays:

PPLY{NST), A(NST)

Results:
E (NEGR) (E(1),I=IA,IB-1) = partial Legendre coefficients (s.above)
E(NEGR) = total Legendre coefficient
IB-1
= )  E(D)
I=IA

SUBRGUTINE GRUPIN(MASSE,XMAT,ALFA,C@M,IS@T,PM,LEG,NLE,NANF ,NEND,NUEB,IL,
IM,NGR,NEGR,ABN,ISN,EH,X,H F ,M,G,EN,NTT,FT,ST,MAZ ,KSPE,
KSPEK,ESP,SPEK,NSPEK,LSPEK,ISM,ISD,NECU,ISC@#,ISEC,NF,
E,EV,GR,WA,U,V,W,ISTT,RSP,ELSIG,NGT ,NGG,EG,SG, SGTAT)

Purpose: Preparing of weighted energy integration

Arguments:

MASSE ,XMAT, ALFA,
IS@T,LEG,NLE,NANF,

NEND,NUEB, IL, IM, see LECAL
NEGR,ABN,ISN, ISM,

ISD,NECU,NF

CPM mean scattering cosine when scattering is isotropic in
the c.m.=-system = 2/(3+XMAT)

PM fraction of MUEL in the corrected first moment (normally 1.)
NGR number of energy groups
EH(ISN) basic points plus discrete SGNC-energies in the macro-group

to be calculated

K number of SGN
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H(K) discrete SGN-energies

F(K) SGN corresponding with the H(I)
M number of MUEL

G(M) discrete MUEL-energies

EN(M) MUEL corresponding with the G(I)

NTT,ET(NTT),ST(NTT),
MAZ(2) ,KSPE,KSPEK,NSPEK, see subroutine SPRAL
LSPEK,ESP(KSPEK) , SPEK (KSPEK) ,

N .
TT,ET(NTT),ST (NTT) ,MZ(2), } | correspondingly

KS,NS,NP,NL,E,S

NGT pointer for the calculation of Y -weighted total group
cross sections (= I: calculation, = O: no calculation)

NGG number of given total cross section values in the
maero-group considered

EG(NGG) total cross section energy points

SG(NGG) total cross sections corresponding to EG

ISC@ dimension of WA (see below and FLUMMI)

ISEC dimension of U (see below and FLUMMI)

Auxiliary arrays:
E(ISD), EW(ISM), GR(NEGR), WA(ISC@®), U(ISEC), V(ISD), W(ISD)

Results:

ISTT number of energy meshpoints in the fine energy grid
consisting of the basic points (from PUNK), the discrete
SGNC-energies, the discrete SGN- and MUEL-energies

RSP (6,NGR) energy group integrals of the weighting spectra

RSP(L,N) = [dE by - (B
N

ELSIG(6 ,NUEB,NGR) elastic scattering transfer cross sections

ELSIG(L,I,N) = ogjfl
- {Idﬁ o (E) wL_l(E-ﬂLI)wL_l(E)/f\‘;dEwL_l(E)

where IT = N + I-1
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SGTYT (6 ,NGR) total group cross sections (if NGT = 1)

N
SGTOT (L,N) = op |,

= édE ot(E)wL_l(E)/£dE vy (B)

SUBR@UTINE IP@LIN(M,A,B,N,X,Y,HR)

Purpose: Linear interpolation

Arguments:

M number of given points

A(M),B(M) given points

N number of given new abszissae

X(N) given new abszissae where X(1) = A(1), X(N) = A(M)

Auxiliary array:

HR (M)

Results:

Y (N) new ordinates corresponding with the X(I)

SUBROUTINE SPRAL(KS,NS,MZ,E,S,NTT,ET,ST,L,IKK,EN,H,G,VAL,NP,NL NLE)

Purpose: Calculation of integrals
o(E)wl(E+h)
[dE H(E) ¥, (E), where H(E) = ¢ o (E)
& 1
Arguments:
KS pointer for macro-weighting
(= 0 :1/E-weighting, = |: welghting with a pointwise
spectrum)
NS number of energy points of the macro-weighting spectrum

if KS = 1; = O otherwise



MZ(2)

NP

NLE

NI.I

E(NS)

S(NL)

NTT

ET (NTT)

ST (NTT)

IKK

EN (IKK)

H(IKK)

Auxiliary array:

G(IKK)

Result:
VAL

Remarks:
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pointers for the weighting of the higher moments
(MZ(1) = O; same macro-weighting for all moments,
= |: gpecial macro-weighting for each moment:
MZ(2): same as MZ(!) but for micro-weighting

field dimension (= NS if KS = 1, = | otherwise)

order of the last Legendre-moment to calculated
(1 < NLE < 5)

field dimension (= NS if MZ(1) = 0, = NP(NLE+l) if
MZ(1) = 1)

macro-spectrum energy points overlapping group g if
KS = |, no meaning otherwise

macro—spectrum values corresponding to E if KS = 1,
no meaning otherwise

field dimension and pointer for micro-weighting (= 1i:
no micro-weighting, > 1: micro-weighting with NTT
energy points)

energy points for micro-weighting overlapping group g

total macroscopic cross sections for micro-weighting
corresponding to ET

Legendre—order for which cross sections shall be
calculated plus 1 (L = 2+1)

number of energy points in the fine energy grid

energy points in the fine energy grid for group g,
boundaries included

values of the function H in the fine energy grid (see
Purpose) corresponding to EN

]dE H(E) wQ(E), H see Purpose
g

! the energy grid for

In case of fine weighting with I/Zi”+
integration consists of the fine grid and the points at
which the Zt's are given. The behaviour of the cross
sections to be integrated, the macro-weighting spectrum
and the I/El+l—values is assumed to be linear bektween

adjoining points of this grid.
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FUNCTIGN PHI(E) = |/E

SUBR@UTINE MUK@N(ELSIG,ELT@T,NLE,NECU,NUEB,IL,IM,NGR,MASSE)

Purpose: Determination of UNN, S§N+II and ; NN from OgN»II

according to (7.1), (7.2) and (7.3):

NN NN+IT
Mo ] I
II>NN
NN-+1 NN~+1
5, I, op L™ L =0,1,... NLE,
~NN NN-I1
o= ] sy ”
II>NN
Arguments:
NLE Legendre degree up to which scattering matrices are
calculated
NUEB scattering width
IL,IM first and last calculated energy group
+—
ELSIG(6,NUEB,NGR) ELSIG(L,I,NN) = OEHTNN =1 (see GRUPINY
where NN = IL,...,IM
I=1,...,NUEB
L=1,2,...,NLE+1
Results:
+—
ELSIG(6,NUEB,NGR) ELSIG(L,I,NN) = sngNN =1 (see above)
NN
ELT@T(2,NGR) ELT@T(1,NN}) = o
-NN (see above)
ELT@T(2,NN) = u
where NN = IL,...,IM
I=1,...,NUEB,
L=1,2,...,NLE+1
Remark: Comparisons with cases which can be treated analytically
(atomic weight A > 1) whow that the matrixelements
SiﬁTNN+I-l are calculated here with a maximum absolute

error
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AS = 4e107%

Thus quantities smaller than ]O-5 in absolut value

are ignored and set equal to zero (except for hydrogen)

SUBR@GUTINE PRINT(ELSIG,ELT@T,NLA,NLE,NECU,NUEB,ISEL,NGR,KSPEK,MAZ ,NTK,
L KIM,NGT,SGT@PT ,RSP,MASSE,NGS)

COMMPN ST@FF, ISTRUK, ISPA, N@UT, KPR, NEND, NANF

Purpose: Printing and reserving of final results
Arguments:
ELSIG,ELT@T see MUK@N results

NGT,RSP, SGT@T, see GRUPIN

EEE,NECU,NUEB, } see MUKON

MAZ  NTK,KIM see FLUMMI

KSPEK corresponds to KSPE in GRUPIN

NLA first Legendre moment to be calculated

(NLA = O always)

NANF ,NEND indices of the first and last group for which
scattering matrices have been calculated

ST@FF nucleus for which scattering matrices have been
calculated

ISEL pointer for additional output

N@GUT printed-output unit

KPR unit on which all MIGR@S-results are stored

MASSE mass number of the nucleus in ST@FF

NGS index of the first group in which has been put
SGN = SGT = 1 (only for heavy materials in case of

JISEL/ = 1 {(input))
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The Calculation of the interval cross sections and the zero'th and hipher

moments of the normalized elastic transfer elements for the REMO-correction.

Module 9.

Basic formulae and notations

a) The fine interval system for the REMO-Correction /1/.
The I-th group of the basic broad group system is divided into NFG(I)
fine-groups, equidistant in lethargy. Any of these fine groups is

divided into NFI(I) fine intervals, equidistant in energy. The fine

interval width is denoted by AE.
b) The fine-interval averaged cross—sections are defined by:

[ dE o(E)F(E)
Coy = AE (8.1)

| dEF(E)
AE

The REMO correction procedure requires the total o, and the elastic

scattering cross—sections Oq and the averaged cosine which is defined by

[ dE u_(E) o (E)F(E)

AE
<ue> = (8.2)

[ dE o _(E)F(E)
AE

¢) The elastic scattering transfer probability matrix-elements are defined

by
[ dE o (E) w, (E+n)F(E)
AE ©
<2P@ﬂq> = (8.3)
L | dE o _(E) n_(E+n)F(E)
n AE
where
2
( , (A+1) 1 ?n
L E+n) = . — dE'" y(u ) P (%) (8.4)
4 E max(aE,En+]) ¢ .

 where Pk(t) are the Legendre polynomials.
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A is the mass of the scatterer, and

A-1.2
A+l) ¢

a = (

The scattering angle in the center-of-mass system

2
= - o _E!

and that in the laboratory system,

Y(uc) = the angular distribution of the elastic scattering in the center

of mass system. It should be normalized i.e.

(y(uc) z 1, for isotropic case)

It is practical to transform the integral (8.4) into

u
1
n(Em) = ] du_ y (u) P(t(u)), (8.5)
n
n+l
where
/ 24 ! A-1
t(u) = 0.5Y 1=-(1=-u ) {A+1 - } (8.6)
¢ ¢ a+1)?2 1-(1-u ) -2A
(A+l)2
or after some calculations
b+
c A

t(p) = (8.6-b)

l + EATS + {
A2 A
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Let the energy E fall into the group g. The neutron transfer may occur

into the groups g, g+l, ... g+k, where Ek >a E > E As there is an

k+1°
unambiguous relation between the scattering angle He and energy loss, a

division of the angle interval - | < p_ < | corresponds to the acceptor

c
groups, i.e.

k+l

Thus the neutrons scattered with angle 1 > u > M remain in the group g,

and those with the angle u, > u > u will fall into the group g+j.

3 i+l

According to our experience, the calculation and the physical interpretation
are the simplest when the integration is performed over the center—~of-mass

scattering angle.

Method of calculation

According to the formulae (8.1), (8.2), (8.3) and (B8.5) the main task is

to perform numerical integrations.

For (8.1) and (8.2) a simple trapezoidal rule is used. The meshpoints for
the integration are derived from the KEDAK-data. All different energy points
of the datatypes SGT, SGR and MUEL and the intervalboundaries are taken.

The functional values are obtained by linear interpolation in the energy.
For the integral (8.3) and (8.5) the Romberg integration method (see

app. 111 in /2/) is used. The alternating sign of the Legendre poly-

nomial Pl and the "ill-behaviour" of the-y(uc) at some energy valuesg

require special consideration which are described in app. IV. of /2/.

Before the integral (8.3) is performed, the fine interval AE is to be

divided into subintervals with the following mesh-points:

i All energy points for which elastic Scattering cross-sections are

given in the nuclear data file should be a mesh point.

ii If an energy value Ek/u falls into the fine interval, this also
should be a mesh point. The Romberg integration procedure is

performed for each subinterval.



.3

~ 8.4 -

The removal of possible inconsistencies between the average cosine calcu-~

lated from the angular distribution and the average cosine available on KEDAK

There may two types of the above inconsistency exist:

a) The angular distributions of the scattered neutrons for the energy
range in question are not given, but the retrieved average cosine
Mret is different from 2/3A. In this case a linear anisotropy is
assumed i.e. the following center of mass angular distribution is

used

o ——

Mot ° U (8.7)

2
Yy =1+ ( ‘jiA)

3
. TV
Formula (8.7) is always used
for the calculations.

b) The nuclear data file gives center of mass angular distributions for
the energy range in question, but the calculated average cosine
differs from the retrieved one. This difference can be attributed to
the uncertainties in the evaluated angular distribution as well as
to the uncertainties in their interpolation. Consequently there exist
only ad hoc methods for the removal of this inconsistency. We have

applied the following simple treatment.

Let the Legendre expansion of the scattering probability in the labor

system be.

2Ly LR (), b =1,b , =n (8.8)
o 2 [

ws(U) = s,k

fl ~18
3]

2

uang is the labor average cosine calculated from the given mass angular

distribution. The above scattering probability is corrected with the

retrieved average cosine i.e.

- 3 PN
w (W) =w (0) + 3 (uret - ang) P, () (8.9)
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and the correction to a transfer matrix element is

3 - - un
A m, (E>n) ='-2-(uret - uang) uI du P, () P (8.10)

n+l

where (un, u )} is the angle interval in the laboratory system be-

n+l
longing to the scattering from E into the group N.

Formula (8.10) 1is always used for the calculations.

Strategy of the extrapolation

It may occur that for a cross-section or angular distribution the energy
interval given on the KEDAK library does not cover the whole energy range

of the group system. In this case a message is printed out and the functional
values are taken equal to the corresponding boundary value (horizontal

extrapolation).

Description of the routines

In this chapter a brief description of the purpose and the argumentlists
of the programmes of module 9 of MIGROS-3 will be given. The meaning of
each variable of the argumentlists is explained once: the first time

they occur.

Module 9 only has one working array (WPRK, IWPRK) for storing the results
and other variables dynamically. The contents of this array is described
in Table VIII.All the results are transfered within the system with the

help of (W@RK, IWPRK)

Name Purpose
REM@ main control program
REMP Control program for groupwise calculation

*) (F) means FUNCTI@N, otherwise SUBRPUTINE
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Name Purpose

KEDDAT

DATNUM Data retrieval from the KEDAK Library

KEDLEC

NIVNUM

AUSGL Correction of a groupwise energy mesh

MASSIN Initialisation of mass dependent quantities

ENERG Calculation of groupwise energy intervals

@RDN Sorting the members of an array in increasing order

SEARCH Organisation of the output of scalar group constants

SUCHM Organisation of the output of transfer matrices

SINT Calculation of scalar group constants

FXINT Integration by trapezoidal rule

ISOFAL Organisation of the groupwise calculation of
elastic transfer probabilities

WAHRS Organisation of the subdivision of an energy
interval according to the principle in chapter 8.2

LMI Calculation of the transferprobabilities

ANINT(F) Calculation of the integral (8.5)

AMESH Subdivision of an angle interval

IRDMES Initialisation of the polynomial roots

INTEN Interpolation of angular distributions

AKQR Calculation of the average cosine correction
for (8.9)

BCM(F) Cosine of scattering angle in centre of mass system

PTL(F) Calculation of Legendre polynomials

WINK(F) Calculation of Y(u)os

IPOL Interpclation of angular distributions of
elastically scattered neutrons

HIDR Calculation of integral (8.5) for the hydrogen case

LININT array-wise linear interpolation

FIPOL(F) point-wise linear interpélation

N@GRM Normalisation of angular distribution

SM@RN

Normalisation of transfer probabilities
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Name Purpose

ZWIN Determination of the boundaries of an energy range
ICSOP(F) Determination of the groupnumber of an energy point
IWQ (F) Getting integer from an array

IWIN Storing integer in an array

EGRENZ Dummy routine
ANG Calculation of formula (8.6-b)

+ Module 9 is entered at the SUBROUTINE REMO (NG,ABN,NSP,F,E,ERR,NLA,NLE,
NGRE ,NFG,NFI ,NJM,NUJM,ISEL, IWORK,WORK,L)

with

NG
ABN(I),I=1, NG
NSP

F(I),I=1, NSP
E(I),I=1, NSP
ERR

NLA ,NLE

NGRE
NFG(I),I=1,NGRE
NFI(I),I=1,NGRE
NIM

NUJHM

ISEL

The number of energy boundaries

The energy group boundaries /eV/

The number of energy points for the neutron spectrum
The neutron spectrum

Energy points for the neutron spectrum

The error limit for the Romberg integration

The first and the last moment to be calculated

The number of groups to be calculated

The number of finegroups

The number of fine-intervals per fine-group

The maximum number of mesh points for angle
integration is 2=xxNJIM+]

The maximum number of mesh points for energy
integration is 2xxNUJM+I

= |: The formula (8.3) will be computed

0: The fomula to be obtained from (8.3), when
OS(E) = |, will be computed

IWORK(I), WORK(I)I=1,L Work-array. IWPRK and WPRK must be the same array

in the calling program

The length of the work-array
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The routine REMO performs the following tasks:
- to determine and to store the controlinformation of TABLE VIII in the
array WORK. For this purpose the KEDDAT entries NIVNUM and DATNUM and

the routine MASSIN are called.

- to retrieve the angular distributions in the energy range to be cal-

culated from the KEDAK library with the KEDDAT entry KEDLEC.

- to determine the needed length and compare with the available length

of the array W¢RK.

- to call the subroutine REMP for the groupwise calculations.

SUBROUTINE REMP (ABN, IGR,NFI,FLUX,EFLUX,W@RK, IWPK,IS)

ABN and NFI are defined in REM{.

IGR is identical with NFG

FLUX is identical with F in REM@

EFLUX is identical with E

1S is the lowest energy group for which angular

distributions are available

In REMP the calculations are organised groupwise. The following tasks are

carried out:
- to establish the energy group- and intervalstructure with the routine ENERG

- to retrieve the nuclear data from the nuclear library KEDAK for the

data types SGT, SGN and MUEL with the routine KEDDAT.

- to determine the final energy meshpoints for the calculations from the
available data for SGT, SGN and MUEL. All different energy points and

the groupboundaries are taken. These points are sorted by the routine

@RDN1 .
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- to interpolate the datatypes SGT, SGN and MUEL for the final energy

array with the routine LININT.

=~ to calculate the group averaged quantities of formula (8.1) and (8.2)

with the routine SINT
- to call the organisation program for the transfer matrices ISOFAL
- to call the output organisation routines SEARCH and SUCHM

The retrieval of the data from the KEDAK library is organised by the
routine KEDDAT with the special entries DATNUM, NIVNUM and KEDLEC

SUBRGUTINE KEDDAT (NAMIZ,NAMTYP,NW,NW1,FNW,NDAT,FA,FF,EP,x,x,%)

NAMIZ /8-bytes/ name of the material
NAMTYP /8~bytes/ data type name

NW if there is a further name the sequential number of
the required namecombination, otherwise without
meaning.

NW1 if there is a further name then the number of
retrieved name combination, otherwise without
meaning.

FNW if there is a further name then its value, otherwise
without meaning.

NDAT the number of retrieved data pairs.
FA(I),I= 1 ,NDAT argument values
FF(1),I=1,NDAT function values

EP,EM upper and lower energy boundary [ev/, for which the
cross—section values are to be retrieved.

ENTRY DATNUM (NAMIZ NAMTYP,NDAT,NW,EP,EM,x,%,%)

This entry is used when only NDAT is to be determined.

ENTRY KEDLEC (NAMIZ NAMIYP,NW1,EA,IAE,EPW,EMW,FA,FF,FAW,FFW,EP EM,x,%,x)
This entry is used to retrieve angular distributions in the energy

interval /EPW, EMW/ [eV].

In this case EP, EM are not energy but cosine of the scattering angle.
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EA(I),I=1,NW1 the energy points

IEA(L),I=1,NW1 the number of angle points per angular distribution
FAW(I),I=1,NW1xNDAT the angle points of angular distributions
FFW(1),I=1,NW1xNDAT the angular distributions (in one field,ome by one)

ENTRY NIVNUM (NAMIZ,NAMTYP ,NW1,EPW,EMW,EFR,%,x%,%)
EFR is the energy for the first angular distribution. This entry is

used for the determination of NW1 and EFR.

The dataretrieval from the KEDAK library is performed with the standard
retrieval package NDF. If no KEDAK data is available for a material or

a data type the RETURN | statement is carried out.

In the present version RETURN 2 and RETURN 3 are defined in the argument-

lists, but are not used in the program.

Further the subroutine AUSGL is called by KEDDAT in order to correct the

retrieved energy meshpoints.

SUBRPUTINE AUSGL(NDAT,EM,EP,FA,FF)

The arguments are explained in KEDDAT.

The input of AUSGL are NDAT datapoints with argument values FA and function

values FF and the following properties:

FA(1) < EM

FA(NDAT) > EP

In AUSGL

FA(1) = EM
FA(NDAT) = EP

with corresponding interppolation of FF is carried out. In the case that

FA(2) - FA(l) 6

A
(@]
-

the point FA(2)
FA(1)
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and

6 .
< 10 7, the point FA(NDAT-1)

1 FA(NDAT) - FA(NDAT—]ﬂ

l FA(NDAT)

are omitted to avoid difficulties during the RPMBERG integration.

SUBR@GUTINE MASSIN(W@RK,ABN)

WORK and ABN are defined in REM@.
The routine MASSIN gets the mass of the desired material from KEDAK and
calculates often used mass dependent quantities and stores them into the

array WORK (see TABLE VIII).

Moreover in MASSIN a transformation of the roots of the Legendre polynomials
is performed and the results are transferred to the subroutine AMESH

with the help of the entry IRDMES.

SUBRGUTINE ENERG(NFG,NFI,EM,EP,E)

NFG and NFI are defined in REM@
EM and EP are defined in KEDDAT
E REAL=%8 array with results

ENERG is the centralized subroutine for the groupwise calculation of the

group— and interval boundaries. The result has double precision,
SUBRPUTINE @RDNI (KMAX,FELD)

KMAX number of values to be sorted

FELD (KMAX) array with input values

The routine @$RDN! sorts the first KMAX members of the array FELD in in-

creasing order

SUBRGUTINE SEARCH (NFG,NFI,WORK, IWPRK,FLUX,EFLUX,ENERG)

NFG,NFI,W@RK , IWGRK are defined in REM{@
FLUX is identical with F .

in REM@
EFLUX is identical with E

ENERG REAL#® array with group~ and intervaiboundaries



- 8.12 -

In the routine SEARCH the ocutput of the scalar groupconstants <ot>, <ds>

and <ug> is organized and performed groupwise.
SUBRPUTINE SUCHM(NFG,NFI,IW@RK ,WPRK ,MPM,ABN)

NFG ,NFI,W@RK,IWPRK and ABN are defined in REM@

M@M Moment of the Legendre Polynomials, used for the
storing formats.

The routine SUCHM organizes the output of the transfer probability matrices.

SUBRQUTINE SINT (NG,NI,FLUX,EFLUX,WSRK,N,N4 ,ENERG)

NG is identical with NFG

NI is identical with NFI in REM@

FLUX is identical with F

EFLUX is identical with E

WORK is defined in REM@

ENERG is defined in SEARCH

N4 Index of WPRK of the actual energy mesh

/N/ Index of WPRK of the functional values to be integrated
by the trapezoidal rule.
if N> 0 Formula (8.1) is calculated

N<O Formula (8.2) is calculated

FUNCTI@N FXINT(EP,EM,SGN,ES,FLUX,EFLUX,NSP ,NDAT)

EP Upper integration boundary
EM lower integration boundary
SGN(I) functional values of the integration
ES(L) energy mesh points of the integration
FLUX is identical with F .
L . in REM@
EFLUX is identical with E
NSP is defined in REM@

NDAT total number of datapoints in ES,SGN
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The function FXINT calculates the integral

EP
| dE o(E) F(E)
EM

by the trapezoidal rule.

SUBR@UTINE IS@FAL(ABN,IGR2,NFII,FLUX,EFLUX,W#RK,ENERG)

ABN and W@RK are defined in REM@

IGR2 is identical with NFG(I)

NFII is identical with NFI(I) in REM
FLUX is identical with F

EFLUX is identical with E

ENERG is defined in SEARCH

The routine IS@FAL organises the calculation of the transfer probability

matrices.

SUBRGUTINE WAHRS (EP,EM,IMAX,PI,ABN,NMI,NUJM,FLUX,EFLUX,TE ,WPRK,EZ)

ABN, NUJM,W@RK are defined in REM@
EP,EM are defined in KEDDAT
FLUX is identical with F .
in REM@
EFLUX is identical with E
IMAX maximum group change + 1
NMI  NLE+] (NLE defined in REM@)

auxiliary arrays

PI(NMI,IMAX)
TE (NM1 , IMAX , NUJM

EZ array with energy meshpoints
The routine WAHRS subdivides the energy interval (EM,EP) for the calcu-

lation of the integral (8.3) by the R@PMBERG method.

Partial results are calculated and stored.
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+ SUBRQUTINE LMI(EP,EM,E!,E2,SG!,SG2,AMUI,AMU2,IMAX ,ABN,TE ,NMI,NUJ,NUJM,
FLUX,EFLUX,WPRK, PER, IMAM,PL)

ABN,NUJ,NUJM,WORK are defined in REM¢@

FLUX is identical with F ‘} in REMG

EFLUX is identical with E

TE ,NM1 are defined in WAHRS

EP upper energy boundary'} E2<EM<EP<E |

EM lower energy boundary

El upper meshpoint with

SGl elastic scattering cross section at anergy El

AMUI average cosine at energy El

E2

SG2 as above for the lower meshpoint

AMU2

IMAX the maximum group change by a scattering in the
interval (EM,EP)

IMAM is identical with IMAX in WAHRS

PER (NM1 , IMAM)

} auxiliary arrays
PL(NM1,IMAM) REAL%8

The routine LMI calculates transfer probabilities from the energy interval

(EM,EP) .
+ DPUBLE PRECISION FUNCTI@¢N ANINT(BU,BL,K,SG,XL,AZ,IC@S,WPRK,T,NIM)

The function ANINT calculates the integral (8.5) by the RPMBERG method.

BU corresponds with Mo

§t 111
BL un+l
K it (3} x'

11 (2]
XL{(I) He
SG(1) " "y
1CPS number of meshpoints of XL and SG

. . - _ 2 Part of formula

AZ 18 calculated in LMI (uret 3A) (l_SA Y (8.7
W@RK, NJM are defined in REM@

T (NJIM) auxiliary array
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+ SUBRPUTINE AMESH(B!,B2,Z,J2,NX,NL)

B .. . . B .
is identical with BU in ANINT

B2 is identical with BL

Z array with the zeros of Legendre polynomials

J2 starting index of the zeros of the NL Legendre
polynomial

NX starting index for the zeros of the (NL+l) Legendre
polynomial

NL moment of the Legendre polynomial

The subroutine AMESH prepares the division of the angle interval (B1,B2)
according to the roots of Legendre polynomial of the order NL. The entry
IRDMES (AC) initialises the array AC with preprocessed data from the roots
of the first five Legendre polynomials. These initialisation takes place

in the routine MASSIN.

+ SUBR@UTINE INTEN(E,SG,SGNC,EA,IC@S)

E Energy for which the angular distribution is to be
interpolated

SG array with results

SGNC (IC@S,1) angular distributions

EA energy mesh points of the distributions

1C@S number of angles

The routine INTEN performs a linear interpolation of the angular distributions

at the energy E.
+ FUNCTI@N AK@R(BI!,BL,K,AM)

The function AK@R calculates analytically the integral of formula (8.10).

u
AKBR =3 [°  du B, (w) P ()
u

n+l
Bl corresponds with Mo
it 13
BL Mn+l
K it 1t 2

AM is the mass of the scatterer.
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+ FUNCTI@N BCM(EI,EO,W@RK)

EI the energy of the neutron before scattering

EO the energy of the neutron after scattering
WORK is defined in REM@

BCM gives the cosine of the scattering angle in the

center of mass system

+ DPUBLE PRECISI@N FUNCTI@N PTL(N,XX)

N Order of the Legendre polynomial
XX REAL=*8 Argument of the Legendre polynomial
PTL REAL#8 Value of the Legendre polynomial

+ FUNCTI@N WINK(XL,SG,KJ,IC@S,AZ,AM)

XL,SG,IC@S,AZ are defined in ANINT

KJ control number for the anisotropy
identical with IW@RK(23) see TABLE VIII

KJ = O no angular distributions on KEDAK in
the actual energy group

KJ #0 angular distributions from KEDAK
AM is identical with u
WINK y(u) of formula (8.5)

+ SUBRAUTINE IPQL(M,A,B,X,Y,T)

M number of datapoints

A(M) array with angles

B (M) array with functional values

X angle for which the interpolation is to be domne
Y result of the interpolation

T(M) auxiliary array

The routine IPPL is a slightly modified version of the SUBR@UTINE IPCLIN
by H. Wiese in chapter 7 of /2/. IPPL performs the pointwise interpolation

of angular distributions of elastically scattered neutrons.
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+ SUBROUTINE HIDR(BU,BL,K,A,+)
BU,BL,K are defined in ANINT
A result of the integral (8.5) for the material hydrogen
Only a RETURN | is performed in the program.

The integral (8.5) is calculated analytically in the case of hydrogen.

+ SUBR@UTINE LININT(N,XI,Y1,M,X2,Y2)

N number of datapoints N
X1(N) arguments
YI(N) functional values .
r input
M number of datapoints
X2 (M) arguments P
Y2 (M) functional values — output

Starting from the input N,X1,Yl for the M arguments of array X2
the functional values are calculated by linear interpolation and stored
into the array Y2.

+ FUNCTI@N FIPPL (XA,XB,XC,YA,YC)

YA (XC-CB) + YB(XB-XA)

FIPQL =
(XC-XA)

FIP¢L is the centralized function for pointwise linear interpolation.

+ SUBRGUTINE N@RM(J2,J1,SC,WPRK)

WORK is defined in REM@

SC array with angular distributions

J2 first angular distribution to be normalized
Ji last angular distribution to be normalized

The routine N@RM normalizes amgular distributions in the array SC.

If the normalisation integral cannot be calculated with the desired accuracy

and the allowed number of points, the control number for anisotropy KJ=IW@RK (23)
is set equal two. In this case in ANINT the angle meshpoints from KEDAK in-

stead from AMESH are taken.
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+ SUBR@UTINE SM@RN(PI,N,IM,WPRK)

WORK is defined in REM@

PI(N,IM) array with transfer matrix elements, when SM@RN is
entered.

N NLE+! (NLE defined in REM@®)

M maximum group change + |

In the routine SM@RN the calculated transfer matrices are normalized in

order to get the transfer probabilities.

+ SUBRGUTINE ZWIN(KL,EP,EM,ES,J2,J1)

EP “ upper energy

EM lower energy

KL number of energy meshpoints

ES(KL) array with energy meshpoints

J2 largest index of the array ES fulfilling

the condition ES{(J2) < EM

J1 smallest index of the array ES fulfilling
the condition ES(J1) > EP

+ FUNCTI@N ICS@P(E,ABN)

ABN is defined in REM{
E energy point
ICSQP groupnumber of the system ABN for the energy E

+ FUNCTI¢N IW@(L,IWPRK)

IW@RK is defined in REM@
L index
IWg TWORK (L)

+ SUBR@UTINE IWIN(L,N, IW@RK)

IWPRK is defined in REM@
L index
N number

The routine IWIN performs the statement IWPRK(L) = N.



- 8.19 -

+ SUBR@UTINE EGRENZ(E,ABN,IK,IV,WPRK)
This subroutine was intended for the inelastic scattering case. In the
module 9 for the REM@ correction EGRENZ is a dummy routine.

+ DPUBLE PRECISI@N FUNCTI@PN ANG(XX,GAM)
XX Corresponds with He

GAM Corresponds with %—
ANG the result of equation (8.6-b)
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TABLE VIII

Control information in the array (W@RK,IW@RK)

Word Content Comment
] Address of EA/!1/ Energy meshpoints for angular distribution
2 Address of XL/1/ Angle mesh points
3 Address of SGNC/1/ Angular distributions
4 I The number of the actual calculated group
5 Address of SGN/1/ Elastic scattering or total cross-section
6 Address of AMU/1/ Retrieved average cosine
7 Address of ES/1/ Energy mesh points for cross-sections
8 ISEL See input description
9 Address of SG/1/ Auxiliary array defined in ANINT
10 Address of TE/1/ Auxiliary array defined in WAHRS
11 Address of PER/1/ Auxiliary array defined in LMI
12 Address of SP/1/ Array for the storage of results
13 Address of BUF/1/ Buffer-array for output
14 NG See input description
15 NSP " " "
16 NLA " " "
17 NLE " " "
18 IMAX Maximum group change+!
19 NJM See input description
20 NUJM ! " "
21 1C0S Number of angle mesh points
22 Address of the actual first free word of SP
23 KJ Control number of the anisotropy (see
routine WINK)
24 NJ 2%%NJ+1 number of mesh points to be required
for angular integration
25 NDAT Number of cross section points
26 NIV Number of energy points for angular
distribution
27 ERR Error for RPMBERG integration procedure
28 A

29 ((A+1)/(A-1))2
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Word Content Comment
30 arD?/2A
31 log ((%;%)2)
32 Q =-0.1
33 Address of T/1/ REAL#8 Auxiliary array defined in ANINT
34 Address of PL/1/ REAL#8 Auxiliary array defined in LMI
35 Address of E/1/ REAL%8 array with groupwise energy
boundaries defined in ENERG
36 NMAX The maximum number of datapoints of

one of the datatypes SGT,SGN or MUEL
within an energy group
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The calculation of average group cross sections for infinite dilution

and of energy resonance self-shielding factors from energy pointwise

data. Module 3 (FSTRUK)."

Introduction

The calculation of the group constants defined in the following has
originally done by a module written by B. Krieg and described in /1/. The
results of this module showed in general good agreement with results obtained
from other sources. But in some cases discrepancies (about 10 7)

occurred.The reason for this effect was a not sufficient dense storage

of the energy points of the cross sections on the used library.

By this presupposition of a sufficient dense energy grid, it was possible,
that the structure of a pointwise given weighting function has been over-
looked by the program, or that by using the trapezoidal rule, the numerical

value of an integral has been calculated with unsufficient accuracy.

Number and largeness of the discrepancies increased, when due to limited
storage the use of a common energy grid on KEDAK (/2/ and /3/) for all cross
sections types of the form Q = F(E), could not longer be hold. Because the
program has relied upon this assumption, only the energy points of a specified
cross section type have been used as integration base. This can induce big
errors, if another cross section type, which is participating in the function
to be integrated, has - within the integration range — a different energy

grid with great fluctuations of the cross section values.

Due to the reasons given in the preceding we have decided to revise this
module 3. Attempts in this direction showed, that it would be more
effective to reprogram this module and by doing this also to use new methods

in solving the problems.

+)

This chapter has been written completely new, because the program, des-—
cribed by this chapter, has also been rewritten. Compared with the old
program the program described here is using other methods in solving
the problem. Yet the formulaes defining the physical quantities, are

identical to those given by B. Krieg, H. Huschke in /1/.
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In the following, first the physical quantities to be calculated are

defined. Afterwards a description of the program is given.

9.2 Definition of the quantities calculated by the program

Starting with pointwise data the program FSTRUK calculates energetic self
shielding factors and average group cross sections for infinite dilution.

Flux and current weighting is used.

For simplification of the formulaes the following definitions are used.

If E2 and Eh are two energy group boundaries with EQ < Eh’ then we define

< y(E) > Eﬁ y(E)dE (1

£x] S 71
j=n

We also define

x = type of neutron reaction (n,Xx)
g = number of the energy group (2)
o, = background cross section

All these definitions are related to a specified isotope. But for simpli-

fication we have neglected the corresponding index.

Flux weighted resonance self shielding factor are calculated for

)

+
capture (reaction (n,c) = total absorption-fission, type name FC
for fissionable resp. FA for non fissionable materials),
elastic scattering (reaction (n,e), type name FN)

and

fission (reaction (n,f), type name FF):

+)

These type names FC, FA, FN,... are used in the print output of the program

and in the general parts of this report.



o g(oo)
fx’g(co) = (3)
%,g(%7 )
with
<< oX(E)-F(E) >>
o (E)+o
o, (o) = ‘ ° (4)

X,8 o F(E)
OC(E)+GO

F(E) means the weighting function, ot(E) the total microscopic cross

section and cx(E) - according to the desired self shielding factor -

the microscopic capture cross section . (resp. ca), the microscopic elastic
scattering cross section G,s OF the microscopic fission cross section Og-

If the term o in the formulaes (3) and (4) is replaced by oe(E)-;e(E),

then the flux weighted self shielding factor FNO1Y) is produced with

{oeﬂe} (co) )
(0 ) = (5)

£
l,ocoe,g o© -
{ou,t (6 =)

o, (E)u_(E)F(E)
ot(E) *a,
F(E)

o (B) + 5;—

with

(6)

fou} (o)

+)

See footnote on page 9.5



_904—'

ue(E) means the average cosine for elastic scattering.

The terms in the denominator in formulaes (3) and (5) are the
group cross sections for infinite dilution. For o, toward infinity

in the formulaes (4) and (6) - with respect to formulae (1) - we get

- <o (E)+F(E)>

lim o (0 )y =0 = (7

g »® X,8 o X8 <F(E)>

o
and
- +)
, _ i} <0, (E)i_(E)+F(E)>

czii {oeue}g(oo) = {oeue}g = Py (8)

Replacing x in formulae (7) by ¢, e or f we get the following quantities:

x = ¢ (capture) SIGHMA A for non fissionable materials
SIGMA C for fissionable materials

%X = e (elastic scattering) SIGMA N

x = f (fission) SIGMA F

The denomination of the quantity calculated in formulae (8) is SIGMA NOI.

All self shielding factors defined until now have been flux weighted. For

the elastic scattering and the total reactions additionally the following

current weighted quantities are calculated:

+)
o (o )
£ () = 1t o (9)
I t,g o
lct,g(oo+m)
and +)
{oul (o)
_ 1""e e'g 0
lfe,g(oo) B (10)

+)

See footnote on page 9.5
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The terms ,0 (00) and l{oe;e}(oo) are defined by the following expressions:

o (E) * F(E)
(6, (B) +a)?
o (¢ ) =
I"t,g o F(E)
(0, (E) +0.)°

and 0 (B) 1 (E) * F(E)
. (0 (B) +0.)?

l{oe“e}g (6 ) = .
(o, (E) +0.)*

I

(i

(12)

The quantity defined in formulae (9) will be found in the program output
headed with FTl, whereas the quantity defined in formulae (10) will be
found under the heading FNl. Doing the limit for 9, toward infinity in
the formulaes (11) respectively (12) we get expressions similar to those

in formulaes (7) and (8).

<Gt(E) « F(E)>

o = lim 0 (o) = (13)
l t’g g —+® ‘ t’g o <F(E)>
o
and +)
<g (E)*u (E)*F(E)>

by o= i 0} o= — = (14)
{c u} = lim l{0 u } o=
1""e"e’g G s e"e' g <F(E)>

)

+)

The quantities in formulaes (5) and (8) respectively (10) and (l4) are
used, together with other quantities, to determine the transport cross
section. For consistent transport and diffusion calculations the current
weighting (see formulaes 10 and 14) should be used. But remember that for
average cross sections for infinite dilution there is no difference bet-
ween flux or current weighting.

The quantities in formulaes (9) and (13) are used to calculate the total
current weighted cross section.
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This current weighted average group cross sections for infinite dilution

are named in the program with SIGMA TI (‘c: g) respectively SIGMA NI

3

(]{oe;e}Z). If we compare formulae (13) with formulae (7), and formulae (14)
with formulae (8), we see, that there is no difference for the average
cross sections for infinite dilution between flux and current weighting.

Therefore the following statement is valid:

SIGMA NI = {on )} ={ou } = SIGMA NOI (15)
I "eeg e e g

Numerical calculation of the integrals

A central task of FSTRUK is to calculate the integral defined in formulae (1).
Therefore we will describe in this section, how we have solved the problem

to determine the numerical value of

Eh
[7 y(E)dE (16)

e

One can see in the preceding section 9.2 that y(E) is normally composed
out of several functions. For example y(E) may be oe(E)-ﬁe(E)~F(E) or

Ot(E)'F(E)
(ot(E;:;;;7 or simply F(E). The cross sections (o (E), ot(E),...) are

given pointwise (see KEDAK /2/ and /3/), whereas F(E) may be given as

an analytical expression or also pointwise. The cross sections can -
according to KEDAK conventions - predicted by linear interpolation between two
adjacent energy values. We assume that this is also the case for the

pointwise given weighting function.
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1f we take a specific cross sections (or the pointwise weighting function),
then it follows that this quantity can be represented in the

interval Eys E by a set of stra{ght line—equations y = ai-E+b.l with

a, and b, defined in the interval ([E., E. .]. E. and E, , are adjacent
1 1 1 i+l 1 i+l

energy points at which the specific cross sections (or the pointwise

weighting function) are stored resp. given. The formation of the compo-
site function y(E) out of the partial functions is best shown in an

example. Assuming E2 = 1 eV, E = 2.15 eV (group 23 in the ABN-group set)

1 2

and y(E) = ol(E) * 02(E). The two cross section types o' and o¢ are given

at the following energy points:

al: E; = 1.0 eV, 1.2 eV, 1.5 eV, 2.0 eV, 2.5 eV.
02: Ei = 0,8 eV, 1.2 eV, 1.4 eV, 1.6 eV, 1.8 eV, 2.0 eV, 2.2 eV.

We calculate for both cross section types the a, and bi:

cross section type: ol cross section type: o?
Interval i a, b Interval i a, b
LeV] reV]

1.0-1.2 | 1 a}, by 1.o-1.2 | 1 a%, bf

1.2-1.5 | 2 a;, b; 1o2-1.4 | 2 a%, bg

1.5-2.0 | 3 a;, b -6 |3 |al, b§

2.0-2.15| 4 |a,, bi 1.6-1.8 | 4 |a, bz
1.8-2.0 | 5 ag, bg
2.0-2.15| 6 aé, bg
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If there are no energy points stored corresponding to the lower or

upper group boundary, the next point near the boundary (next means less at the
beginning and greater at the end) is taken to calculate the a, and bi'

It is evident that this a; and bi are also valid in the minor interval

until the group boundary.

To get the function y(E) all the energy values of the various  participa-

ting cross sections are taken and a new energy grid is composed. Equal or
-

nearly equal ) values are taken only once. In the case of nearly equal

values the minor one 1is taken.

In the new energy grid we can now define the function yv(E). In our example

it is a quadratical polynomial, as shown in the following table:

Interval
LeV] y(E)

1.0 - 1.2 (a, * E+b]) + (a2« B+ b
1.2 - 1.4 (ay * B+ b)) * (ab + B+ b2)
1.4 = 1.5 (a;_-E+b2)'(a§'E+b§)
1.5 - 1.6 (ay * E+ b))« (a5« B+ b))
1.6 - 1.8 (a; * E + b;) ‘ (az « E + bz)
1.8 = 2.0 (ay * B+ b)) * (as * E + b2)
2.0 - 2.15 (a, * E+ b)) - (ag * E + b))

If we generalize this method, we can define y(E) for all cases (appearing
in the preceding chapter) over an energy grid, contructed in the same
manner as in the example. By this subdividing of the integration range we

can transform the integral (16) as shown in the following:

) Nearly equal will be defined in the following.
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By E) Eq
IV y(E)dE = [Ty (B)E + [T y,(E)AE + ......
Eg E E)
(17)
En
+ [ y  (E)dE
n-1l
E
n-1i
with
El = Ez, En = Eh; Ei < Ei+1 for i = 1,2,..., n—1;
E ,E_ = ]E,, E.| + [E., + ... + [E 5 )
Bo Bl T Fe Byt [ By Fa-17 o
Each of this subintegrals
Ei+l
[77 v, (E)dE (18)

By
can now be calculated in a very simple way, because a rule to calculate
yi(E) exists for each value of E in the interval [Ei’ Ei+_]' By summation
of the subintegrals, we will get the total integral. The subintegrals can
be calculated by numerical methods or, if the expression of the weighting
function is known, also analytically. Before this will be shown in part 9.4
and 9.5, we must first define the expression ''nearly equal". Due to
numerical reasons it is not desirable to deal with very small intervals. There=-
fore points with very close energy distance are regarded as ane point, and
only the lower value is taken. Two points Ea and Eb are 'mearly equal’,

if they fulfill the condition

E, - E,|

A
™

(19)
max(lEal, IEbI)
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max means the maximum value, The value of ¢ depends from the number re-
presentation accuracy of the specified computer. In the version running

on the IBM/370 model 168 of the GfK, ¢ has the value 1.0E-6,

Romberg integration

For the calculation of the integrals (18) we have choosen the trapezoidal
rule in connection with the Romberg extrapolation method (/4/). A modified
subroutine of the SSP (Scientific Subroutine Package) from IBM (/5/) has

been used.

We assume, that the Romberg method is known. If not, a description
can be found e.g. in /4/ or in the numerical mathematics literature.
Because of our assumption we will only describe special features of the

used method.

For each bisection of the integration interval an approximation of the
integral is calculated. These approximations are compared. The process

will stop, if the changes will be small enough. The process will also stop,
if the changes, which normally become smaller, will increase, whereby one
tiwes an increase will be tolerated. By this, we avoid an endless running
of the program due to rounding errors.

The tests on the desired accuracy or on the occurance of rounding errors
will be switched on normally after some bisections of the integration
interval. The number of this bisections depends on the size of the inter-
val. For very small ones all tests will start after the first bisection.

By this method we avoid unnecessary calculation expense.

The results of the integration can be divided into three classes:

class 1: desired integration error has been reached.

Tests have been started after the first bisection.

class 2: desired integration error has been reached.
Tests have been started after some (defined in the

routine) bisections. This is the normal case.

class 3: desired integration error has not been reached because

of rounding errors.
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The Romberg integration is controlled by the values of the variables given
in BLOC 31 (see input description 2.1.1). The iteration is stopped if the
absolute relative difference is less or equal EPSROM. In the case of a
termination of the process, before the error has reached the value EPSROM,
a printout in the routine is done, if this actual error is DRINWA-times
greater than EPSROM. If BLOC 31 is not given in the input, the values
EPSROM = 5.0E-5 and DRINWA = 5.0 are used.

Analytical integration

If the analytical representation for the weighting function F(E) is known,
we can try to solve the integrals (18) by an analytic expression. This is
done in the program for two weighting functions: first for the pointwise
given weighting function, which can be represented as straight lines,

and second for the function F(E) = I/E. Regarding the equations in 9.2

we can see that the general form for yi(E) is

h3E3 + h2E2 + hE + h_
y;(E) = n=0,1,2 (20)

n
(rlE + ro)

for the pointwise given weighting function and

hy B 4 h.E + h
y; (E) = n=0,1,2 (21)

E (r, E + ro)“

for the 1/E-weighting. The terms h3, h2, h‘, ho, r, and r_ are determined

by the a and b of the contributing functions and by 9,

The integration of these functions is not very difficult. But it generates
very extended expressions.For example, if using ¥; (E) from formulae (20)

with n = 2 and the prepositions r, and r, not equal zero, and (rlE + ro)

not changing sign in the integration range, we get:
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3 2
E. E. h,E” + h,E”" ¢+ h.E + h
fl+] yi(E)dE - f1+l 3 2 ; o dE
hi Ei (rlE + ro)
h
- 13 /1 2 _
4 (2(rlE + ro) 3 ro(rlE + ro)
r
i
3
2 ro
*3r )+ log(r|E +r )+ )
r.E + r
1 o
h2 ri
+ 3 ((rlE + ro) -2 r, 1og(rlE + ro) - ———)
r r.E +r
I 1 o
hl rl
+ — (——— + log(rlE + ro))
T r. E + ¢
I I o}
h ! Ei+\
_ o
rl r]E + ro Ei

Integrating the other functions we get similar expressions. But it will
be shown in the following that it is in some cases numerically very

difficult to evaluate these expressions.

Output of the program for non fissionable and fissionable materials

The output of the program is different whether the material is fissionable or
not. A material is regarded as fissionable by the program, if the

cross section type Og can be found in the data base KEDAK. In the other

case the material is regarded as non fissionable.

For non fissionable materials the following quantities are calculated by

the program:
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SIGMA A, SIGMA N, SIGMA NOI, SIGMA NI, SIGMA TI,
FA, FN, FNOI, FNI, FT1

For fissionable materials the following quantities are produced:

SIGMA C, SIGMA N, SIGMA F, SIGMA NOl, SIGMA NI, SIGMA TI
FC, FN, FF, FNO1, FNI, FTI.

(The meaning of the names can be fouynd in 9.2.)

The self shielding factors are calculated in both cases for all defined

g -values.
o

Replacing the program built in weighting function [/E

If the weighting function is not given pointwise,or if it is demanded in the
control input, MIGROS-3 uses a built-in function, which generates 1/E. This
function must be given in single precision(name PHI)and in double precision
(name DPHI) (see 1.4.2). Normally the single precision function is used

in MIGROS-3. But the program FSTRUK described here, demands a double pre-
cision function. Therefore if one desires to change this function, one

has to add a single and double version of this function in a compile-

link- and go-step. This job must have the following job control cards:

// (job card)

/% (Setup~card (s) for the disk containing the KEDAK library and eventually
other disks.)

// EXEC FHCLG,LIB=NUSYS
//C.SYSIN DD #
(new functions PHI and DPHI)
/*
//L.SYSIN DD x
INCLUDE LOAD(MIGROS3)
IJCLUDE OBJ(MIGROS3)

/%
(Necessary DD-cards and control input for
the go-step.)

/!
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Selection of different weighting functions and integration modes

independent of the group boundaries

In the program FSTRUK the user can subdivide the whole energy range, given
by the energy groups, into subranges, in which he can define the inte~-
gration mode and the weighting function. These subranges, which are in-
dependent from the energy group boundaries, must cover the whole energy
range. In the now running version of the program up to five subranges

are possible, This number can be increased by changing the variables MAXEBR,

MIBER and increasing the array dimensions of ENBER, NWFUN and CONWFU.

In the present version of the program the following weighting functions
and integration modes can be choosen: If there is no pointwise weighting
function given in the input, one can select either the program built—in
function DPHI (resp. PHI) - or a linked function -, or the function
CONWFU(I)/E, with CONWFU(I) given in the input. If a pointwise weighting
function 1s existent, one can additionally choose this possibilityv. There
are two integration modes: numerical and analytical as defined in 9.4

and 9.5. But due to numerical difficulties in the evaluation of the ana-
lytically calculated integrals in some cases (especially for great o -

values and high energies), we recommend to use only the numerical (Romberg)

integration.

The option described in this chapter is controlled by the variables given
in BLOC 33 of the input description 2.l.1. If this BLOC is not given one
energy range 1s used, in which numerical (Romberg) integration is made.
I1f there exists a pointwise given weighting function, this will be used.
If no pointwise function is available, the program built in or program

linked function DPHI is used.

Error processing and test printoutput

The program generates and prints messages, warnings and errormessages, which
are self explaining. Some errors will cause a termination of the program

FSTRUK, e.g. negative total cross sections.

The message

+++WARNING NDF. 3: THE DATA FOR ... 30190 ARE NOT INCLUDED IN THE KEDAK LIBRARY
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has no meaning in our case and can be ignored. Due to program technical
reasons it can not be suppressed. In production runs not all messages,
which are generated, will be printed out. But it may be useful, to have
more messages printed out in test cases in order to find errors. How to
switch on this option, which is normally only used by programmers to

correct errors, can be seen in the input description 2.1.1 in the BLOC 32.

Short description of the subroutines of the FSTRUK-segment

In the following all subroutines of the FSTRUK-segment will be described.

All the descriptions will have the following scheme:

problem solved by the routine

definition with argument list (and entry
names if existant)

explanation of the quantities in the list
used common blocks (with an explanation of
the quantities)

called subprograms (except those, which are
FORTRAN-supplied procedures or subprograms
like IBCOM).

In the explanation lists of the arguments and of the common variables the

following abbreviations will be used:

in the mode | I for variables which values must be defined before
column calling the subroutine or must be set in the common

by a previous program.

0 for variables which are set in the subroutine (or in
programs called by the subroutine) and used outside

(and within) the subroutine.

L for arrays (or variables) which are only used for
placing some storage for the disposal of the sub-

routine and have only the meaning of local quantities.
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in the type

R4
column

R8
14
L4

B4

F8

In the dimension column the maximal dimension of arrays will be given.

scalar quantities the word

Subroutine FSTRUK

Problem solved:

- 9.16 -

for a combination of I and G

for quantities, which are not referenced
in the subprogram, or non of the given

classifications is true.

for REAL%4 quantities
for REAL%8 quantities
for INTEGER®4 quantities
for LOGICAL#4 quantities

for 4 Byte quantities of any type.
The actual type will be determined by

additional information.

for functions supplying REAL*8 values.

"scalar" is used.

For

Calculation of energy resonance self shielding factors and of average group

cross sections for infinite dilution from energy pointwise data.

Definition:

SUBROUTINE FSTRUK (MI,SIGO,NE,ENG,NFE,RFFE,EFE,
NENBER, ENBER, NWFUN , CONWFU ,
EPSROM, DRINWA,
ITEST, IZPUMS, ITUMS,
ISPATE,
MIBER,GIBER,MIBERP,IIBER,CIBER,
FFAKT,
MABWF , ABWF ,MABWFP,
MXINT, XINT ,MXINTP,
MABQ1,ABQ1,MABQIP,
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MABO2 ,AB0O2 ,MABO2P,
MABQ3,ABQ3,MABQ3P,
KMROM , AZXKOM, KMROMD ,
RF ,MRF ,RFL ,MRFP)

Explanation of the quantities in the list:

name mode | type | dimension remarks
M1 I 14 scalar number of o _-values
“ 1

SIGO I R4 (MI) oo-values {Barq]

NE I 14 scalar number of group boundaries

ENG I R4 (NE) group boundaries [eﬂ

NFE 1 14 scalar number of energy points of the weighting
spectrum

REFE I R4 (NFE) energy points of the weighting
spectrum LgY]

EFE I R4 (NFE) weighting function values at the
energy points of the field REFE

NENBER I 14 scalar number of ranges of different weighting
functions and integration modes (see
BLOC 33 of the input)

ENBER I R4 (NENBER) | range boundaries (see BLOC 33)

NWFUN I 14 {NENBER) | selection of weighting functions and
integration modes (see BLOC 33 of
the input)

CONWFU I R4 (NENBER) | factor(s) in the weighting function
CONWFU(I)/E (see BLOC 33 of the input)

EPSROM I R4 scalar termination accuracy in Romberg inte-
gration (see BLOC 3! of the input)

DRINWA I R4 scalar control of error printout in Romberg
integration (see BLOC 31 of the input)

ITEST I 14 scalar control of printout of messages, warnings

and error messages (see BLOC 32 of the
input)
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name | mode type | dimension remarks

IZPUMS I 14 scalar control of changing ITEST-~conditions
during the calculations (see BLOC 32
of the input)

ITUMS I 14 scalar new value of "ITEST", when having
changed due to IZPUMS. (see BLOC 32
of the input)

ISPATE 10 16 scalar should be O for non fissionable and |
for fissionable materials. But it can be
redefined in the FSTRUK~segment .

MIBER I 14 scalar maximum number + | of rangeg of diffe-
rent weighting functions and integration
modes for one group.

GIBER L R4 (MIBER) range boundaries for omne group.

(see MIBER)

MIBERP 0 14 scalar necessary increase of MIBER if MIBERP
is greater zero. MIBERP is always greater
or equal zero.

TIBER L 14 (MIBER) selection of weighting functions and
integration modes within one specified
group

CIBER L R4 (MIBER) factor(s) in the weighting function
CIBER(I)/E within one group

FFAKT L R4 {M1,6) local storage for self shielding factors
for one specified group

MABWF 1 14 scalar used for dimensioning of array ABWF

ABWF L R4 (MABWF,4)| representation of the pointwise given
weighting function as parts of straight
lines

MABWFP 0 14 scalar necessary increase of MABWF if MABWFP is
greater than zero

MXINT I 14 scalar used for dimensioning of array XINT

XINT L R4 (MXINT) integration points within one group or
within subintervals in this group

MXINTP 0 14 scalar necessary increase of MXINT if MXINTP
is greater than zero

MABQI I 14 scalar used for dimensioning of array ABQI

ABQI L R4 (MABQ1,4) | representation of the cross section types

raight
Ou» 0,5 O, OF O as parts of st g

lines.
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name mode type | dimension remarks

MABQIP 0 14 scalar necessary increase of MABQ! if MABQIP
is greater zero

MABQ2 I 14 scalar used for dimensioning of array A4BQ2

ABQ2 L R4 (MABQ2,4)| representation of the cross section
type u_ as parts of straight lines.

MABQ2P 0 14 scalar necessary increase of MABQ2 if MABQ2P
is greater zero

MABQ3 I 14 scalar used for dimensioning of array ABQ3

ABQ3 L R4 (MABQ3,4)!| representation of the cross section
type o_ as parts of straight lines

MABQ3P 0 14 scalar necessary increase of MABQ3 if MABQ3P
is greater zero

KMROM I 14 scalar KMROM=~1 = maximum number of bisections
in Romberg integration.

AUXROM L RS (KMROM) array used in Romberg integration

KMROMP 0 14 scalar necessary increase of KMROM if KMROMP
is greater zero

RF L R4 (MI,MRF) auxiliary array for storing co—dependent—
integral results.

MRF I 14 scalar must have the value 7 for non fissionable
and the value 8 for fissionable mate-
rials. If it has not the correct value,
MRFP is set bo I, ISPATE is set to the
correct value and a RETURN to the calling
program is done.

RFL L R4 (MI ,MRF) local storing of RF-values

MRFP 0 14 scalar normal 0. Is set to !, if MRF (and

ISPATE) has had a wrong value (see
MRF description),
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Used common blocks (with an explanation of the quantities):

name of the common block:

BLANK COMMON

name mode type | dimension | word remarks
HAT I R8 scalar ] name of the material
m3 - L4 (2> 3 dummy array. Not used in TSTRUK
NOUTP I 14 scalar ) unit number for print output
JA - 14 scalar 6 external storage number for the
output of the results. Not used in
this subroutine.
NANF I 14 scalar 7 number of the first energy group .
NEND I 14 scalar 8 number of the last energy group
KL 10 14 scalar 9 at the end of each module, KL must
be enlarged by one.
name of the common block: CFSTRU
name mode type | dimension Wora remarks
TEST! 0 L& scalar 1 control of test printout
TEST2 0 L4 scalar 2 control of test printout
TEST3 0 L& scalar 3 | control of test printout
LERMSG 0 L4 scalar 4 control of o -dependent test and
error printout
GLSCH 0 R4 scalar 5 two numbers a and b are considered
as equal, if
a-b) < GLSCH or
max(jal, b|) =
if a=b = 0.
MNFTYP 0 14 scalar 6 | maximum value of NFTYP.
NFTYP 0 14 scalar 7 mode of integration and type of
the weighting function
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name of the common block: CFSTRU (continued)

name mode | type | dimension |word remarks
ITYP 0 I4 scalar 8 tvpe of the function to be integrated
ITYPFU 0 14 scalar 9 subtype of the function to be
integrated
UGR 0 R4 scalar 10 lower limit of the integration range
OGR 0] R4 scalar 11 upper limit of the integration range
CONST 0 R4 scalar 12 constant in the weighting function
CONST/E
NRI - 14 (8) 13 dummy array. Not used in FSTRUK.
BSIGO 0 R4 scalar 21 actuell oo—value
name of the common block: CFSDUR
name mode | type | dimension | word remarks
IDUR 10 14 scalar ] number of groups for which calcu-

lations have been done in a
previous subroutine-call.

Called subprograms:

FSGRAL
FSQUER
FSTRUO
FSTRUI
FSTRU?2
FSTRU3
FSTRU4
FSTRU 5
FSWRS9
FSWROO
FSWRO!
FSWRO2
FSWRO3
FSWRO4
FSXIIN
FSXINT

(entries of FSWROO)

(entry of FSXINT)
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Test and printout of some quantities.

Definition:

SUBROUTINE FSTRUO(NE,ENG,NANF,NEND,

Explanation of the quantities in the

NFE,REFE,EFE,
NENBER ,ENBER,, NWFUN , CONWFU,
EPSROM,KMROM, DRINWA ,
ISPATE,

MIBER,MABWF ,MXINT,
MABQ!,MABQ2 ,MABQ3,

MRF ,MRFP %, %)

argument list:

name mode type | dimension remarks
NE 1 14 scalar see 9.1C.1 (argument list)
ENG I R4 (NE) " "
NANF I0 14 scalar " "
NEND 10 14 scalar " " ]
NFE 1 14 scalar " "
REFE 1 R& (NFE) " "
EFE I R4 (NFE) " "
7NENBER I 14 scalar " " o
ENBER I R4 (NENBER) " 1
NWFUN I 14 | (NENBER) 1 "
CUNWFU 1 R4 (NENBER) " "
- LLSROM I R4 scalar " " N
MLNROM 1 14 scalar " " ]
NRINWA I R4 scalar " " )
—iSPATE I0 14 scalar " "
r;IBER 1 14 scalar " "
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nane mode type | dimension remarks
MABWF 1 14 scalar see 9.10.1 (argument list)
MXINT 1 14 scalar " "
MABQI 1 14 scalar " "
HABQZ I 14 scalar " L
MABQ3 I 14 scalar o "
MRF I I4 scalar " "
MRFP 0 14 scalar " 1
" - - - RETURN! is done in the case of serious
errors
® - - - RETURN2 is done, if MRFP is set to |
in the subroutine

Used common blocks (with an explanation of the quantities):

BLANK COMMON MAT,NRI(2),NO
COMMON/CFSTRU/ TEST!,TEST2,TEST3,LERMSG,

GLSCH,MNFTYP ,NFTYP
COMMON/CFSDUR/IDUR

All quantities are explained in 9.10.1. (NO is NOUTP, NR1(2) is a dummy
array). The mode is I for all variables, with the exception of NFTYP,

which has the mode 10.
Called subprograms:

FSTOLE
FSWROO
FSWROI
FSWRO2
FSWRO3
FSWRO5
FSWRO6
FSWRO7Y
NDFLOC

> (entries of FSWROO)
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9.10.3 Subroutine FSTRUI

Problem solved:

Test of the existance of the cross section types 0,5 Tg» o, and E .
e

Definition:

SUBROUTINE FSTRUI (»)

Explanation of the arguments:
RETURN! is done if at least one of the cross section types
0,5 O,» O, OF W  is not existant.
Used common blocks (with an explanation of the quantities):
BLANK COMMON MAT
COMMON/CFSTRU/TEST!,TEST2 ,TEST3,LERMSG
All the quantities are explained in 9.10.1 with all quantities having

the mode I.

Called subprograms:

FSWROO
FSWRO4 (entry of FSWROO0)
NDFLOC

9.10.4 Subroutine FSTRU2
Problem solved:
Printing some values for the actual energy group. Setting and printing of
integration ranges, integration modes and weighting functions within

this group.

Definition:
SUBROUTINE FSTRU2(IGR,NE,ENG,NIBER,MIBER,
GIBER,MIBERP,IIBER,CIBER,
NENBER ,ENBER ,NWFUN ,CONWFU,

")
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Explanation of the arguments:

name mode type | dimension remarks

IGR ‘ I 14 scalar actual group number

NE I 14 scalar see 9.10.1 (argument list)

ENG I R4 (NE) " "

NIBER 0 14 scalar |number+! of the integration rangres withiw
the energy group

MIBEP I 14 scalar see 9.10.1 (argument list)

GIBER 0 R4 (MIBER) " "

MIBERP | O 14 scalar " "

1IBER 0 14 (MIBRER) " "

CIBER 0 R4 (MIBER) " "

NENBER | I 14 scalar " "

ENBER 1 R4 (NENBER) " "

NWFUN I 14 (NENBER) " "

CONWFU | T R4 (NENBER) " "

% - - - RETURN] is done for MIBERP > O

Used common blocks (with an explanation of the quantities):

BLANK COMMON

MAT,NRI (2) ,NO

COMMON/CFSTRU/ TESTI,TEST2,TEST3,LERMSG,GLSCH

All quantities are explained in 9.10.1. NRI(2) is a dummy array. All

quantities have the mode I.

Called subprograms:

FSTOLE
FSWROO
FSWRO3

(entry of FSWROO)
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Subroutine FSIRU3
Problem solved:
Representation of the pointwise given weighting function by parts of

straight lines.

Definition:
SUBROUTINE FSTRU3(NFE,REFE,EFE,
NABWF ,MABWF , ABWF ,MABWFP,

® %)

Explanation of the arguments:

name mode | type | dimension remarks

NFE I 14 scalar see 9.10.1 (argument list)

REFE 1 R4 (NFE) " "

EFE I R4 (NFE) " "

NABWF 0 14 scalar number + | of straight line parts
MABWF 1 14 scalar see 9.10.1 (argument list)

ABWF 0 R4 | (MABWF,4) " "

MABWFP 0 14 scalar " "

F - - - RETURN | is done if MABWF has been too
small. MABWFP > O gives the necessary in-
crease.

#® - - - RETURN 2 is done, if the energy range
of the weighting spectrum does not cover
the integration range.

Used common blocks (with an explanation of the quantities):

BLANK COMMON NR1(4),NO
COMMON/CFSTRU/ TESTI,TEST2,TEST3,LERMSG,GLSCH,
NR2(4) ,UGR,0GR
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All quantities are explained in 9.10.1. NR! and NR2 are dummy array.

NO is NOUTP. The mode is I for all quantities.

Calle

d subprograms:

FSTOLE
FSWRO2
FSWRO3
FSWRO7

9.10.6 Subroutine FSTRU4

Probl

em solved:

(entries of FSWROO)

Groupwise calculation of self shielding factors and average cross sections

for infinite dilution out of the integral values. Output of the calculated

quant

Defin

ities.

ition:

SUBRQUTINE FSTRU4(ENG,NE,IGR,FFAKT,

MI,5IGO

®

RPHI,RABS,RELA,RTOT,RFISS,RELFL,
RF ,MRF, ISPATE)

Explanation of the arguments:

name | mode type | dimension remarks

ENG 1 R4 (NE) see 9.10.1 (argument list)

NE I 14 scalar " "

IGR 1 14 scalar actual group number

FFAKT L R& (MIL,6) local storage of groupwise self
shielding factors

MI I 14 scalar number of 00~va1ues

SIGO 1 R4 (MI) oo—values

RPHI I R4 scalar OGR
result of f F(E)dE (F(E) = weighting

UGR function)




- 9,28 ~

name mode type | dimension remarks
OGR
RABS I R4 | scalar |result of [ o_(E)<F(E)-dE
a
UGR
OGR
RELA 1 R4 scalar  |result of [ o (E)-F(E)-dE
UGR
OGR
RTOT I R4 scalar result of [ o _(E)-F(E)-dE
£
UGR
OGR
KFISS 1 R4 scalar  |result of [ o (E)+F(E)-dE
UGR
OGR
RELFL I R4 scalar result of f ce(E)-F(E)°dE
UGR
RF I Ré& (MI,MRF) results of integrations necessary for
the calculation of the self shielding
factors
MRF 1 14 scalar see 9.10.1 (argument list)
ISPATE 1 14 scalar " "

Used common blocks (with an explanation of the quantities):

BLANK COMMON MAT,NRI(2),NOUTP,JA ,NANF NEND
COMMON/CFSTRU/ TEST1,TEST2,TEST3,LERMSG
COMMON/CFSDUR/ IDUR

All quantities are explained in 9.10.1. NR1 is a dummy array. All quantities

have the mode I.

Called subprograms:

FSSNGL
FSWROO
FSWROI
FSWRO2
FSWRP3
FSWRO6

(entries of FSWROO)
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9.10.7 Function FSSNGL
Problem solved:
Truncation of the REAL#8 number A to the REAL#4 value FSSNGL. If necessary
rounding up is done.
Definition:
FUNCTION FSSNGL(A)
Explanation of the argument:
name mode | type | dimension remarks
A I R8 scalar value to be truncated
Used common blocks:
No common blocks are used.
Called subprograms:
No subprograms are called.
9.10.8 Subroutine FSTRUS

Problem solved:

The contents of the array Al is stored into the array A2.

Definition:
SUBROUTINE FSTRUS5(AI,NAl,MAI,
A2 ,NA2 ,MA2 MA2P,%)



Explanation of
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the arguments:

9.10.9

name | mode type | dimension remarks
Al I R4 (MA1) array of which the contents are stored in
A2
NAl I L4 scalar number of elements of Al to be stored in
A2
MAL I 14 scalar maximum dimension of array Al
A2 0 R4 (Ma2) array which is receiving the contents
of Al
NA2 0 I4 scalar after RETURN NA2 has the same value as
NA1
MA2 1 I4 scalar maximum dimension of array A2
MA2P 0 14 scalar is set to NAI-MA2 if NAl is greater
than MA2
™ - - - RETURN | is done if NAl is greater

than MA2

Used common blocks:

None

Called subprograms:

None

Problem solved:

Retrieval of the cross sections for a specified energy group. Calculation

of the straight line parameters.

Definition:
SUBROUTINE FSQUER(TYP,UGR,0OGR
NAB,MAB ,AB,MABP,

%, %)
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Explanation of the arguments:

name mode type | dimension remarks
TYP I R8 scalar name of the cross section type
UGR I R4 scalar lower energy limit
OGR I R4 scalar upper energy limit
NAB 0 14 scalar number + | of straight line parameters
MAB I 14 scalar maximal possible value for NAB .
AB 0 R&4 (MAB,4) straight line parameters
MABP 0 I4 scalar necessary increase of MAB if MABP is
greater than zero
* - - - RETURN | is made, if the array AB has
been too small
N - - - RETURN 2 is made for serious errors of
the KEDAK-data

Used common blocks (with an explanation of the quantities):

BLANK COMMON MAT,NR1(2),NO
COMMON/CFSTRU/ TEST!,TEST2,TEST3,LERMSG,GLSCH

All quantities are explained in 9.10.1. NRI is a dummy array. NO is NOUTP.

The mode for all quantities is I.

Called subprograms:

FSTOLE
FSWROO
FSWRO2
FSWRO3
FSWRO4
FSWRO5
FSWRO6
FSWRO7?
NDFLOC

> (entries of FSWROO)
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10,10 Subroutine FSWROO

Problem solved:
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Control of printing messages, warnings, and error messages.

Definition:
SUBROUTINE
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY
ENTRY

FSWROO (N)
FSWRO1 (N, IV1)
FSWRO2 (N,IVI,IV2)

FSWRO3(N,IVI,IV2,1V3)

FSWRO4 (N,IVI,IV2,IV3,IV4)
FSWROS5(N,IV1,IV2,IV3,1IV4,IV5)

FSWRO6 (N,IV1,IV2,IV3,IV4,IV5,1IV6)

FSWRO7 (N,IV1,IV2,IV3,IV4,IV5,IV6,IV7)
FSWRO8(N,IVI,IV2,IV3,IV4,IV5,1V6,IV7,IV8)
FSWRO9 (N,IV1,IV2,IV3,IV4,IV5,IV6,IV7,IV8,IV9)

Explanation of the arguments:

name mode | type | dimension remarks
N I L4 scalar selection of the message, warning or
error message.
Vi additional information given to the
to I B4 scalar printing routines. The type of IVl to
Iv9 IV9 depends on the number N .

Used common blocks (with an explanation of the quantities):

name of the common block: BLANK COMMON

name mode typel dimension | word remarks
NR1 - 14 4) I dummy array. Not used in FSWROO.
NO I 14 scalar 5 print output unit number ,




9.10.11
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name of the common block: CFSTRF

oy

23

name mode type | dinension | word remarks

FELARR | O 14 (NGMAX, 3) ] storage of the message, warning and
error numbers that have been appeared

NGMAX 0 14 scalar 55 | maximal possible first index in
FELARR (= 18)

Called subprograms:

FSWRSI
FSWRS?2
FSWRS3

Subroutine FSWRSI

Problem solved:

Printout of messages.

Definition:

SUBROUTINE FSWRSI(NI,IVI1,IV2,1IV3,
IV4,1V5,IV6,
IV7,IV8,IVY,«)

Explanation of the arguments:

name mode | type |dimension remarks

NI I 14 scalar see 9.10.10 (argument list)
argument N.

Ivi

to I B4 scalar see 9,10.10 (argument list)

V9

# - - - RETURN | is done, if NI has an invalid

value.
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Used common blocks {(with an explanation of the quantities):

name of the common block: BLANK COMMON

name | mode type | dimension |word remarks
NR 1 - 14 (&) 1 dummy array. Not used in FSWRSI
NO 1 14 scalar 5 print output unit number

Called subprograms.

noue.

9.10.12 Subroutine FSWRS2

Problem solved:

Printout of warnings.

Definition:
SUBROUTINE FSWRS2(NI,IVIi,IV2,1IV3,

IV4,IV5,1IV6,

IV7,IV8,1IV9, %)

Explanation of

the arguments:

name mode type | dimension remarks

NI i 14 scalar see 9.10.10 (argument list) argument N

Ivi

to 1 B4 scalar see 9.10.10 (argument list)

V9

& - - - RETURN | is done, if NI has an invalid
value

Used common blocks (with an explanation of the quantities):

BLANK COMMON NRI(4),NO

name of the common block: BLANK COMMCN
name mode | type| dimension |word remarks
MRI - 14 (&) I dummy array. Not used in FSWRS2
NO I 14 scalar 5 print output unit number
Called subprograms: None.
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10.13 Subroutine FSWRS3

Problem solved:

Printout of error messages.

Definition:

SUBROUTINE FSWRS3(NI,IVI,IV2,IV3,
1V4,1IV5,1V6,
IV7,IV8,IVY,»)

Explanation of the arguments:

name mode type| dimension remarks
NI 1 14 scalar see 9.10.10 (argument list) argument N
IVl
to I B& scalar see 9.10.10 (argument list)
Iv9
&« - - - RETURN | is done, if NI has an invalid
value

Used common blocks (with an explanation of the quantities):

BLANK COMMUON NRI(4), NO

name of the common block: BLANK COMMON

name mode type | dimension | word remarks
NR1 - 14 (4) 1 dummy array. Not used in FSWRS3
NO I 14 scalar 5 print output unit number

Called subprograms:

None.
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9.10.14 Subroutine FSWRSY

Problem solved:
Printout of the array FELARR (see 9.10.10 explanation of the quantities

in the common blocks).

Definition:

SUBROUTINE FSWRSS

Used common blocks (with an explanation of the quantities ):

name of the common block: BLANK COMMON

name mode type |dimension | word remarks
NR1 - 14 (4) 1 dummy array. Not used in FSWRS9
NO I 14 scalar 5 print output unit number

name of the common block: CFSTRU

name |mode | type |dimension |word remarks

TESTI 1 Lé scalar i see 9.10.1 (common blocks)
TEST2 I L4 scalar 2 " i

TEST3 I L4 scalar 3 " "

LERMSG I L4 scalar 4 ' s

name of the common block: CFSTRF

name |mode |type |dimension |word remarks
FELARR 1 14 (NGMAX,3) 1 see 9.10.10 (common blocks)
NGMAX 1 14 scalar 55 " "

Called subprograms:

ABFORM
RAMANF

{entries of ASFORM)
RAMEND
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9.10.15 Function FSTOLE

Problem solved:

[A-B] < GLSCH. If true FSTOLE is set to.TRUE., else ist
max(}A;,|B|) =

is set to .FALSE.

Test of

Definition:

LOGICAL FUNCTION FSTOLE(A,B,GLSCH)

Explanation of the arguments:

name mode type dimension remarks
i A 1 R4 scalar first number
B I R4 scalar second number
GLSCH 1 R4 scalar see problem solved

Used common blocks:

None

Called subprograms:

None

9.10.16 Subroutine FSXINT

Problem solved:

Construction of the energy grid used as integration basis.

Definition:
SUBROQUTINE FSXINT(NXINT,MXINT,XINT,MXINTP,
NV,V,IDI,ID2,»)
ENTRY FSXIIN(NXINT MXINT,XINT,UGR,OGR)

(UGR and OGR are stored in XINT. The rest of the array is set

equal -1.0).
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Explanation of the arguments:

name mode | type | dimension remarks
NXINT 0 14 scalar number of energyv points
MXINT 1 14 scalar dimension of XINT
XINT 0 R& (MXINT} energy grid
MYINTP 0 14 scalar see 9.10.1 (argument list)
NV I 14 scalar number of points in V
\ I R4 - (ID1,ID2) { V(1,1) = points to be inserted in XINT,
if the condition UGR < V(I,l} < OGR is
fulfilled
1Dl I 14 scalar used for dimensioning V
D2 I 14 scalar used for dimensioning V
# - - - RETURN | is done, if the array XINT
is too small
UGR I Ré& scalar lower energy group (or integration
range) boundary
OGR 1 R4 scalar upper energy group {(or integration

range) boundary

Used common blocks (with an explanation of the quantities:

BLANK COMMON NR1(4),NO
COMMON/CFSTRU/ TEST1,TEST2,TEST3,LERMSG,GLSCH

All quantities are explained in 9.10.1. They have all the mode I.

NR! is a dummy array, NO is NOUTP.

Called subprograms:
FSTOLE
FSWRO3

{entry of FSWROO)
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9.10.17 Subroutine FSGRAL

Problem solved:

Control of the integration of the functions

PHI(E), FI(E)PHI(E), FI(E)*F2(E)+PHI(E),

» PHI(E), * PHI(E),

1 i
F3(E) (F3(E))

F1(E) FI(E) .
F3(e) T PHI(E), maqpyy2 © PHICED,

FI(E) #» F2(E) FI(E) = F2(E)

% PHI(E % PHI(E
F3(E) ) (F3(E))2 (&)
Definition:
SUBROUTINE FSGRAL(RESULT,NXINT,XINT,
NABWF ,ABWF ,MABWF ,
NABQ! ,ABQI ,MABQ!,
NABQ2,ABQ2,MABQ2,
NABQ3,ABQ3,MABQ3,
KMROM, AUXROM , KMROMP , EPSROM , DRINWA ,
IFAR,LFAR,LFARA,
FARIN,FARAN, IFUNAR =, )
Explanation of the arguments:
name mode type |dimension remarks
RESULT 0 RE scalar result of the integration
NXINT I 14 scalar see 9.10.16 (argument list)
XINT I R4 (NXINT) " "
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name mode type | dimension remarks

NABWF I 14 scalar see 9.10.5 (argument list)

ABWF I R4 (MABWFE ,4) " "

MABWE I 14 scalar " "

NABQI I 14 scalar number of data in ABQI

ABQI I Ré& (MARGY 4) see 9.10.1 (argument list)

MABQ1 I 14 scalar ' "

NABQZ I 14 scalar number of data in ABQ2

ABQ2 I R4 (MABQZ,4) see 9,10.1 (argument list)

MABQ2 1 14 scalar H H

NABQ3 I 14 scalar number of data in ABQ3

ABQ3 1 R4 {MABQ3,4) see 9.10.1 (argument list)

MABQ3 I 14 scalar * *

KMROM I 14 scalar " "

AUXROM L R8 (KMROM) " "

KMROMP 0 14 scalar " "

EPSROM 1 R4 scalar " "

DRINWA I R4 scalar " "

IFAR I 14 scalar local index for exact attachement of
error appearance in a loop

LFAR 10 L4 (2,3) used for collected error printout

LFARA 10 | L4 (2,3) " " " " "

FARIN 0 R& (2,3,2) storage of energy range for
collected error printout

FARAN o R& {(2,3) storage of o_ for collected error
printout -

IFUNAR o 14 {(2,3) additional information for collected
error printout

# - - - RETURN | is done, if AUXROM is too small
# - - - RETURN 2 is done, if there are o, cross

section values less or equal zero




Used common blocks (with an explanation of the quantities):
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name of the common block: BLANK COMMON

name mode | type dimension |word remarks
NR1 - 14 (4) i dummy array. Not used in FSGRAL
NO 1 14 scalar 5 print output unit number
name of the common block: CFSTRU
name mode | type dimension|word remarks
TESTI I L& scalar i see 9,10.1 (common blocks)
TEST?Z 1 L4 scalar 2 " "
TEST3 I L4 scalar 3 " "
LERMSG 1 L& scalar 4 " "
GLSCH 1 R4 scalar 5 " "
MNFTYP 1 14 scalar 6 i '
NFTYP I T4 scalar 7 " "
ITYP 1 14 scalar 8 " "
ITYPFU 1 14 scalar 9 " "
NR2 - 14 (3) 10 | dummy array. Not used in FSGRAL
AW 0 R4 scalar 13 straight line parameter for
weighting function
BW 0 Ré& scalar T4 straight line parameter for
weighting function
Al 0 R4 scalar 15 straight line parameter for T O
g or ¢
e £
Bl 0 R4 scalar 16 | straight line parameter for Ges O s
6 or o
e £
A2 0 R4 scalar 17 straight line parameter for ;e
B2 0 R& scalar 18 " i "
A3 0 R& scalar 19 | straight line parameter for g,
B3 0 R4 scalar 20 " " "
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name of the common block: CFSTRU (continuation)
name mode | type dimension |word remarks
BSIGO I R4 scalar 21 actual dg-value
XIA 0 R4 scalar 22 | lower limit of subinterval for
the integration
X1E 0 R4 scalar 23 | upper limit of subinterval for
the integration
L 0 14 scalar 24 | points to the respective formulae
for analytic integration
Y L R8 scalar 25 | result for {3IA,XI§] integration
of the functions
NDIMP 0 14 scalar 27 | if > O necessary increase for
KMROM
DRUCKL L L4 scalar 28 | control of printing in the case of
errors

Called subprograms:

DPHL

FSANO2
FSANO3
FSANOSL
FSANOQS
FSANC6
FSARQ7Y
FSANOB
FSANCY
FSEXIN
FSGRAL
FSGRAZ
FSGRA3
FSNUG1
FSNUO2
FSNUO3
FSNUGS
FSNUOS5
FSNUC6
FSNUO7
FSNUOS
FSNUO9
FSROMB
FSROMI
FSTOLE
FSWROO
FSWRO!
FSWRC3
FSWRO4
FSWRO9

(entry of FSROMB)

{(entries of FSWROO)
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9.10.18 Function FSNUOI

Problem solved:
Calculation of the function (with double precision)
AW o X + BW

(AW * X + BW is the representation of the pointwise given weighting

function).

Definition:

REAL FUNCTION FSNUO! # 8(X)

Explanation of the argument:

name mode | type |dimension remarks

X I R8 scalar energy value for which the function

is to be calculated

Used common blocks (with explanations of the quantities )

name of the common block: CFSTRU

name | mode | type | dimension | word remarks
NR1 o 14 {(12) i dummy array. Not used in FSNUOI

AW 1 R4 scalar 13 | straight line parameter for the
weighting function

BW I R4 scalar 14 straight line parameter for the
weighting function

Called subprograms:

None
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9.10.19 Function FSNUO2Z

Problem solved:
Calculation of the function (with double precision)
(AW = X + BW) « (Al » X + Bl}

(AW « X + BW is the representation of the pointwise given weighting

function).

Definition:

REAL FUNCTION FSNUO2 # 8(X)

Explanation of the argument:

name | mode | type | dimension remarks

X 1 R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name | mode type | dimension | word remarks
NR1 - 14 (12) 1 dummy array. Not used in FSNUOZ
AW 1 R4 scalar 13 | straight line parameter for the

weighting function

BW 1 R4 scalar 14 | straight line parameter for the
weighting function

Al I R4 scalar 15 | straight line parameter for

o] o o or g
t® "a’® e f

B1 1 R4 scalar 16 | straight line parameter for

o o g or o
t® "a’® e f

Called subprograms:

None
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9.10.20 Function FSNUO3

Problem solved:
Calculation of the function (with double precision)
(AW « X + BW) « (Al = X + Bl) » (A2 « X + BZ)

(AW + X + BW is the representation of the pointwise given welghting function)

Definition:

REAL FUNCTION FSNUO3 = 8(X)

Explanation of the argument:

name mode | type |dimension remarks

X I R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name | mode | type |dimension |word remarks
NR1 - 14 (12) i dummy array. Not used in FSNUO3
AW 1 R& scalar 13 | straight line parameter for the

weighting function

BW I R4 scalar 14 straight line parameter for the
weighting function

Al I R4 scalar 15 straight line parameter for
Gos Uy O OF O
Bl 1 R4 scalar 16 | straight line parameter for

G , 0 , 0 Or O
t? “a® "e f

=i

A2 I R4 scalar 17 straight line parameter for

= |

B2 I R4 scalar 18 straight line parameter for

Called subprograms:

None
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§.10.21 Function FSNUO4

Problem sclved:

Calculation of the function (with double precision)

|
A3 - X + B3 + BSIGO

(AW + X + BW)

(AW ¢ X + BW is the representation of the pointwise given weighting function).

Definition:

REAL FUNCTION FSNUO4 = 8(X)

Explanation of the argument:

name mode | type |dimension remarks

X I R8 scalar energy value for which the function is
to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name mode | type |dimension |word remarks
NR1 - 14 (12) | dummy array. Not used in FSNUOC4
AW I R&G scalar 13 | straight line parameter for the

weighting function

BW 1 R4 scalar 14 | straight line parameter for the
weighting function

NR2 - 14 (4) 15 | dummy array. Not used in FSNUO4

A3 I R4 scalar 19 | straight line parameter for o, j
B3 I R& scalar 20 " " " oo

BSIGO I R4 scalar 21 co-value

Called subprograms:

None



= 9,47 -

9,10.22 Function FSNUQOS

Problem solved:

Calculation of the function (with double precision)

I
(A3 - X + B3 + BSIGO)?

(AW -« X + BW)

(AW « X + BW is the representation of the pointwise given weighting function}.

Definition:

REAL FUNCTION FSNUO5 = 8(X)

Explanation of the argument:

name |mode type |dimension remarks

X I RS scalar energy value for which the function is
to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name |mode type |dimension |word remarks
NR1 - T4 {(12) 1 dummy array. Not used in FSNUOS
AW I R&4 scalar 13 | straight line parameter for the

weighting function

BW I R4 scalar 14 straight line parameter for the
weighting function

NR2 - 14 (4) 15 | dummy array. Not used in FSNUQS .
A3 I R4 scalar 19 | straight line parameter for g,
B3 I R4 scalar 20 " ' " won
BSIGO I R4 scalar 21 oo-value

Called subprograms:

None
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9.10.23 Function FSNUOA

Problem solved:
Calculation of the function (with double precision)

(Al - X + B1)
(A3 ¢« X + B3 + BSIGO)

(AW « X + BW)

(AW » X + BW is the representation of the pointwise given weighting function).

Definition:

REAL FUNCTION FSNUO6 = B(X)

Explanation of the argument:

name |mode | type |dimension remarks

X 1 R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name mode type| dimension{word remarks
NR1 - 14 (12} 1 dummy array. Not used in FSNUO6
AW 1 R4 scalar 13 straight line pavameter for the

weighting function

BW I R4 scalar T4 straight line parameter for the
weighting function

Al I Ré4 scalar 15 straight line parameter for
O, O3 G OF @
£ a e f

Bl I R4 scalar 16 straight line parameter for
Oys O,y O O O
NR2 - 14 (2) 17 | dummy array. Not used in FSNUG6
A3 I R4 scalar 19 straight line parameter for o,
B3 I R4 scalar 20 * " " "o
BSIGO 1 R& scalar 21 Uowvalue.

Called subprograms:

None
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9,.10.24 Function FSNUG7Y

Problem solved:

Calculation of the function (with double precision)

Al ¢« X 4+ Bl
(A3 - X + B3 + BSIGO)?

(AW <« X + BW)

(AW ¢ X + BW is the representation of the pointwise given weighting function).

Definition:

REAL FUNCTION FSNUO7 = 8(X)

Explanation of the argument:

name | mode type |dimension remarks

X 1 R8 scalar energy value for which the function is
to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name mode | type | dimension |word remarks
HR1 - 14 (12) i dummy array. Not used in FSNUO7
AW 1 R4 scalar 13 | straight line parameter for the

weighting function

BW I R4 scalar 14 straight line parameter for the
weighting function

Al 1 Ré scalar 15 | straight line parameter for

Ge» O O, OF O
Bl I R4 scalar 16 straight line parameter for

Ops Ogs O, OF O
NR2 - 14 (23 17 dummy array. Not used in FSKUO6
A3 1 R4 scalar 19 straight line parameter for 9
B3 I R4 scalar 20 " " " o
BSIGO I R4 scalar 21 ao~va1ue

Called subprograms:

None



9.10.25 Function FSNUCS

Problem solved:
Calculation of the function (with double precision)
(Al + X + Bl) « (A2 « X + B2)

(A3 < X + B3 + BSIGO)

(AW = X + BW) -

(AW ¢« X + BW is the representation of the pointwise given weighting function)

Definition:

REAL FUNCTION FSNUOS % 8(X)

Explanation of the argument:

name mode | type |dimension remarks

X I R8 scalar energy value for which the function is
to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name | mode | type |dimension {word remarks
NR1 - 14 {(12) 1 dummy array. Not used in FSNUQS
AW I R4 scalar 13 | straight line parameter for the

weighting function

BW 1 R& scalar 14 straight line parameter for the
weighting function

Al I R4 scalar 15 straight line parameter for
Op» 0,5 0, OF O

Bl 1 R& scalar 16 | straight line parameter for
0,5 0., 0, OF 0O

A2 1 R4 scalar 17 straight line parameter for ;e

BZ 1 R& scalar 18 " " " o

A3 I R4 scalar 19 | straight line parameter for 9

B3 I Ré scalar 20 " " 1 e

BSIGO I R4 scalar 21 oo-value

Called subprograms

None
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9.10.26 Function FSNUOY

Problem solved:
Calculation of the function {(with double precision)
(Al « X + Bl)Y = (A2 - X + B2)

(AW = X + BW) - 3
(A3 « X + B3 + BSIGO)

(AW « X + BW is the representation of the pointwise given weighting function)

Definition:

REAL FUNCTION FSNUOYS # 8(X)

Explanation of the argument:

name mode | type | dimension remarks

X I R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name mode | type |dimension |word remarks
NR I - 14 (12) 1 dummy array. Not used in FSNUO9
AW I R4 scalar 13 straight line parameter for the

weighting function

BW I R4 scalar 14 straight line parameter for the
weighting function

Al 1 R4 scalar 15 | straight line parameter for
O,s 0,5 O_ OF 0,
Bi 1 R4 scalar 16 straight line parameter for

o 0 0 or o
t? "a’ e £

A2 it R4 scalar 17 straight line parameter for u

e
B2 1 R4 scalar 18 " " v woon
A3 I R4 scalar 19 straight line parameter for Iy
B3 I R4 scalar 20 ' " " woon
BSIGO 1 R4 scalar 21 co-value

Called subprograms:

None
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9.10.27 Function DPHI

Problem solved:

Calculation of the function (with double precision)

I/E

Definition:

REAL FUNCTION DPHI ¥ 8(E)

Explanation of the argument:

name mode | type | dimension

remarks

E 1 R8 scalar

energy value for which the function

is to be calculated

Used common blocks:

None

Called subprograms:

None
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9,10.28 Function FSANQO2

Problem solved:

Calculation of the function (with double precision)
DPHI + (Al = X + Bl)

(DPHI(X) 1is the program built in weighting function)

Definition:

REAL FUNCTION FSANO2 = 8(X)

Explanation of the argument:

name mode type | dimension remarks

X I R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name |mode type | dimension | word remarks
NR1 - 14 (14) 1 dummy array. Not used in FSANO2
Al 1 R4 scalar 15 | straight line parameter for

0,5 0,5 0, OF O
Bl I R4 scalar 16 straight line parameter for

0., 0, 0_or ¢

t a e f

Called subprograms:

None
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$.10.29 Function FSANO3J

Problem solved:
Calculation of the function (with double precision)
DPHY - (Al - X + Bl) « (A2 - X + B2)

(DPHI(X) is the program built in weighting function)

Definition:

REAL FUNCTION FSANO3 % 8(X)

Explanation of the argument:

name mode | type |dimension remarks

X I RS scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU
name mode | type |dimension |word remarks
NR1 - 14 (14) i dummy array. Not used in FSANO3
Al I R4 scalar 15 | straight line parameter for
g, 0 , 0_or g
t a e £
Bl I R4 scalar 16 straight line parawmeter for
o,., O_, 0_oOr o_
t a e r
A2 I R4 scalar 17 straight line parameter for ;e
B2 I R4 scalar 18 " " " "o

Called subprograms:

None



9.10.30 Funct

Probl

ion FSANC4

em solved:
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Calculation of the function (with double precision)

DPHI

(A3 » X + B3 + BSIGO)

(DPHI(X) is the program built in weighting function)

Defin

ition:

REAL FUNCTION FSANO4 = 8(X)

Explanation of the argument:

name

mode | type

dimension

remarks

I R8

scalar

energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU
name mode | type | dimension |word remarks
NRI - 14 (18) 1 dummy array. Not used In FSANO4
A3 I R4 scalar 19 straight line parameter for g,
B3 1 R4 scalar 20 " " " "o
BSIGO I R4 scalar 21 oo—value
Called subprograms:

None




9,10.31

Function FSANOS

Problem solved:
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Calculation of the function {(with double precision)

DPHI -

dy

(A3 - X + B3 + BSIGO)Z

(DPHI(X) is the program built in weighting function)

Definition:

REAL FUNCTION FSANOS5 » 8(X)

Explanation of the argument:

name

mode

type

dimension

remarks

RE8

scalar

energy value for which the function
is to be calculated

Used common blocks {with explanations of the quantities):

name of the common block: CFSTRU

name mode type |dimension |word remarks

NRI - 14 (18) 1 dummy array. Not used in FSANOS
A3 I R4 scalar 19 | straight line parameter for o,
B3 1 R4 scalar 20 " " " o
BS1GO I R4 scalar 21 oc—value

Called subprograms:

None




9.10.32 Function FSANOG

Problem solved:
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Calculation of the function (with double precision)

DPHI -

Al

+ X + Bl

(A3 « X + B3 + BSIGO)

(DPHI(X) is the program built in weighting function)

Definition:
REAL FUNCTION FSANO6 % 8(X)

Explanation of the argument:

name

mode

type

dimension

remarks

R8

scalar

energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name | mode type | dimension |word remarks
NRI - 14 (14) 1 dummy array. Not used in FSANO6
Al I R4 scalar 15 straight line parameter for

Ops 0,5 O OF O
Bl 1 R4 scalar 16 | straight line parameter for

O s 0.5 O, OF O
NR2 - 14 (2) 17 | dummy array. Not used in FSANO7
A3 1 R4 scalar 19 | straight line parameter for 9,
B3 1 R4 scalar 20 " " " "o
BSIGO I R4 scalar 21 oo—value

Called subprograms:

None
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9.10.33 Function FSANO7

Problem solved:
Calculation of the function (with double precision)

Al ¢ X + Bl
(A3 » X + B3 + BSIGO)2

DPHI =

(DPHI(X) is the program built in weighting function)

Definition:

REAL FUNCTION FSANO7 =% 8(X)

Explanation of the argument:

name |mode | type |dimension remarks

X I R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name | mode type |dimension |[word remarks
NR1 - 14 (14) 1 dummy array. Not used in FSANO7
Al I R4 scalar 15 straight line parameter for

o 0,0 or g
t? "a’® e f

B1i I R4 scalar 16 straight line parameter for
6,06 , 0 Or ¢
t a e £

NR2 - 14 (2) 17 dummy array. Not used in FSANO7Y
A3 I R4 scalar 19 | straight line parameter for O,
B3 1 R4 scalar 20 " " " v
BSIGO I R4 scalar 21 oo-value

Called subprograms:

None
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9.10.34 Function FSANOS

0 e G o D e s s e Gy s D i G

Problem solved:

Calculation of the function (with double precision)
(Al = X + Bl) » (A2 « X + B2)
(A3 < X + B3 + BSIGO)

DPHI -

(DPHI(X) is the program built in weighting function)

Definition:

REAL FUNCTION FSANOS # 8(X)

Explanation of the argument:

name |mode |type |dimension remarks

X 1 R8 scalar energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name |mode type |dimension |word remarks
NRI a I4 (14) i dummy array. Not used in FSANOS .
Al I R4 scalar 15 | straight line parameter for
Gus O 5 O, OF O
Bl I R4 scalar 16 | straight line parameter for

g o g or o_. .
t? "a’ e £

A2 1 Ré& scalar 17 | straight line parameter for ;e.
B2 I Ré& scalar 18 " " ' tew
A3 1 R4 scalar 19 | straight line parameter for o,
B3 1 R4 scalar 20 v " * W
BSIGO I R4 scalar 21 Go—value

Called subprograms:

None



9,.10.35 Function FSANO9

Problem solved:
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Calculation of the function (with double precision)

DPHI

(DPHI(X) is the program built in weighting function)

(Al

» X + Bl)

+ (A2 < X + B2)

Definition:

REAL FUNCTION FSANOY9 = 8(X)

Explanation of the argument:

(A3 - X + B3 + BSIGO)?Z

niame

mode type

dimension

remarks

I R8

scalar

energy value for which the function
is to be calculated

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU
name |mode |type |dimension |word remarks
NR1 - 14 (14) 1 dummy array. Not used in FSANOS
Al I R& scalar 15 | straight line parameter for
Oy.s 0,5 O OF O
Bl I R4 scalar 16 | straight line parameter for
Ous 0,5 O, OF O
A2 I R4 scalar 17 | straight line parameter for ;e
B2 1 R4 scalar 18 v " " "o
A3 1 R4 scalar 19 | straight line parameter for o,
B3 I R4 scalar 20 " " " "o
BSIGO I R4 scalar 21 oo—value
Called subprograms:

None




9.10.36

Subroutine FSEXIN

Problem solved:

Analytical integration of the functions described in 9.10.18 to 9.10,26
and 9.10.27 to 9.10.34 with DPHI(X) = 122,

Definition:

SUBROUTINE FSEXIN

Used common blocks {(with explanations of the quantities):

name of the common block: CFSTRU

name |mode type | dimension [word remarks
NR1 - 14 an 1 dummy array. Not used in FSEXIN
CONST I R&4 scalar 12 see 9.10.1 (common blocks)
AW I Ré& scalar i3 see 9.10.17 (common blocks)
BW 1 Ré scalar 14 " o
Al I R4 scalar 15 w "
Bl 1 R& scalar 16 v "
A2 1 R& scalar 17 w v
B2 1 R& scalar 18 " "
A3 I R4 scalar 19 " e
B3 I R4 scalar 20 w "
BSIGO I Ré4 scalar 21 " v
XI1A 1 R& scalar 22 i "
X1E I R& scalar 23 ' u
L 1 14 scalar 24 o o
Y o | Rr8 scalar | 25 " "

Called subprograms:

FSLOMQ
FSWRO3 (entry of FSWROO)
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Problem solved:

With Q = F « (XIE - XIA)/(! + F » XIA) the function calculates - with
double precision - log(l + Q) - Q + 0.5 = Q2 by using an expansion

into series. The value is calculated with an relative error less or

equal IO‘]S.

Definition:

REAL FUNCTION FSLOMQ » 8(XIE,XIA,F)

Explanation of the arguments:

name mode | type | dimension remarks
XIE I R8 scalar see problem solved
XIA 1 R8 scalar " " "

F 1 R8 scalar " " "

Used common blocks (with explanations of the quantities):

name of the common block: BLANK COMMON

name | mode type | dimension |word remarks
NR1 - 14 (4) 1 dummy array. Not used in FSLOMQ
NO I 14 scalar 5 print output unit number

Called subprograms:

FSWRO3 (entry of FSWROO)
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Function FSGRAL

Problem solved:

Checks if all straight line parameter ranges cover the integration sub-

interval.

Definition:

LOGICAL FUNCTION FSGRA! (AB,IAB,MAB,XIA, XIE)

Explanation of the arguments:

name |mode | type |dimension remarks
AB 1 R4 (MAB,4) straight line parameters
IAB I 14 scalar pointer to the actual straight line

parameter set

MAB I 14 scalar used for dimensioning AB

X1A 1 R4 scalar lower limit of integration sub-
interval

XIE 1 R4 scalar upper limit of integration sub~
interval

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name |mode type |dimension |word remarks
NR1 - 14 (4) | dummy array. Not used in FSGRAI
GLSCH I R4 scalar 5 see 9.10.1 (common blocks)

Called subroutines:

FSTOLE
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9.10.39 Subroutine FSGRAZ

Problem solved:

Localisation of the actual straight line parameters. Testing if cross

sections are zero or less than zero or if they are changing the sign.

Definition:

SUBROUTINE FSGRA2(IFUN,AB,IAB,MAB NAB,
XIA,XIE,XIEE,SPRUO,SPRU3,
IFAR,LFAR,LFARA,
FARIN,FARAN, IFUNAR,
NUDUR)

Explanation of the arguments:

name mode type | dimension remarks

IFUN 1 14 scalar selection of (A1,B1),(A2,B2) or (A3,B3)
AB I R4 (MAB,4) straight line parameters

IAB 10 14 scalar pointer to the actual straight line

parameter set

MAB I 14 scalar used for dimensioning AB

NAB I 14 scalar maximum value of IAB

XIA I R4 scalar lower subinterval limit

XIE 1 R4 scalar upper subinterval limit

XIEE 10 R4 scalar XIEE > XIE. energy value until which

- starting at XIA - the cross section
is zero or has any error

SPRUO 10 L4 scalar test control., Switch for some tests

SPRU3 0 L4 scalar is set .TRUE. if a cross section has
been equal zero in the interval
[XIA,XIE]

IFAR 1 14 scalar see 9.10.17 (argument list)

LFAR 10 L4 (2,3) " "
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name mode | type |dimension remarks
LFARA 0 L4 (2,3 see 9.10.17 (argument list)
FARIN 10 R4 (2,3,2) " "
FARAN 0 R& (2,3 " “
IFUNAR 10 L4 (2,3 " "
NUDUR 1 L4 scalar Switch for changing sign test

Used common blocks (with explanations of the quantities):

name of the common block: CFSTRU

name |mode rype |dimension |word remarks

NRI - 14 (3 I dummy array. Not used in FSGRAZ
LERMSG I L4 scalar 4 see 9.10.1 (ecommon blocks)
GLSCH 1 R4 scalar 5 " "

NR2 - 14 (2) 6 dummy array. Not used in FSGRAZ
ITYP 1 14 scalar 8 see 9.10.1 {(common blocks)
ITYPFU I 14 scalar 9 " a

NR3 - 14 (5) 10 | dummy array. Not used in FSGRA2
Al 0 R4 scalar 15 see 9.10.17 (common blocks)

Bl 0 R& scalar 16 " i
A2 o R4 scalar 17 ' "

B2 0 R4 scalay 18 " ¥
A3 o R& scalar 19 " "

B3 0 R&4 scalar 20 " "

BSIGO 1 R4 scalar 21 " *

Called subprograms:

FSGRA1
FSTOLE
FSWROZ
FSWRO3 } (entries of FSWROO)

FEWRO4
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9.10.40 Subroutine FSGRA3

Protlem solved:

Localisation of the desired straight line parameters for the interval [8IA,XIE]

Definition:

SUBROUTINE FSGRA3(AB,IAB,MAB,NAB,
XIA ,XIE)

Explanation of the arguments:

name |mode | type |dimension remarks

AB I R4 (MAB,4) see 9.10.38 (argument list)
IAB 10 I4 scalar " "

MAB I 14 scalar " "

NAB I 14 scalar maximum value of IAB

XIA 1 R4 scalar see 9.10.38 (argument list)
XIE I R4 scalar " "

Used Common blocks (with explanations of the quantities):

COMMON/CFSTRU/NR1 (4) ,GLSCH

All quantities are explained in 9.10.38. All have the same mode.

Called subprograms:

FSGRAI
FSWRO3 (entry of FSWR0OO)



8.10.41

Subroutine FSROMB

Problem solved:

Numerical integration with the Romberg method (see /4/) _

Definition:

SUBROUTINE FSROMB(FCT,=)

ENTRY FSROMI (EPS,NDIM,DRINWA,YF,
YFEPS ,AUX)

(Passes the argument addresses to the subroutine)

Explanation of the arguments:

name mode | type | dimension remarks
FCT I F§ - name of the function to be integrated
" - - - RETURN! is done if the wished accuracy
could not be reached within NDIM=-1
bisections
EPS I R4 scalar desired integration accuracy
NDIM 1 14 scalar NDIM=1 = possible number of bisections
DRINWA 1 R4 scalar see 9.10.1 (afgument list)
YF 10 R4 (3 results added for the different
classes (see 9.4)
YFEPS 10 R4 (3) maximum relative integration error for
the results of each class
AUX L(0) R4 (NDIM) auxiliary array (see /4/)

Used common blocks (with explanations of the quantities):

name of the common block: BLANK COMMON

name mode | type | dimension |word remarks

NR 1 - 14 (4) i dummy array. Not used in FSROMEB

NG I 14 scalar 5 print output unit
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Used common blocks {(with explanations of the quantities):

name of the common block: CFSTRU

name mode | type |dimension |word remarks
TEST ! I L4 scalar I see 9.10.1 (common blocks) .
TEST2 1 L4 scalar 2 v v
TEST3 1 L4 scalar 3 " "

LERMSG 1 L4 scalar 4 " B
GLSCH I R4 scalar 5 " "

NR2 - 14 (2) 6 dummy array. Not used in FSROMB
ITYP I 14 scalar 8 see 9.10.1 (common blocks)
ITYPFU I 14 scalar 9 " v

NR3 - 14 (i 10 | dummy array. Not used in FSROMB
BSIGO I R4 scalar 21 co—value

XL 1 R4 scalar 22 lower integration limit

XH 1 R4 scalar 23 | upper integratiom limit

NR& - 14 (1) 24 dummy array. Not used in FSROMB

Y 0 R8 scalar 25 | result of the integration
NDIMP 0 14 scalar 27 if > O necessary increase of NDIM
DRUCK 0 L4 scalar 28 is set to .TRUE., if an error
prin?ing has been done in the
routine

Called subprograms:

FCT
FSWROOC
FSWRO3

(see argument list)

(entry of FSWROO)
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9,10.42 Block Data

Problem solved:

Initialisation of IDUR in COMMON/CFSDUR/.

9,10.43 Subroutine A8FORM

e o e s s s i e B Gl G e o ) S o

Problem solved:

Printing of text with "big" letters.

Definition:

The compiled program is stored in a system library as object code (see /6/).

9,10.44 Subroutine NDF

o R e G D i G D 2 G B

Problem solved:

Retrieval of KEDAK~data. (see /3/, /2/)

Definition:
The program is used in all parts of MIGROS-3. The definition may be
found in /3/.
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10. The calculation of group constants in the thermal group. Module 10

10.1

10.2

This module is extended against the version in MIGROS-2 by the calculation
of the average total cross section, Besides this three new types are
entered into the program for formal reasons, PROBSGIth, SGNCOth and CHI
(definition see below). These types are used to facilitate the input for a

GRUBA /1l/ insertion run.

It is assumed, that the thermal energy range is covered by one energy
group. For the cross sections except the elastic scattering cross section

a l/v-law is assumed, and for the weighting function a Maxwell distribution
at T = 293.6K corresponding to kT = 0.0253 eV. The thermal group cross

sections for types with a 1/v behaviour are then given by (/2/)

k — _ v?'. k
O, th = 2 cx(0.0253 eV) (10.1)
k = isotope

x = neutron reaction (n,x) except (n,n) process

th thermal

The thermal group cross sections are calculated by formula (10.1) for
all types x of neutron reactions, except those for elastic scattering.

Furthermore the following group constants are calculated:

- the average elastic scattering cross section

k-

k
= V 10.2
ag , 1 g (0.0253 e ) ( )

- the average cosine of the elastic scattering

kﬂ; L kue(o.ozsa ev) (10.3)

~ the average number of secondary neutrons per fission

k?%h = K (0.0253 eV) (10.4)
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= the average a-value

K
%y, ¢th
k; - i Yy = radiative capture (10.5
th ka- f = fission +3)
f,th
~ the average n-value
k3
k= _ th
ey, = ]+k&- (10.6)
th
The assembled group constants are calculated as follows:
‘- the average capture cross section
k—~ k— k— *)
0c,th Oa,th 0f,th (10.7)
- the average total cross section
ko k ~ k— k— k
= (10.8)

o = g + o + O, + 0
t,th n,th a,th i,th 2n,th

For obtaining consistence with the data included in the GRUBA-library,

it is necessary to set the following types in this module:

-~ the inelastic scattering matrice in the thermal group

PROBSGIth = 1. (10.9)
- the elastic scattering matrice in the thermal group

SGNCOth = 1. (10.10)
- in the case of a fissile isotope the fission spectrum

in the thermal group

CHI = O, (10.11)
10.3 The following subroutine 1s necessary:

THERM (NE, NTY, TYP)

*)

Definition of tue abscrption cross—section o, (KEDAK-tywe SGA)

== 3
g o, + o+ op * oyt oy (see /?/)
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The following parameters are defined by the control program:

NE : number of energy group limits
NTY : number of cross section types
TYP(NTY) : one-dimensional field containing

the cross section types.

References

/1/ D. Woll
Aufbau und Verwaltung der Gruppenkonstantenbibliothek GRUBA
KFK 1815, 1973

/2/ K.H. Beckurts, K. Wirtz
Neutron Physics, Springer Verlapg Berlin, Gottingen,

Heidelberg, New York, 1964, pages 98 - 100

/3/ B. Goel, B. Krieg
Status of the Nuclear Data Library KEDAK-3
October 1975
KFK 2234, NEANDC(E) 171 »>U<<, 1975






11. The calculation of the weighted average 1/v values. Module 8§

11.1 The difference between the program version in MIGROS-2 and in MIGROS-3
is a more exact method of integration. In the case of a
pointwise given weighting function the MIGROS-2 version uses only
the energy points of the weighting function and the energy group
limits as integration points. The MIGROS-3 version starts with
the same energy points and calculates the numerator and the denominator
of formula 11.2. Then the distance between the integration points is
bisected and the numerator and the denominator is calculated once
more. This technique is continued until the relative deviation
of the numerator integral calculated with n and 2%n energy points
and of the denominator integral calculated with n and 2%n energy points
is less than or equal to a given error limit e. In the case of a
weighting function given as analytic function the numerator and the
denominator integral is calculated starting with 10 equidistant energy points
in the respective energy group. Then the number of energy points is
doubled and the calculation is done once more. This technique is

stopped if the error limit is reached as explained above.

11.2 The average !/v values are defined as

[+ F(E)dE
| (g)
Q;Jg = (11.1)
[ F(E)dE
(g)

11.3 The numerical integration is performed by the following formula:
(trapezoidal rule)

n  F(E.) F(E. )
1 141
Lo TR s By, )
1 1=1 1 1+1]
=) =c- (11.2)
v g o
I (FE) +FEL DY - (B, -E])

i=1
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i : index of the integration points

E.l ¢ integration points in energy group g

F(Ei) : weighting function

n ¢ number of integration points in energy group g
c ¢ constant = 7,229286 - 10-7

. 1 c
In the thermal group the 1/v value is set equal to 2/? 5. 0253

The following subroutine is used:
EDV (NE, ENG, NSP, E, F, EPS, V, NEF, ST, FI, IW)

The following parameters must be defined:

NE number of energy group boundaries

ENG (NE) energy group boundaries in [éi]

NSP number of energy points of the weighting function
E(NSP) energy points of the weighting function in [éj]
F(NSP) weighting function at the energy points E(NSP)
EPS permissible integration error

NEF dimension of the working fields ST and FI

V(NE), ST(NEF) and FI(NEF) are one-dimensional working fields, IW is a

control word internally used .



12.

The calculation of the fission spectrum. Module 7

The program version included in MIGROS-2 calculates the Watt-Cranberg
fission spectrum using the KEDAK data type CHICR,/2/, which contains
the corresponding parameters. For some isotopes the data type CHICR is
not available on the KEDAK library. In such cases the module version
included in MIGROS-3 calculates the Maxwellian spectrum using the
KEDAK type SEDF, /2/, with the argument K=2 meaning that a Maxwell
model is used and the first functional value p=1 meaning the fraction
of the spectrum to the total energy distribution. Note, that if the
highest energy group boundary is greater than or equal to 10.E6 eV
this boundary is set equal to 20.E6 eV because otherwise

NE
Z X5 is not close enough to 1. (Summation is carried out over all
i=1 energy groups.)

12.2 Calculation of the Watt-Cranberg spectrum

E

£
exp{- =1

W(E) = — 2« exp{- %} . sinh{-,% EE) (12.1)
YneE_ T

3

E energy in MeV
Ef fragment kinetic energy per nucleon in MeV,
T Watt fragment nuclear “temperature' in MeV.

The fission spectrum in energy group g is defined as

X, = J x(E) dE (12.2)
B (2

Eg upper group limit in MeV,

Eg+l lower group limit in MeV,

Using formula (12.1) one gets

x_ = 1/ = ¢ {exp(=x__) - exp(~x)) - exp(-y__ )
& 2.4 V¥ Ef g+l 8 gt

) - erf(xg) (12.3)

4+

2 i
exp ( yg)} 5-{erf(xg+‘

+

erf(yg+l) - erf(yg)}

with



~12.2~

o E E E
X = .__g-— _£; X = —iﬂ._ Ed -f-
g8 \r T g+l T T
R L LN
o * © o Tge
T T T T

2
g

erf(x) = e dt

O - ¥

5

12.3 Calculation of the Maxwellian spectrum
The assumption for the calculation of the Maxwell spectrum is
the existence of the KEDAK data type SEDF, /2/, containing the nuclear

temperatures O at the fission energies E,. The Maxwellian spectrum
is given by formula (12.4) which was taken from /1/.

X(E) = 2/(0+v78) « VE + exp (-5) (12.4)
The fission spectrum in energy group g is defined as

Xy = [ x(E) dE (12.5)
(g) .

Using formula (12.4) one gets

_I;:g _Egﬂ
U8, fgery | [ Pe ., 0 _[Tani 0 ?
x, = erf ) - erf ¢ ) - - e - ° e .
g 0 0 0 o v
{12.6)
E
For —&-< 1.E-3 a polynomial expansion is taken.
€]
@ is taken or interpolated from KEDAK at the median fission energy
E,6 = 165 keV for a typical SNR neutron energy distribution ¢(E)
Eo L
[TV(E) » 0p(E) ¢ $(E) dE =/ V(B) * 0. (E) * ¢(E) dE (12.7)
o] E
el
=-%—f v(E) - of(E)  ¢(E) dE
0
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12.4 The following subroutine is necessary
SUBROUTINE SPALT(NE,ENG,X)

The following parameters are defined by the control
program:

NE number of energy group limitsy

ENG(NE) one-dimensional field containing the energy
group limits in [é?]_

The following parameter is defined by the subroutine
SPALT -

X(NE) one-dimensional field containing the fission
spectrum ,

The subroutine SPALT calls subroutine CHIINM which
calculates the value of the Maxwellian spectrum in
one energy group !

SUBROUTINE CHIINM (E!,E2,TETA,X2)
The following parameters are defined by SPALT

El lower energy group limit,
E2 higher energy group limit,

TETA nuclear temperature at the fission energy 165 keV.
The following parameter is defined by subroutine CHIINM -

X2 value of the Maxwellian fission spectrum in the energy
region from El to E2,
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Appendix A. Sample Problem

1. Job Control Cards

F/INRIITMI J03 (0017, 101,P6MIB) ¢KRIEG,CLASS=A,TIME=114 REGICN=3T70K
JXSETUP DEVICE=2314,1D=GFKO0O50

FAFORMAT PR,DNDNAME=SYSMSG ,FORMS=REPRD

fEXFORMAT FR,CONAME=FTO6F00L, FORMS=REPRD

/7 FXEC PGF=MIGROS3

F/STEPLIB LT OSN=LOADJNUSYS s VOL=SER=KAPROS UNI T=2330,D I SP=SHR
//FTO8F001 CD UNIT=SYSDA,SPACE=(TRK, 2]

//7FT06FCCY CD 5YSOUT=A,

/7 DCB=(RECF¥=FBA,LRECL=133,8BLKSIZE=1995), SPACFE={TRK,25}
J/FTOLFC0L DD UNIT=2314,V0L=SER=GFKO50:NDSN=KECAK3 ,LISP=SkR
//FTO3F00L CD UNIT=SYSDA,SPACE={TRK,20)

J/FTIOFCOL OD UNIT=SYSDA,SPACE=(TRK,23D)

//FTCSFCCY1 ED %

2. Input

au 2353 1

ELCcCa 3
2 : 1418 18 2 14 14 4 14 14 5 5 4 511 7251 8251 10 26 26

AENDE a2 111

aC 163 C
aBLoCa 2
5 34 4 €33 61212 93 3 912 12

AENDE & 111
AENCE @ 11¢
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3. Overlay Cards

JVeERLAY MIGRCS

INSehT cINGs FREEFU

LWeriaY MIGKUSs

ANSCRT FOEMoblhkGonl KUUsSTCSSePSIXIZEXPPX
UGV el &Y MIGRCS

INSchT F3TAT pQULr g T AEySICC o PHASEGE 22y CMIT qCELTAGEPS I CAMNGCAMGyCAFN
ANScRT POL s SUCH

UVekl AY MIGKR(S

INschT FoTRUKgFSTOLE sCFSTRUSCFSTRF FSWRCD gFSWRELIFSRRSZ,FSRRS24CFSHMEL
J¥esl AY FSTRUL

ANSERT FOGUERsFOTRUZ ¢FSTRUBsFSTRUGsFSTRUS,FSSNCL
ANSERT FOXINTFSOGRAL FSGRALFSGRAZ2,FSGKRA3
JVERLAY FSTRUZ

INSERT FSEXLINFILLMG

LUVYERLAY FSTRU3

IiNserT F3RUMRB

CVERLAY FSTHRU4

INSeRT FOSNUOLFOSNUOZoFSNUC3FSNLCGsFSNUGCS ¢FSNUCE oFSNUOT oFSNUCEBoFSMLOS
CvekLaY FsThRuUs

ANSERT FIANUZsFoANOS oFSANCE oFSANCO gFSANCE yFSANCToFSANCByFSANCS
LVYERL AY FSTRUL

INSeRT FsTRUG

UVertAY F3TRUL

INseRT FSTRUL

CVERLAY FSTRUL

INSeRT FOWRSSASFURM

LVeErLAY MIGRLS

INsbERT SUNDeFLeGORUP

CveRL AY MIGRLS

InSeRl CRONEN CUY S FIPLLAGSCAT, SINPCL,FEPCLL
LyekiAY COAhE

INSERT 5CaTOaKcDsTRA

UVerl 8Y A

IiNsck® DACKG

LUVerLAY B

ANSzhT NUkZAD

GveniLAY B

EnNSert 3P=CT1

JVERLAY A

ENSERT SICRGeSGINT e XANPCL

uYekl AY Oz

INseRT SCATC

LUVeRLAY A

INSERT EnCGRGuR UL

CVERLAY 4

INSerT RENULA

UVERLAY A

i NseRT KEPRCE

LVERLAY A

INSERT SIMPSIoFINT PRUBGEXD«THETAZCNFAK TENME
CVERLAY MIGRLCS
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PnSenT FLUMMLIaSUM IPLLAs PUSUM INTEG

LVEKLAY A

InSenT Mo AsGT 400

JVerl &Y A

INSERT MUKCNgPRINT

LVehkeAY A

INSERT TRAFL s INFORM e PUNK

uVohiAY A

INouri MAKKUO LUCKOs L COKL LECK2 ¢ LLCLC KD

UVEZRLAY A

INSerT LECALSLEGPLUL s LEGINT LEGISTSLECGARSC

OUVekLAY A

INSERT GRUPINRIFPCLANGSPRAL

CY¥cRiLAY MIGRUS

INSERT SPALTsCHIINM

LVeALAY MiIGRLS

InNSeRT cOv

JVonl &Y SMIGKGS

iNSERT REMC ghEMP o AMESHy I h IhN g IWC g ZW INGEGRENZ G ICSCP ENERG,FIPCLS IPCL
UVeRLAY A

INSERT KeCOAT s AUSOGLy CRONT gLININToSUCHFMSINT (FXIRTSEARCH MASSIN
JVERLAY &

INSerT 43GralsSMURAN, AHRS LM yBCMARINT yNCRISINTEN oFTL oW IRKoFILR, £KCR
UVekLaY MIGRGS

AINSERT THZRM

SNTRY MALN

NaMiEz MLEGRC33(R)

On the following pages A4 to A29 the output of the results is given. The
input description, that also was printed out by the job has been omitted

here. It corresponds to the input description given on pages 2.2 to 2.17.



STAND CFER KERADATENBIBL ICTHEK VOV 261076

au 2354 1
aFLCCy 2

g 1 18 12 2
ZFNDE 2 111
aC 162 C
aRLOCH 2

5 34 4 ¢ 3
AENDE 3 111
gENCE 7 112

# 1 GRCS -3

14 16 4 14 14

6 12 12 3 3

5

3

54 511 7251 328 1 10 26 26

9 12 12

TASK FOR MATERIAL U 235
A3 okok 0k ok Kk R F KBk 4k O R R R Rk ke e ok ek R R

FCR THE WFICKTING SPECTRUM THF FUNCTION PHIC(E)

NATE 22.11.7¢

Ih MODULE 1

TIME 1R.01.51

FFCGRAMM KFANZIFFFR |

PRCGRAMM ZUR BREREC HNUMG

SIEMA O

C.C

C.100000C0E+0?
(.1C0CCCLOR+03
C.100000COF+04
C.1CCCCCCOE+NS
0.100000C0E+06
C.10CCOCCOE+QT

MAT FR TAL
1) 235

SICMA G
D.2317C120F+C2

FG

342532539+ 00
0.49302417E+CO
Da 716468535+ C0
0.93765211E4+00
1.99288553E+70
0.99945521E+G0
1.939989414E+10

TEMPERATUR GRUPPE

3CC.00 18

S IGMA N
Col2B886469E+072

N

0. 943565465400
C.94963223E400
0.97019434E400
CoG92E8TH4E+CT
0.999172)6E430
Ce 99G8960E5F+0C
19999908 2E 409

OR DPHEI{FR) WILL

33310 WORDS ARE NOT USEDN IN THE REGICN FIELD

VON PFSONANZSELPRSTARSCHIRMFAKTOREN VCN

0.?89996R0F 402
FF

N.44212514F+C0
Do SCS3AZTMTE 02D
D.72497588F+00
De G285€2CS4F+ (0
D.99322623F+00
Do 9GGTESELE+CD
1Y.9G909907CER+0D

AUFCELOESTEN

B R T Y

BE USED,

GRENZEN
D.4550E402 0D.1000E+03
SICKA F ST GHMANT

71212886469 E4+4072
ENL

0.9271696B E+0Q
3.G3204403E+00
D655298940 F+39
C:58639333E40)
0.99829018E+41¢
0.99979395E4+00
1.99998218F+4uL

RESCNANZPARAMETE RN

SIGHMATL
0.,65056259% 402

FT1

0,3€945707TE+00
Je 42256057E+20
Ja62977850E+00
0.90295374E+00
C.98853165F+0C
C.998808349E£400
0999864221 +00

- Y -



SIGMA €

el

C.1COCCOCCE+C?
C.1C0NCO0CCOE+03
(. 100CCCCCE+C4
Qs 1000COCOE+CH
(- 1CICCACOE+C6
0.10000000F+07

SIGWA O

0.0

C.10N00000E+02
C.1CO0CCCCCF+03
C.1C00CCC0E+04
C. 1COCCCCCE+CS
0.10000000E406
C.1COCCOCCE+QT

MATERIAL TEMPERATUR GRUPPE

U 235

SIGHA G
0.2315%272€E+C2

FG

1e52090T794E+00
D.5876T426E+C0
0.79037625€+00
0. 95936489+ C0
0.99556696E+C0
1:999675034E400
0.999944G8:+C0

900.00 1€

SIGMA N
C.1288B164F412

N

0.95319634E+00
Co 9586991 TF+ 0G0
CaGTT49454E40C
C.995720826E400
0999441 T4FE+CC
1+39994034F +00
Co 99959851F +00

MATERIAL TEMPERATUR GRUPPE
U 23¢ 21CC, 00 i8

SIGMA G
0.23122330F+02

FG

0.6059048B8E+00
0.66609097E+20
0.8406%175E+C0
0.37142029E+00
0.99692833E+ (0
0.99976003E£+CO
7,399996543E+00

SIGMA N
C.12889277E+0C2

N

Co©H04T739CE40C
N.96593255E400
Ge GB2T706G(E+GC
Ca99€64253E400
0.99961T4CE+00
C.99955834F +0C
0.99999750E+00

IN MCDULE 1 4D7.16 SECCNCS CPU-TIME ARE LSED

CATE 22.11.76

TIME 18,326,114

GREMZEN

Ce 4€50E¢(2 C.10CCF+C3

SYGrS F
V. 728985732E+02

FF

1.5213171Z2FE+0N
0.5%581C1T7F+00
Ca7SI245ECEHDN
0.95305225F+00
0. 66552155F+ (0
D.56981242%5+00
0:G9993E56E+0)

GRENZEN

SIGMAN1
0. 128881645+02

FN1

1.932434250F+C0
Ne33993843 E+3D
JeG6224260E+G0
0.99085903f+00
0:.99892360E+00
0.99987465F+0C
0,99999237 £+2)

0.4650F+C2 (C,.,1D00E+03

SIGMA F
0.,28932622E+02

FF

0. 6CTSE2EAE+CO
DeEES52EESF 0N
J.R34T74588F+00
D.9€915CCTF+00
0.996T48ETESCD
0. GS9B4ZEEF+CO
0.99997044% 400

SIGMANT1
0.1288927TE402

FN1

C.93858165F+00
1.94607395F+00
0.9696356TF+00
3993465826400
0.99926466 F+00
C.99991411F+00
0.99999354F+(00

SIGMATL
T, 650311588402

FT1

0e42302497E+00
0.4858G9534E+00
Ne7C428253E400
2.93282698E4+00
099259353 £+00
C.95324034E4CC
0.,33930743E£+00

STIGMATL
0.64344519E402

FT1

0.48321063E+00
0. 54955190E+00
0.76128662E+400
3. 951814T71E+O0
0.99474430E+00
0.99947912 E+00
0.99994189E+C0

-GV -



TN MODULE 2

PFOGRAKMK KERNZIFFER 2

PRCGRAM¥ ZUF BERECHNUNG VON RESONANIZISELBST ABSCHIRMFAKTOREN VON STATISTISCHEN RESONANZPARAME TERN

NUKBER CF SERIES,TAKEN

SIGkA O

0.0

C.100GCOCOEHD2
(.10CCCCCCE+C3
C.10000000E+0%
(. 1COCCCCOF+C5
0.10000000F+0€
C»1000CACHE+NT

SIGKA O

0.0

(. 1000C0CCE+02
0.1000C0C0E+03
(. 10n00COCOF+04
C.10000000E+05
(. 1CCCO0CO0E+CE
(. 100CCCCCE+QT

STCMA O

Ce0

0.13000000E402
(. 1CN0COCOE+03
C.1COCCOCCE+Q4
C.100000C0E+05
C.10CCCCCOE+CE
C.100000C0E+07

INTG ACCOUNT IS IT=

MATERI AL TEMPERATUR GRUPPE

U 235 300

SIGWA C
0. 29596672E+01

FG

0.80614358E+C0
D.86417347E+00
0.96114337E+CC
0.99510652E+00
0.999459622E+C0C
0,99995041E+00

37692 WORDS ARE NOT USED IN THE REGICKN FIELD

€
CRENZER
co 14 €. 10COF+C4 L[.215CE+(C4
SICMA N SIGM2 F SIGHMANT
0,122EC684E+(2 0.66833G85E+01 0.12280684E+02
FN FF FN1

Co9B849565€E+00 0.E81168741F+00 0.97353542E+00
0.98894918E+00 D.REBITE(EE+OD 0.58050916F+00
C.59656564E+40C 0N,5€302ECTE+02 0.39361336F+00
C.99955565E40C 0,65538Z16E+00 0,99911815F+3¢
Co99994898F+00 0.999536322F+00 0.99990731E+0C
0.99999CBEE+CC (. GG995CESE+CO  0.,99999350FE+00

J.10000000E+01 0.19003000E421 03,1000CCC0E+01 0,10002000F+C1
MATERIAL TEMPERATUR GRUPPE GREMZIEN

1} 235 900 .00 14 C.1000E+C04 (.2150E+04

SIGMA G STGMA N SIGKE F SIGMAN1
0.29596672E+¢01 0.1228CHB4E+(2 (. €€E33SEESE+C]L  (C.12280684E+(2
FG FN FF FNL

0.844666T2E400 (.988C3872E#20 N.84S5TT4E2FE+00 D.957611034F+00
0.89723802E+C0 C.99168956E+00 0.89840829F400 0.98360044F+00
0.97411436E400 C.99772322F+0C 0.5746C175FE4CC (.98553901E+400
0.99691331F+00 0.9997224BE400 0.9969839S7F+00 0.99944031€+00
0.99968135F+00 C.99556656F+00 0,999705€7E+00 0.999941595+00
0.99996889E+00  0.99999262E+400 0.9999747SE+00  0,5999G6452E+LC
0.10000C00F+CL 0.100CO000E+01 0.10000CC0F+01 0,10000000F+01
MATERTAL TEMPERATUR CRUPPE CRENZEN

U 235 21C0.0C 14 (0.1000E+04 (C.2150F4C4

SIGMA G SIGMA N SIGMA F SIGMANI
06.29596672E+031 0.12280684E+02 D.6€¢533GECE+C1  Q.12280684F+(2
FG FN FF FNI

0.,87722653E+LC C.99053086E+400 0.87678683F+00 0,97935218F+00
0,92158425E+00 C.9936862CF+00 0.G2151€7EF+CD  0.98657191E+00
D.9816238GE+00 0.99923264E400 N,SBL16EZ224F+0)  J.966T5894E+00
0.9978€6872E+C0 (. 99980968E+00 0.GSTBBESTF+LD  0.99961442F+0)
0.99978042F¢C00 Ca999STELCE+CC J.SGITSEIZE+00  J.SS996N30E+0]
0.99997687E+CC C.9999941C0FE+00 0.999984C9F+00 0.99999613F+09

0.10000000F+C1

C.10CCO00CE+CL

IhN MODULE 2 155.39 SECONDS CPU-TIME ARE LSED

DATE 22.11.7¢€

TIME 18B.44.55

0. 1CCOCCLCRE+CL

0.1C000C00E+01

SIGMATL
0.,218936G2£402

FT1

0.B1270633E+400
3.87385€19E+00
0.96461695E400
3. 995401L08E+N0
CeS9952239F +00
0699995458 £400
C. 10000CO0E*+G1

SIGMATL
Ce21893692E+02

FT1

0.82758224E40D
0.89160442E+00
0.97473818€E+00
0.99701E16E+QD
0399569399400
0.96997032€+09
0.10000000E+01

SIGMATL
0.218936G2F+C2

FT1

CeB86499CET4F+00
0.91042733F+00
0.98138368E400
0.99791242E400
. 99978566E+00
0.9999799TE+00
0.10000000 E£401

_gv_



IN MODULE 4

34781 WORDS ARE NGT USEC IN THE REGICN FIELC

PROGRA#F KENNZIFFER 4

*3XMESSAGE 4., 2 @

PROGRAMM ZUR BERECHNUNG VON GRUPPENWIRKUNGSQUERSCHNITTEM RET UNENDLICHER VERCUENKUNG
¢t STORACE

NOT SUFFICIENT 7O CALCULATE

IN MODULE

MLEL
4

0. 31 SECONDS CPU~-TIME ARE USED

IN MODULE 4

34771 RWORDS ARE NCOT USED IN THE REGICN FIELEL

PROGRAMM KENNZ IFFER 4

PRCGRAMM ZUR BERECHNUNG WON GRUPPENWIRKUNGSQUERSCHNITTEN BET UNENDLICHER VERDUENNUNG
*¥HSMESSAGE 4.

1 : BEGIN OF THE INTEGRATION AT C.1CCCOOCCE+C4 EV
L 238 MUEL GRUPPE 14 BIS 14
0.286087S1£-02
*#¥MESSAGE 4. 1 : BEGIN OF THE TNTEGRATION AT (C.10QCONOCCE+04 EV
L 235 KUE GRUPPE 14 BIS l4
Ce24222776E40C1
*XEMESSAGE 4, 1 ¢ BEGIN CF THF INTEGRATION AT 2.1700000(F+C4 EV
y 235 SCA GRUPPE 14 BIS 14
0.10925330€+02

*4*MESSAGE 4.

1 2 BFGIN OF THE INTEGRATION AT (.10CCONCCF+04 EV
L 235 SCF GRUPPE 14 BIS 14

C.T481822%E+01
U 235 S¢C GRUPPE 14 BIS 14

0. 344345776401

HAAMESSAGE 4. 1 3

BEGIN OF THF INTEGRATION AT C.1CCCOOCCE+(4 EV
L 235 SGI GRUPPE 14 BIS 14
0.0

- i ¥ -



*%xMESSAGE 4. 1 3 BEGIN OF THE INTEGRATION AT 0.1000000CE+04 FV
U 235 SCh GRUPPE 14 BIS 14

De1435086CE+02
*ARMESSAGE 4, 1 @ BEGIN OF THE INTEGRATION AT C.100CO00C(CE+(4 FV
L 235 SG2N GRUPPE 14 BIS 14

0.0
*¥#MESSAGE 4. 1 : BEGIN CF THE INTEGRATICN AT 0.10000000FE+04 FVY
U 235 Nal GRUPPE 14 BIS 14

Ce2527482¢€E402
IN MODULE 4 3.14 SECONDS CPU-TIME ARE USED

DATE 22.11.7¢ TIME 18.45.07

PROGRAKWK KEANZIIFFER 5

PRCGRAMM ZUR RERECHNUNG VON TRANSFERMATRIZEN FUER
INELASTISCHE STREUUNG, (N,2N} — UND (N,3N) - FROZESSE

PROBSGI

PEOGRAWM ZUR RAERECHNUNG INELASTISCHER STREULMATRIZEN
VON NISKRETEN ANREGUNGSNIVEAUS,

ARWARNING ADFo 2 2 THE FURTHER NAME 0.20000190E+07 TS CGREATER THAN THFE GREATEST FURTHER NAME
INCLUDEC IN THE KEDAK L IBRARY FOR U 23¢ SGIZ

34 ARNING NCFo 2 ¢ THE FURTHFR NAME 0.200C01S0F+07 IS CREATER THAN THE GRFATEST FUPTHER NAME
INCLUDED IN THE KEDAK L IBRARY FOR U 235 sciz

A ARNING NDFo. 2 3 THE FURTHFER NAME 0.2CO0CO1SCE+0T7 IS GREATER THAN THE GREATEST FURTHER NAME
TMCLUDEL TN THE KEDAK LTIBRARY FOR U 235 SGIZ

A ARNING NCF. 2 @ THE FURTHER NAME 0.2CO0CO1SCR+CT TS GREATER ThAN THE GREATEST FURTHER NAME
INCLUDED IN THE KEDAK LIBRARY FCR U 235 SCEI1z7

-8V -



PROGRAMM ZUR BERECHNUNG INELASTISCHER STREUMATRIZEN
I¥ ENFRGIEPEREICH KONT INUTERL ICHER ANREGUNGSNIVEAUS DFS RESTKERNS

ExXYARNING NCF. 3 : THE DATA FOR G2C235 30CE1 ARF NCT INCLUDEN IN THE KEDAK LIBRARY

A2 ARNING NCF. 3 : THE DATA FOR G20238 3CCEL ARE ACT INCLUDEL IN THE KEDAK LIBRARY

*¥EXWARNING 5,00 ¢ THE CRCSS-SECTICN-VALUES,CIVEN FOR THE MATERTAL U 235 y TYPE SGI

*%%¥00 NCT CCVER THE ENERGY-GROUP BETWEEN 0.14CCO0CE+CTEY AND Ce 25000CE+07EV,THE LCHEST ANC HIGHEST VALUES
*%xGIVER CN KEDAK FOR THIS GROUP ARE 0,240000E+0TEV ANC Ce 2500CCF+QTEV.,

*44THE INTECRATION IN THIS ENERGY-GROUP THEREFCRE IS RFSIFICTEN,

*AXWARNING NDF. 3 2 THE DATA FCR 920235 50053 ARE KCT INCLUBEC IN THE KEDAK LIBRARY

*ILHARNING NCF. 3 3 THE CATA FCOR 920235 50053 ARE NCT INCLUDED IN THE KEDAK LIBRARY

NC INFCRMATION ON THE NUCLEAR DATA LIBRARY FCR TYPE SEDIC CF MATERIALU 235 « AN EVAPORATICN MODEL WITH
THETA=SCRT{E/{NUE*A})} IS USED.FCR THE NORMALIZATION THE THRESHOLL OF SG1 IS TAKEN INTO ACCCUNT.
U= 0.,2C0582E+C5EV,A= 0.23504E+03NUE= 0. 16Q0CE+00

KZ= 3NAM=U 235 KD= 2
5 € 7 8 S 10 11 12 13 14 15
5 2.T64E-01 5.249E-01 1.6T7TE-01 2.3216-02 S5.544F=03 1.427E~73 3,504F-04 G.537FE-05 2.963E-05 1.042E-05 &4.1540-068
16 17 18 19 20 21 22 23 24 25 264
1.790E-06 To911E-07 3.611FE-07 1.672E-C7 7T,¢€€(E-C8 «S5TE-L8 1.660E-08 7.635E~09 3.551E-09 1.659FE-09 1.4:07-1G
4 5 6 7 8 9 ic 11 12 13 14
4 2.615E-02 1.%532F-01 2.%559E~C1 2,7%3F-C1 1.,2€61E-C1l 4.469E-02 1.137F-02 2.609E-03 5.843F~04 1.283FE-04 2,T£5F~(%S
15 16 17 18 1€ 20 21 22 23 24 25
6.C03E-06 1.3C4E-06 2.78lE-07 6.019F-08 1.3C6F-08 2.TB3F-09 6.021F-10 1.306E-10 2.783c-11 £.0Z1F-12 1.306F-12
26



PREGGRAMKE KEMNZIFFER 5
PRCGRAMM JUR BRERFCHNUNG YON TRAMNSFERMATRIZEN FUER

INELASTISCHE STREUUNG, (N;2K} - UND (Ny;3N) - PROZFSSE

PROBSG2N

KN= G NO TRANSFER MATRICFS FOR TYPE SMTOT2M IM THFE FNERGY REGION REQUIRECL 8Y INPUT

IN MCDULE B 29730 WORDS ARE NOT USED IN THE REGICA FIFLC

IN MODULE % 0.72 SECONDS CPU-TIME ARE USED

DATE 22.11.7¢& TIME 18.45.05

PRCGRAMM KEMRZIFFER S

-0l vV -

FROGRAEM ZUR RERECHNUNG VON TRANSFERMATRIZEN FUER
INELASTISCHE STREUUNG, (Ns2Mh} — UND (Ny3N) - PROZESSE

PROBSGT

FROCGRAMM ZUR BERECHNUNG INELASTISCHER STREUMATRIZEN
VCN DI SKRETEN ANREGUNGSNIVEAUS.

xkkWARNTNG NCF, 2 ¢ THE FURTHER NAME 1.200C0190F+07 IS CRFATFR THAN THF GREATEST FURTHER NAME
INCLUDER IN THE KEDAK LIBRARY FOR U 235 SGIZ

#EEWARNING ADF, 2 ¢ THE FURTHER WNAME 0.,200C0190E+07 IS CGREATFR THAN THE GREATEST FURTHER NAME
INCLUDEL TN THE KEDAK L TBRARY FOR U 225 SGIZ

AEXERRCR 5,04 @ WITH TNCICENT NEUTRCAN ENERGIES CUT CF THE

ENFRCY CROUPS REDQUESTED IN THE INPUT INELASTIC SCATTERIAC

FRECK DISCRETE LEVELS CANNAT OCCUR.



PROGRANMM ZUR BERECHNUNG INELASTISCHER STREUMATRIZEN
IV ENERGIEBEREICH KONTINUTERL ICHER ANRFGUNGSAIVEAUS DES RESTKERNS

*¥2 2 ARN ING NCF. 3 2 THE NATA FOR 320235 3C051 ARE NCT INCLUDED IN THE KEDAK LIBRARY
HEXWARNING ADF, 3 : THE DATA FOR 920235 56053 ARE NCT INCLUDEC IN THE KECAK LIBRARY
HEXWARMING ACF. 3 @ THE CATA FOR 920235 50053 ARE NCT INCLUCEC IN THE KEDAK LIBRARY

RC INFCRMATICN ON THE NUCLEAR DATA LIBRARY FCR TYPE SRDIC OF MATERTIALU 235 « AN FVAPCRATICN MONEL WITH
THETA=SCRTIE/INUEXKA)) IS USEDN.FCR THE NORMALIZATION ThHE THERFSHOLN OF SGI IS TAKEN INTO ACCCUNT.
U= 0.20983E+405EVsA= 0.22504E+03NUE= 0. 1600(E+0C

KZ= 3NAM=U 235 KD = 1
1 2 3 4 £ 6 T 8 9 120
1 1.273E-05 1.658E~03 2.587FE-02 1.,609F-01 2.859F-01 3.045E-C1 1,481E-C1 5.197E~-02 1.616F-02 3.838F-03
12 13 14 15 16 17 18 19 20 21
1.882E-04 4.,120E~-0%5 B.817E-06 1.911E-06 4,150F-07 8.846E-78 1.514E-08 4.153F-0G B.849%-17 1.915E~-11
23 24 25 26
€.849E-12 1.S15E-1Z 4,1526-12 1,125F-12
PROGRAMM KENNZIFFER 5
PROGRAMM ZLR BERFCHNUNG VOGN TRANSFERMBTRIZEN FUER
INELASTISCHE STRFUUNG, (Ny2N} — UND (N¢3N) - PROZESSE
PROBSCG2N
*1 s ARNING NOF. 3 @ THE CATA FOR 620235 50163 ARE NCT INCLUDELC IN THE KEDAK LIBRARY

*H#WARNTAE NDF, 3 : THE CATA FCR 920235 50163 ARE KRCT INCLUCEL IN THF KEDAK LTRRARY

R ITNFCRMATICMN CN THE NUCLEAR CATA LIBRARY FLR TYPE SEDZN 0F MATERIALLU 23°F «AN EVAPCRATICHA MCNEL WITH
THETA=SQRT(E/(NUE*A}) IS USED.FOR THF NKORMALIZATIAON THE THRESHOLD CF SG2N IS TAKEN INTO ACCOUNT.
U= 0.530C0E¢0TEV,A= 0.23504F+(3NUE= 0.1600CE+0C

i1
BaN32T~04

22
4.1535-11

- 11V -



**WEJGHTED CGROUP CROSS-SECTION = 0,493839E+00 FCR OQUTSCATTFRING -

K1= 2NAM=l 235 KD= 1
1 2 3 4 £
1 C.C T.253E-04 2.331F-02 1.657TF-01 2.G669F-01
12 13 14 15 le
1.754FE-04 3.838E~05 B.211F-06 1.780F-06 3.864F-07
23 24 25 26

8,240E-12 1.783E~-12 3.867TE-13 1.051F-12

I MCDULE 5 29733 WORES ARF NCT USET IN TFE REGICN FIELL

TN MCDULFE 5 8,18 SECCONDS CPU-TIME ARE LSED

CATE 22.11.7¢ TIME 18.45.21

iN MODULE 7 37911 WORDS ARE NOT USED IN THE RFGICKN FIELD

PFOGRAMM KENNZIFFER 7
PRCGRANMKM ZUR BERECHNUNG CES SPALTSPEKTRUMS

IM THIS MCCULE THE HIGHEST ENERCY GROUP BOUNDARY IS SET ECUAL TD

WATT ~ CRARBERG SPEKTRUW

U 235 EINFALL SENERGIE = 0.C VCN GRLPPF z& BIS
CHI ¢
C.10TC22C€6-C9 0.,32318237E-CS  0.99962683E-09 0.,31642278E-08
0.31199164E-06 0.98314013E-06 0,.,31392T19E~C5 0.585847G6¢F-05
C.G7271648CF-C3 0,30686924F-02 0.93899146E-02 0.23881171F-0D1
0.26991755E+00 0.183291G3E¢CC (0.,883222E82E-C1 (. 166S52¢5CF-01

IN MDDULE 17 0.03 SECONDS CPU-TIME ARE USED

DATE 22.11,.7¢€ TIME 18.45.21

GROUP 1 U

& 7

0.53CO00E+0TKONT = 8]

! 8
3.020E-01 1.424F-01 4.919F-02

17 18

19

8.237F-08 1.TB3E-0& 2.867E-09

20.E6 EV

0.98986028E-08
Ce31355431F-04
C.€1028175F-C1

0.21139685E-07
0.99062265E~04
0.14057332E+00

9 13
1.5176-02 3.5E7F-03
29 21

8.24CE-10 1.783F~-12

0,99362580F-07
7.31036933F-073
1.20230591E+00

11

7. 5587 -4
22

2. B6TF-11

-2l V -



IN MCDULE € 37511 WOROS ARE NOT USEC IN THE REGICK FIELT

ECV - & PRCCGRAM FOR THF CALCULATICN OF THE 1/V AVERAGE GRCUP VALUES

GRUPPE 1/v
1 0.25¢21425E—-09
2 0.32105718E-09
3 C.4CT€1261E-09
4 0.52069127E~-09
5 C.70839374E-09
[ C.GEEE2684E-09
7 C.13673001E-08
8 0.16236548E-08
9 0.27883800E-08

10 C.40953410F-08
11 0. €C121633F~08
12 0.88176115E-08
13 C.12550604FE-07
14 C.19C15300R-07
15 C.27883786E-07
le C.40S53442E-07
17 C.E0121640E-07
18 C.88176193F-07
is C.12G5C6C2E-06
20 0.19015278E-06
21 C.27€83755E~-06
22 C.40%53298E-06
23 0.60131680E-06
24 C.88176296E-06
25 0.12650604E~-05
26 0.40279110E-05

IN MODULE 8 0.04 SECONDS CPU~-TIME ARFE LUSED

DATE 22.11.7¢ TIME 18.45.21
IN MODULE 1IC 37937 WORDS ARE NOT USED IN THE RFEGICA FIELC

PROGRAMM KENNZIFFER 10
FROGRAMK ZUR BERECHNUNG DER THERMISCHEN QUERSCHNITTE

U 235 MLEL 26
£.286C53CCF-02

- €1V -



L 235 ALE 26

Ce24228G6G2E+(C1

L 235 SCa 26

C.6C5E52]1GEE+03

L 235 SCF 26
«S15TE254E402

L 235 SGC 26

C.8G5748C4TE402

L 235 SCI 26

C.0

L 235 SCA 26

C.165112C8F+02

L 235 SC2N 26

C.C

L 235 SET 26

(.€622143CTE+Q2

L 235 SEACO 26

(.100CCOCCE+CY

L 235 FRCBSGI 26

C.1CCCCQCORE+CY

L 235 Crt 26

C.0C

Ih MCDULE 10

CATE 22.11.17¢

M T GROS-3

FCR THF WEIGHTING

DATE 22.11.7¢€

0,04 SECONDS CPU-TIME ARE USED

TIME 18.45.22

TASK FOR MATERIAL
Atk Aok A 8ok o ook ok BOR e ok b K SRR ROK SR K OK ok kR ok 8

TIME 18.45.26

0

16

SPECTRUM THE FUNTIOMN PHI(E)

CR DPEILE)

WILL BE USED.

-V -



1IN MODULE 2 17691 WORDS ARE NCT USEC IN THE REGICA FIELE

% MESSAGE 2,

*4AWARNINE ACF.,

THE CALCULATIGNS WILL BE DCNE FCR GROUFP

THE MATERTAL IS

WARNING MESSAGES IN NUMERICAL INTEGRATION WILL BE PRINTECD,
18 GREATER OR EQUAL THAN

NOT

PROGRAMM KENNZIFEER 2

PROGRAMM ZTUR BERECHNUNG VOM RESONAMNISELESTARSCHIRMFAKTOREN VON PUNKTHEISE GEGERENEN
WIRKUNGSQUERSCHNITTEN FUER DAS MATERIAL C 16 .

: THE DATA FOR

A0Cle

FISSIONABLE.

THE FOLLCRING WEIGHTING SPECTRUMIS) IS (ARE} USER.
ENERGY RANGE

WHCLE RANCE

o A e Ok o AR R R ode e o ok Ik ok Aok e R R ok ok ok ok R o ok ik b b B R K o b o R ok o Rk % K ok o ook o R R e sk ok ok o ok K sl e o K R R R K ok R o e R
4 LOWER BOUNDARY= e
1.,400000E+%6 EV

*0 16 GROUP=
* FRCHM

SIGO

CeC

C.10000000E+02
(1CCCCOCCESC3
0.10000000E+¢04
T.1CCN00QCE+DS
0.10000000F406
C.100000C0E+0OT7

*2% FNESSACE 2,

SIGMA A
0.21283107€~-C7
FA

0.96236538E+0C
0.99562335E+40C
0. 99649831 E+CC
3.99994916E+00
0.99999499E¢00
0,99999658F+(0
0.10000000E+01

T0

4s WHICH FAS THF BOUNDARIES

WEIGHFTINC SFECTRUM

ORIGINAL FUNCT ICN DPHI=1.0NR+0/E

SIGMA N
C.17578802E+01
FN

0.81353201F+00
0.375€236CE+0C
C.597C4301E+00
C.359365763E+00C
N.99996GT78F+0N
0 5S9SSTCBE+]0
0.99999932E430

1.4000CCE+CS FV
2.500000E+0¢& EV  ANUMERICAL

SiGra N(C1
0.13009775E+00
FNO1

CeSH0012TIES0O
(-SSNTHBBEEHLO
0.59886262E+00C
C.CSSEEB3TIE+CO
£.€9998844E+00C
0.599998933€E+400
0.10000030E+01

PROGRAM 3 HAS ENDED CORRECTLY. KL KAS THF VALUE=

NC WARNING- OR ERROR-MESSAGES PRODUCED IN MCLCULE FSTRUK.

IM MCOULE 2

DATE 22.11.76

TIME 18.45.29

2,07 SECCNNDS CPU-TIME ARF USED

UPPER BCUNDARY =

30160 ARE ANCT IACLUDER IN THE KFDAK LIBRARY

1.400CCOE+CH EV

IF THE ACTUAL RELATIVE ERROR
5.000CE+00 VIMFS THE WISHED RELATIVE ERROR

5.0000F-05.

AND 2. 5000006406 Fv.

TYP OF INTEGRATION

SIGMA N1

0.190C9775F+00

FN1

0.93244135F+00
2. GB22G152E4040
0.58713443E400
0.99976T42E+400
0.59G567675E+00
0+99999T779E+00
0« SG99G988E +00

NUMER ICAL

2+500000E+06 EVa

INTEGRATICN IS USEC. DPHI IS USFD AS WEIGHT ING SPECTRII¥
o oo ol o Ao ok oK AR R e R R o R R o R o o oK R R ok R R ok ok R B o ok B 3 b ok ok o o b o o ok ok ok ok ok K ok ok ok o ook ok A R o o R o o R o ek e e Bk o R R ok R o i o xR

SIGMA T1

0,17578802E+01

FT1

0.60673928E+00
0.95218652E+00
0.9941082(F+00
099939543400
0e9959335CF+00
0.999994C04E400
0e99999952F+3)

-GV -



Ih MODULE 6

9309 WORDS ARE NOT USEL IN THE REGINN FIELD

FRCGRAM¥ KERNZIFFER 6
PROGRAMM ZLR BERECHNUNG ELASTISCHER STREUMATRIZEA

*ERWARNING NDF,

HAAYARNING NDF,

*AEMESSACE 6.1

3.CRUPPE

Ca.BB3E5E+(CC
0.11644E+C0

3.GRLPFE

Ce29722E+C0
~0.2782CE~-C1

3. CRUPPE

Ne19122F+CC
Za9500CE-CE

2

2

: THE FURTHER RNAME
IACLUDED IN THE KECAK L IBRARY FOR O

: THF FURTHER MAME
INCLUDED IN THE KEDAK LIBRARY FAR O

WARNING NCF.

0.15830016F+0B IS CRFEATFR

1€ SGNC

0.15830016F+C8 IS CRFATER

1¢é SENC

2 MAY BE IGNORED

SGNCO ELASTISCHE STRELFMATRIX
SGNC1 FLASTTSCHFE STREUFATRIX
SGNC2 ELASTISCHE STREULNMATRIX

THAN THE GREATEST FURTHER MAME

THAN THE GREATEST FURTHER NAME

Co CRONUNG FUER 0 16
'
>
N
1

1. CRDONUNG FUFR N 16

2. CRDNUNG FUER 0O 16



3, CRUPFE

C.B682CE-C1

-C.52200E-C2

3.GRLPPE

0.1628CE-C1
~Ce329C0CCE~C2

3.GRUPPE

~-0.153C0€E-C2
0.29000€~-C2

SGNC3 ELASTISCHE STREULNMATRIX 3. CRDONUNG FUER O 16

SGNC4 ELASTISCHE STREUKMATRIX 4. ORONUNG FUER 03 16
SGNCS5 ELASTISCHE STREULMATRIX 5. CRDNUNG FUER 0O 16
ERLAEUTERUNG

L-TE CRONUMNG, G-TE CGRUPPE, I-TE ZEILFE: MATRIXELFEMENT L-TER DRONUNG
FUER STREUUNG AUS DEPR G-TVEN CGRUPPE TN DIF (G+#I1-1}-TE GRUPPE, BEZILGEN
AUF CEN TOTALER ELASTISCHEN CUERSCHNITT (TOTALES (O.MCMENT) DER

G-TEN GRUPPE

M AKROIWICHFTUNG F

ALLE MOMENTE WIE CAS Q. MCMENT MIT
F{E,L) (STANCARC F(fE,1) = L/F)

MIKROWICFTUNG FS (FEINSTRUKTUR]

ALLE MCMENTE MIT FS{E,1) = 1
(KEINE FEINSTRUKTURWICHTUNG)

- L1V -



3 .CRUPPF

2.04014F+CC
2.633C08-C1

3.GRLUFFE

2.04327E#CC
2.C4327E+(C
2,04227E4CQ
20 04327E+(C
2.04327€+(C
2.04327E4CC

3.CRUPPE

4, 70CCTE-C1L
4.70007F-C1
4. TOCCTE-CL
4. 700CTE~CI
4,70007E-01
4. 10CCTE-CL

ERLAEUTERUNG
G~-TE GRUPPF,
GRUPPE

G-TE GRUPPE,

ERLAEUTERUNG
G~-TF GRUPPF,

GEWICHTET WIE DAS

GESAMTIHWICHTUNG

1o ZEYLF: TCTALEF ELASTISCFER QUERSCHNITT DER

£ x FS

TOTALE ELASTISCHE GRUPPENSTRFUQUERSCHNITTE SGN UND GRUPPENSTREUKOSINUS MUEL FUFR

C-TEN

2. ZEILE: MITTLERER STREUKCSINUS DFR C-TEN GRUPPE

TCTALE GRUPPFACUERSCHNITTE SCT FUER O

L-TE ZEJLF:

16

TOTALER CQUERSCHMITT NER G-TEN GRUPPE,

NCRBIERUNGSINTECKRALE BIS ZUNK 5,

{L-1)-TE MLCMENT DER STREUMATRIX

MOMERT

o

16

- 81V -



ERLAELTERUNG
G-TE GRUPPE, L-TE ZEILE: {(L—-1)~TES MGMENT DES WICHTUNGSSPEKTRUMS
INTEGRIFRY JEBER DIE G-TE GRUPPE

IhN MOCDULE 6 43,42 SECCNDS CPU-TIME ARE USED

CATE 22.11.7¢6 TIME 18.47.02

IN MODULE ¢ 9009 WORDS ARE NOT USED IN THE REGION FIELD

PROGRAMK KENNZIFFER 6
PRCGRAMM ZUR BERECHNUNG ELASTISCHER STREUMATRIZEN

*xxWARNING hRCFo 2 : THE FURTHER NAME 7.15820016E+08 IS CREATFR THAN THF GREATESY FURTHER NAME
INCLUDER IN THE KEDAK LIBRARY FOR G 1€ SGNC

XX WARNING NDF. 2 @ THE FURTHER NAME 0.,15830016E408 IS CREATER TFAN THE GREATEST FURTHER NMAME
INCLUDED IN THE KEDAK LIBRARY FOR 7 16 SGNC

*A4AMESSAGE 6.1 ¢ WARNING NDF. 2 MAY BE IGNORED

SGNCQ ELASTISCHE STREULFMATRIX CO. CRDNUNG FUER O 16
12.CRUPPE
C.841G6F+CC
0.158032E+C0
SCENC1 ELAST ISCHE STREUMATRIX 1. ORNDNUNG FUER 0O 16

12.GRUPFE

0.89880E-01
-0 4818CE-C]

- 61V =



SGNC2 FLASTISCHE STREUMATRIX 2., ORDNUNG FUER 0O 16

12.GRUPPE

0.341C0E~-02
~Co 261C0E~C2

SGNC3 ELASTISCHE STYREULMATRYX 3, CRDNUNG FUER 0O 16
12.CRUFFE
C-40CCCE-C4
-0.40CCOE-04
SGNC4 ELASTISCHE STRELMATRIX 4. ORDNUNG FUER 0O 16
12.GRUPFE
0.0
Ca 0
SGNCS ELASTYISCHE STRFURATRIX 5. CRDNUNG FUER 0O 16
12. GRUPPF

-C.50C00CE-04
«5CCCCE-C4

FRLAEUTERUNG

L-TE ORDNUNG, G-TE GRUPPE, T-TE ZFILE: MATRIXELEMENT L-TER CRONUNG
FUER STREUUNG AUS LER G-TEN CFUPPF TA CIE (G+1I-1)}-TE GRUPPF, BEZNOGEN
AUF CEN TOTALEN ELASTISCHEN CLERSCHNITY {TOTALES 0.MCMENT) DER

G-TEKN GRUPPE

- 07V -~



12.GRUPPE

3, 700CCE+CC
4.17000€~-C2

12. GRUPFE

3. 70002€+CC
3, 70CC3E+CC
3. 7CCC2E+(CC
3.70CC3F40C
3.70C03E+CC
3,70002E+CC

M AKRDODWICETUNG F

ALLE MOMENTE WIF CAS 0. MCFMENT MIT

F(E,1} { STANDARD F{E,1} = 1/E}

M ITKROHW I CFT NG FS (FEINSTRUKTURY)
ALLE MOMENTE MI1 FS{(E,1) = 1

(KEINF FEINSTRUKTURWICHTUNG)

G ES A

ERL AEUTERUNG

G-TE GRUPPE, 1. ZEILE:

GRUPPE

G-TE CRUPPE, 2, ZEILE:

TCTALF

ERLAEUTERUNG

G-TE GRUPPE, L~-TE ZETLE:

M THICHTUNGSG

F x FS

TOTALF ELASYISCHE GRUPPENSTREUQUERSCHAITYE SGKN UMD GRUPPENSTREUKOSINUS MUEL FUFR 0

TCTALEF FLASTISCHER QUERSCHNITT DER G-TEN

MITTLERER STREUKOSINUS DER G-TFN GRUPPE

GRUPP ENCUERSCHNITTE SGT FUER O 16

TOTALER QIERSCHFNITY DER G-TEN GRUPPE,

GEWICHTET ®WIE DAS (L-1)-TE WCEENT DER STREUMATRIX

16

- 17V -



NCRMIFERUNCS INTECRALE BIS ZUM S, MOMENT

12.GRLPFE

7.65807F-01
1.658CTE~C]
7.65807E-C1
7. €58CTE-C]
T.€58CT6-C1
7.658C7F-C1

ERLAEUTERUNG

G=~TE GRUPPE, L-TE ZEILE: (L-1)-TES MCMENT DES WICHTUNCSSPEKTRUMS

INTEGRIERT UEBER DIE G-TF GRLPPE

IN MODULE € 1.07 SECONDS {PU~TIME ARE LSEN

DATE 22.11.7€ TIME 18.47.07

PROGRAVMKE KERNZIFFER 9
PRCGRAMM ZUFR BERECHNUNG DER ELASTISCHEN STREUMATRIZEN FUEF DIE REMC-KCRREKTUR

FCR MATERTAL O 16 ¢ TYPE SGNC THERE ARE 20  ANGULAR DISTRIBUTIONS WITH 21
THE LOWEST CALCULATED ENERGY GROUP NUMBER &ITH SGNC IS 2e
IN MCDULE ©9 128 K BYTFS CF RFGION.C NOT USED.
CALCULATICN FCR GROUP 2
oo o o b ok o o Rk o o K R %
FOR THIS ENERGY GROUP CALCULATICHA WITH ARNCULAR DISTRIBUTIONS.
NUMBER OF ENERGY PCINTS RETRIEVEL FCR WATERIAL C 1¢ IN THE ENERGY~RANCE 2.500000€E+06
SGY 33
SGN 31
FUEL 33

TCTAL RUMBER CF DIFFERENT POIATS 34

ANGLE POINTS RETRIEVED FOR THIS TASK,

v 4. 0CCCO0OFE+06 F V.

-T ¥ -



GRCUP=

2.50000C0000N+06
2. 6C2CCT74727TD+06
2,7101345013D+06
2.8215423118N+36
2.9372983371D+06
3. 05787€4529D%06
2. 18287C1C30N+ 26
3.31490259040D+06
3.4%11711185N+06
3.56288C48310D+06
3. 7402433675D0406
3.8G42528€€9N+06

3 NUMBER OF FINE INTERVALS=

THE INTERVAL-BOUNDARIES ARE

2.5170707750D¢C6
2. 6206107040406
2.7283908202D+Ch
2.84042192980+N6
2.956G225344D+ (6
3.07875658130+06
1. 2054631113D+C6
3.23723281740+C6
3.4742637341D+C4h
2, €6167€15164D+C6
3.7657823017D+926
3.G20764C€T75D+C6

70 MATERTIAL 0O 16

«£34141550CC 436
2.6383146681LC+06
2. 14£6471391C4(6
2.85930154771+(6
2.9771133181C+G6
3.199636709£0 406
3.2270561196L0406
3. 3EG5€3(4450+(6
3.49735634980406
2.€414578853C+0¢€
3.79132244280+C6
3.G4717556820+406

. EE1212325C0+C6
2.6559682658C+C6
2.764303458CD+06
2.878825745CD+ (¢
2.9973041018D406
2,1205168380D%0¢
3.2486491279C+06
3, 381893271 60N+06
3,52123738310¢C¢
3.66615425410+06
2, 616861984CD¢0E
3.9735RT06R8C+06

2.568283100CD+06
2.6736218635D+0¢
2.783783076CD+06
2, 8SE349G424D+0¢
3.01749488550+06
3.,1413963664N+06
3.2702421362N+0¢€
3.4049858E872N+N6
3. 5451184164N%#0¢
3.,6908506229N+0&
3.8424215251D+C¢€
3,999998569EN+NE

2058535387530+ 16
2. 69187818240+ 36
2.802662€935N406
2.91787413970+26
3.03768566620+06
3, 1622TT094TN+D6
3. 2G9257226330+¢06
3.4280785329N+16
3.5689594498D+06
3.7155469917N%06
3. BETI41CHE2DH04

THE VALLES CF SGT

1. C834E+CC
1.1259€¢0C
1o 15€3E+CC
1.4284E+400
2.9286E+0C
2.S511E+C(C
3.8995E+0C

THE VALUES CF

1.0824F400
1. 1259E+(C
1. 15€62E+GC
1.42B4E+CC
2.928€E+0C
2.9511F+0C
2. RS3SEXCC

THE VALUES OF

2.5992F-C1
2e8134E-C1
2,7392E-01
2. G55CE-C1
1.6146E-01
2.B666E-01
3, C0382r-(1

THE VALUES CF

2. C26GE-C1
2.0270E~C1
2, 0210E~01
2.C2€56-C1
2.0269E-01
2.0268E-C1
2.0270E-C1

1. 08G1E+00
1.1301E+00
1.1588E4100
1.5361E+00
3.14B8E+01
20 96T3E+CC
4.0912E400

SGN

1.0391E£+00
1.13D01E¢00
1.15886+0C
1.5361E+0C
3.1488E+0C
2.96T3F+30
4,0849F¢00

MUEL

2.5142E-C1
20 8989E-C1
2.6535E-01
2.2383E-01
1.5737E~01
2.9861€6-01
2.684TE-01

FLUX
2.0133F-01
2.0132E-01
2.0133E-01
2.0132E-01
2.0132E-01
2.0131E-C1
2.0134E-01

1.0870E+00
1.1328E+00
lel616E430
1.6403E+00
3.1416E+00
2.9900E+00C
2.9131E+400

1.0G7CE+0QC
1.1328E+400
1.1616E+00
1.64C03E+GO
3. 1416E+00
2.980CF+C0
2.9059E+09)

2.3686E-C1
2.9605£-01
2:5984E-C1
2.3245F-01
1. 6328E~01
3.1334E-01
2.5578E-C1

1.9998E~-01
1.9987F-01
1.9998E-01
1.9997E~01
1.9997E-01
1.9996E-01
1.99986~01

1.10C58400
1.13576+CC
1.1651€E4¢70
1. 7403€+CQ
3.10365E+00
3.0184E+00
2.59G5E+CC

1. 10(5E+QC
1.1357E+00
1. 1651E+CQ
1.74C3E+CC
3.1065E+00
3.0184E+CC
2.5910E+00

2,3344E-01
3.0305¢€6-01
2. 5T15E-(C1
2.3525E-01
1.7065E-01
3.3147E~01
3. 3586E-C1

1.9364F-01
1.98¢€4E-C1
1.9864€E-01
1. 98€4E~01
1.98€64F-01
1.9863E~-01
1.58€5E-C1

1.1038E+400
1. 1393E+CC
1.1694E+400
1.BTTIE+CO
3.0625E+C0
3.037T7TE+C0
2:439EE4CC

1.1038E+CC
1.13932E+£L0
1.1694E+00
1.8771E+LC
3.0625E400
3.C377E+(C
2.4288E400

2.3822E-C1
3.1091E-01
20 S2T1E~(1
2.385G¢-C1
1.8015E-01
3.,4607TE-01
3.7451€-C1

1.9732¢€-01
1.6732F-C1
1.,9732¢-C1
1.6733E~01
1.9732E-01
1.9731¢-01
1.S733E~-(1

1.1085E+00
1.1433E+00
1.1721E400
2.0272F+00
3.CL17E+NC
3.0171E+DD
2.3468E400

1.1085E+0C
1. 14323E+0C
1.1731E+00
2.C272E4073
3.01L17E+00
3.C162E+0C
2.,3323E400

2.4622E-01
3.0744E-01
2.2247E~01
2.3790E-01
1.9153E-01
3.5223E-01
3.696QE-01

2.0269E-01
2.C2T7CE-01
2.027CE-01
2.0269E-01
2.02€8E-01
2.,0270E-01
2.C27CE-0L

1.1121FE+00
1.1483E+00
1. 1773E+00
2+1975F+00
3, 0163E+00
2.98366F+00
2. 27 4RE+O0

1.1121E+00
1.1483FE400
1.1773E400
2.1975E+0Q0
3.0163E400
2.9844F+00
2.,25€CE+00

2.5310E-91
2.9906E-01
1.78%4E-01
2.2484E-01
2.0503E-01
3.5745E-01
3.6851E-01

2.C122E~C1
2.0132E-01
2-C132E-0C1
2.0132E-01
2. 2133E~-01
2.0134E-01
2.0134£-01

1.1146E+00
1.1511E400
1. 2102E+0C
2.3608E+00
3.48T6E+00
2.9630E+0¢C
2.2145E400

1.1146F+00
1. 1511F+30
1.2102E+00
2.3608E+00
3.4876F+00
2.9599E+00
2. 194284 0C

«$824£-01
2.9227F-01
1.5867E-01
2.08758-01
2.20695-01
3.6025E-01
3.7488F~-01

1.5995E~01
1.9998E-01
1. 5996E~01
1.9997E-01
1.9998E-01
1.9998E-01
1.9998¢£~-01

1. 11776+ 00
1.1524F400
1.2683E+00
2.5067F+00
3.3902F+N)
2.5482E+ (O
2+155BE+ND

111776460
1.1524€+CC
1.2683E4+00
25067TE+D0
3.3902€8¢ 00
2.9441E+CO
2:1161F400

2.6464E-01
2.,87476-C1
1.7247E-01
1.,9454E-C1
2.3783F-C1
3.61TTE-CL
3. 6515k~ (1

1.9363E-01
1.9863E~-01
1.6864F~-01
1.6364E~-01
1.9864E-D1
1.6864E-01
1.9865F-N1

1. 12155400
1,1542E+0)
1.3391F¢00
2.696454+00
3.1098E+00
3.,L611F+ 30
2:N8165%+07

1.1218F+00C
1.1542c400
1. 23S1E+0C
2.E964E+30
3, 1C58E+ 00
3,(5€625+00
2.C1C4F+00

2. T228F~01
2. £141F -1
1.88350-71
1.7830F-01
2:.£€3C1E~-01
3.5152E-01
bo243T7E-01

1.G731F-031
1.,€7236~-01
1.5733E~-01
1.5722F~01
1.9733E~-01
1.$733E-01
1.67235-01

- €TV -



ELASTIC SCATTERING MATRIX SGACO
FROM GROUP 3 10 GROUP 3
2:.8632E-C2 T.9558E-02 1.2307e-C1
5.0277E-C1 5.37€6E~-01 5.6899E-01
T.1061E-01 T7.2600E~-01 7.4295E-01
8. 2464E-C1 B.5376FE-01 8.8302%-01
1.0000E+400 1.0000F+00 1.0000E+00
1.0000E400 1.,0000E+400 1.0000F+00
1. COCCE+CC 1.00C0E+CC 1.0000€E+00
FRCM GROLP 3 TN GROUP 4
Se TL3TE-C1  9.2044FE-01 8.7693E-01
4.9T7T23E-01 4.6234F-01 4.3101E-01
2o B93GE-C1 2.T400E~21 2.5705E-01
1.752¢6F~C1 1. 4624E-(C1 1.1658E-01
C.0 0.0 0.0
(. 0. 0 0.0
0.0 0.0 0.0
ELASTIC SCATTERING MATRIX SGNCL
FRCM GRCUP 3 1O GROUP 3
2.8124E-C2 T.6294E~-02 1.,1488F-01
3.9075F~-C1 4.1176F-01 4.2585FE-01
40 3150E~-01  %4.2311E-01 4.1452£-01
3.49C6E-C1 2.4519E-C1 3.,3365E-01
1.6288E-01 1.5749E-01 1.6546E-C1
2. 8655E~-C1 3.0207E-01 3.1737E-01
2,0952F-01 2.6565F~01 2.5623E-01
FROM GRCLP 3 TC GROUP 4
2:2207E-01 1.7351E-01 1.2499E-01
-1.0833E-01 ~1.2187E-01 ~-1.3277E-01
-1, 60C26-01 ~1.5827E~01 -1.5475E~C1
-1.4365E-01 -1.2315E-01 -1.0122F-C1
0.3 0.0 7.0
0.0 0.0 C.0
0.0 0.0 0.0
FLASTIC SCATYERING MATRIX SGNC2
FRCH GRCUP 3 70 GRAOUP 3
2:7T121E-02 T.0042F-02 S.9€24E-02
2.2226E-01 2.2662E-01 2.3063E~-01
1.363%E~-C1 1.1801l6-01 1.0C39E-01
1.1455€6-01 1.27F7E-01 1.3734E-01
2.009%E-Q1 2.3333E-01 2.8736F-C1
2.8602F~01 2.5871E-01 2.2710E-0G1
2.4797E6~-01 1.9314F-01 1.4255E-01
FROM CROUP 3 10 GROUP 4
3.0845E-02 -2.2585E-02 ~-6.3029E-C2
~7.9792E~-(2 -6.6TCBE~02 -5.3283E-02
1.8002€6-02 2.5379E-02 2.2C06F-(2
S. 1952E-02 B8.4364E-02 7T.3982E-02
Cc.C 0.0 0.0
C.0 Ca0 0.0
C.C 0. 0 Ca0

FCR € 16

1. 637€E-C1
5.9726E-01
T.6184E-C1
9,0946E-01
1. 00CQOE+CO
1.0003E+00
1.00C0E+DQ

8.3624E-01
4.0274E-01
2.3816E~01
9. 0544E-02

C.C
0.0
C.C

FCR C 16

1-.4867E-01
4.4556F-01
4.0639E-01
3.15€84E-01
1.74C3E~-C1
3.3280E-01
2.3873E~(C1

B.4612E~(2

-1.4164E-01

~1.4904E~-01

-8.0558E-C2

C.0
.0
0.0

FOR 0 1é€

1. 2133E-01
2.3452E-C1
8.3672E-02
1.4770E-C1
3.3097E~01
1. 8440E-C1
1.39221F-01

~5.234CE-C2
~3.9871E~02
2, T6E9E-02
6.27T93E~-02
0. O

C.C

0.0

CRCUP= 3

2.1609E-C1
6.2221E-01
7. 71901E-C1
9.3567E-01
1.000CE+CO
1-.0300E+400
1.0030#400

T.3391¢E-01
3.T779E-01
2:209GE-C1
6.4333E-02

oo

«C
«0
- C
CrlUP= 3

1.9101£-01
4, £95CE~(C1
3.9624E-CL
2.9730€-01
1.82T€E~-C1
3.,4607€-01
3.7393E-C1

4,1913E-02
~-1.4358E-C1
~1.4362E-01
-5.B867E-(2
0.0

C.C

0.0
GRQOUP = 3

1.467GE-01
2:2776E~-C1
6,7266F-02
1, 6Q75¢€E-(1
2.9572E-01
1. 44864E-C1
1:4052€-C1

-1.C515E~(1
-2.6TU0F-02
4.301CE-C2
4.8862¢-02

O

Ge
T
O

2. T154E~-01
6.3729E~01
7. 7885E-01
3.5922E~01
1.0000E400
1.2200E+00
1.0000E400

7.2306E~01
3.6261E~-01
2.2115E-01
4.07T6TE~02

«C
«0
o C

[Nl o]

2.3413E-01
4.€088F-01
3.£830E-01
2.T671E-D1
1. G1£EE-0Q]
3.5239E-01
3.6932F~-01

1.1998E-02
—1.5310E-01
-1 .4882F~01
-3.8391E-02

3.0

0.0

3.0

1.6935E-01
2. 25G8E-01
4. T68RE-02
1., 74G62E~01
2.4296E-01
1.7285€E-01
1.4156E-01

-1 1118E~01
-1.8354E~02
5.1082F-02
3.3G15€6-02
0.0

3.0
0.0

3.2682E-01
6521301
T.TT43E~01
9.7841E-01
1 .0000E+C0
1.C2C0NE+00
1.0000E400

6.T348E-01
3.4787E-01
2«2251F-21
2.1587FE~-02

- 0
«C
= C

SO w

2.T42€E~01
4 «5634E-01
3.32728~01
2.4621E-01
2.0487E-01
3.5744E-01
3.6848E-01

-2-0702E-02
-1« 565SE-01
-1.55016~01
~209C8E-02
0.C

0.0

0.0

1.8704E-01
2-0872F-01
2.66Q04E-02
1.87658-01
2.3676E~C1
2-1613E-01
1-41€4E-01

~1.120€6E~-01

-1.1391E-02
65.0377E~02
1.55%4FE~02
Q.0

Nl
0.0

3.76A5E~01
6.6617E-01
T«B845TE-O1
9. 5646E-01
1.0000€+400
1.0000F+00
1.0000F+0C

€.2315E8-01
3.3383E-01
2. 1543E-01
3.5415F-02
G.0

CeC
0.0

3.0943F-01
4.5107E-01
3. 1388E-01
2.13726-01
2023392E-01
3.6040F-01
3.7486E-01

~%4 «BT7TI8E-02
-1.5923F~01
-1.562GE-01
-3.5340E-03
0.C

0.0

Js0

2.0005E-01
1.9382E-01
2.4064E-02
2.0213E-01
2.5273E-01
2.2445E~01
1.33228-C1

-“1.0809E~-01
~4,2416E~072
7.0150E-02
3.425GE~C3
00
0.0
0.0

4.2 T6E~01
5.8074E~-C1
7.9851E~C1
1.0000E+ 00
1.0000E+CO
1.0700F+00
1.0000E+ Q0

5.7824E~C1
3.1926F-C1
2.0149F—-C1

3.3936E~-C1
4.4548E-01
3.26106-01
1.5444E-01
244290 F-01
3,617TE~-0O1L
3,9532E-C1

=T 2169E-02
-1.6035E-1n1
~15308E~-01
et

G.0

0.0

J.C

2.0910F-01
1.7282¢F-n1
5.262TE-(G2
2.0388E-01
2.6B49E~-01
2.3206E~C1
1.2272E~C1

-1:2389E-01
2, 0887E-C3
71.9667E~C2
0.C

[o RN o)
[l o]

»
®
®

4,64350-01
6.5553F-01
B8.106CF-01
1.C000E+30
1.CCCCE+OC
100038430
1. COCCE+QD

56 35€65E-01
3.C447F-01
1.894CE-01

OO O
I Enl™Nal

3. €652E-01
4,29C1E-01
3,3912E-01
1. 78 76E~01
2.6612E-71
3. E346E-01
b4 ,2424E-01

~9.1873E-02
~1.86054F-01
-1l 4S81E-D1

1D

C.C

0.C

0.C

20 16645-01
1.8673F-01
s 36€38-02
2e0227F~31
2. 8423F-01
2:4164F-01
1.1216F-01

~93,1295E-N2
1. C5C4FE-02
8, 7488E~02

r

0.C
0.C
0.0
C. €

- %7 ¥V -



ELASTIC SCATTERING MATRIX SGAC3 FOR ¢ 1¢
FROM GROUP 3 TO GROUP 3
2.5690E~02 6.13328~-02 7.932256-02 B8.67C6E-C2
7.20€5E~02 6.9520E-C2 6.9111E-C2 7.0693E-02
1.8492E~02 1.2826E~02 B.36€65E6-03 4.96C4E-03
1.0681E~-01 1.1680E~01 1.2393€E-01 1.29108-01
8,01CSE-C2 T7.6257E-02 1.2474E-02 6.8053E-02
T:2652E-02 T.9925E-02 8.4043E-02 B8.2445E-02
1. 5988E-C1 1.25G4E-C1 SG.4662E-02 8.95(08£-02
FRGM GROUP 3 70 GROUP 4
-2e1332E~-C2 -5.,8518E-02 ~T.8137E~02 -8,58G5F~02
-12791E-02 - 1.4661E-02 7.8517E-03 1.5170E-G2
3,4873F-02 3.,2800E-02 2.9479E-02 2.5289E-02
~2.82T7FE~CZ ~4.1731E~-C2 ~4.,2353E~-C2 ~4.,1041E-02
C.0C 0.0 0.0 €. 0
C.0 0. 0 9.0 0.0
0.0 0.0 C.0 0.0
ELASTIC SCATTERING MATRIX SGNC4 FCR C 16
FRCM GRCUP 3 TO GROUP 3
2.3BEBE-C2 5.08R06-02 5,6603E-02 5.0799E-02
~1.0548F-02 —9.15626~02 -5,0435E~-C3 1. 15€69E~-03
2:2146E-02 2.4262E-02 2.5173E~-02 2.4928E-02
1.32C8E-C02 2.35686~02 -9.,0187E~-03 -1.9135€-02
~2.,0128E-02 ~1.1520E-02 4.1677E~03 1.TO49E-C2
3. T44€6E~C2 2.956TE-02 2.2637E-02 1.8102E-02
6.1739E~02 4.4087€-02 2.7€36E-02 2,432G6E~-C2
FRCM GRCLP 3 10 GROUP 4
-1.64G2E~-02 —4,7586E-C2 —5.4382E~02 -4.91G1E~02
3.0935E£-02 3.2408E-02 2.1183E-02 2,.7854E-(2
-9, 917T2E~(2 -1.5539E-02 -2.0186E-02 -2.,3580E-02
~1,0348E-02 6,.8592E~03 1.3886F-02 1.967CE~-(C2
Ce D 0.0 0.0 0.0
0.0 0.0 0.0 0. 0
0.0 0.0 0.0 0.0
FLASTIC SCATTERING MATRIX SGNCE FOR 0O 1€
FRCM GRILP 3 TC GROUP 3
2.17C7E-C2  2,9518E-C2 3.41%99E-072 1.9244FE-C2
~2,4T18E-02 ~1.7514F~-02 -9.8489E-C3 -2.51€3FC3
1. 69276~C2 1.3771F-02 9.3943E-03 4.1947E-03
~2.1778E-02 ~1.8080F-02 ~1.3129E-02 ~T.225CE-C2
-Gs8232E-03 ~T7.0454F-03 -3.0412E-03 6.0373€~-04
1.8119E~-02 5.1073F~04 —1.26186~03 -3,5408F-C3
1.0432€6-02 4,7235E-03 -6,2974E-04 ~2.1325E-03
FRCM GROLP 3 TO GROUP 4
-1.,7513E-02 -3.6185F~-02 -3.1722E~C2 ~1.7538E-C2
2.5365E-02 1,804TE~-02 1.021CE-02 2.7337E~C3
~1.6678E-02 —1.3470E~02 -G.0525F-03 -2,8056E~-C3
1. 8538E~02 1.3058E-02 5.T69)E-03 -2.4625E-03
C.C 0.0 0.0 .0
0.0 0.0 0.0 [
C.C Cs C G.0 C.C

IhN ¥CDULE S

CATE 22.11.7¢

21.04 SECCNDS CPU~-TIME ARE USED

TIME 18,

47.54

cRoyP= 2

9,3568E-(2
T.3492E-C2
3.3713€-C3

+2050E-C1
6.0264E-02
B.1430€-02
8.6907E-02

~8.5T7428-02
2.0626E-02
1.9990nNE-L2
~3.5975E-C2

CRCYP= E

4.2643E-02
8.527SE-C3
2.28)2E-02
~2.,6034€£-02
6.3867E-(2
1.4312€-02
2.2197F-C2

-3.,8882F-02
«2124€-C2
-2.5868E-02
2.2235E-(C2
0.0
0.0
Dal

GRCUP= 3

3.,3965E-03
31,8657F-C2
-145395E-G3
~2.314CE-C3
1.1132¢€-03
~6.2896F-C2
~3.7640E-C3

-1.8866E~-(3

-3.7901€-07
1.8395E-03

-9.,€R0GE-C3
0.C

.

C
-0

[=Nel

9. £37(E-C2
6.5204E-02
1.1791E-02
1.2685E-01
5.1702€E-02
9,74576-02
8.4165E-02

-7.9055E~02
2 .5695€-02
1a€245E-32

~2.7858E-02
G.C

0.0

0.¢C

3.0504E-02
1.0982E-02
2. T658E-02
~2.8737TE~-32
-9,0488E-03
2.3076E-02
2.C055E-02

-2 .4001E~-02
1.BB€2E-02

~2.9681E~-02
2.(858%E~02
0.0

0.0
9.0

-1.2238E-02
9. 2055E-073
-9.7362€-013
9.5944F-05
9.5204E~04
-2,0798E-03
~4,411CE~-02

1.3635€E-02
-9.,2389E-03
A,3379E-03
~1.3783€-02
0.0

0.0
0.0

9.2515€E-02
5.3285E-02
2.5271E-02
1.134%E-01
5.2221E~02
1.2114E-01
B8.1324F~02

-6 T663FE~-02
3.0188E~-02
1, 0775F~02

~1,7732E-02
0.0
0.C
0.C

1.6995F-02
1.2291E-02
3.1327£-02
~2e5849€~02
-502237E~03
3.7011F-02
1.8056E-02

~7.7871E-03
1, 40¢6E-02
-3,23786-02
1.5441E-02

0.0
0.0
N0

-2 «4399F-02
1.3877E-02
-1a9124E-02
~2.1980E-04
1.10826-03
4 ,245TFE-03
~5,22C5E-33

26 5643E-02
-1.3756€-02
1.5565E~02
-1.28€€E-02
0.0

Ne 0

0.C

8.7387E-02
4.270BE-Q2
4.3613E-02
9.5200E-02
5.7026E-02
1.4800F-01
T-.8267F-02

~5.3958E~C2
3.3327TE-02
5« 4TT3FE-04

-3,22069E-02
0.0

c.C
0.0

5.28576-03
1.4348E-02
3.0868F-02
~1.€8022E-02
T.5461E-03
5.3558E~C2
1.7861E-02

6. 7452E~072
B.4821E~03
-2.,9867E~02
3.1797€-03

[
0.0
0.0

-3,1099E~02
1.7046E-02
~2.5922E-02
-9.2803E~-03
1. 435CF-03
9,3155E~-03
~2:.7156F~-03

3.2202€-02
~1.6875€E-02
26.1232E-02
~3.0095E-03
0.0
Qe €
0.0

B.1321E~02
2,2358E-C2
6.5881E~-02
8.,7986E~-C2
6.1575F~C2
1.6944E-01
7.5335E-02

~3.G306E-C2
3.8160E-02

~1.3B15E-N2
N0

®

[o N w)
[ e N}

~3.8221F~-C3
1.687TTR~C2
2.6310F~-02
~1.%302E-02
2:.0126E-02
66910602
1.B076E~-C2

1.8241E~-C2
2.4356E£~03

-2.1303F-02
0.C

[N e
DS,

~3.2596F-02
1.8614E-02
~7.T159%E-C2
~1.1454E-C2
1. 7T714E-C3
1.3121F~C2
5.9883€E-04

3.3566F~-22

-1.8431E-02
2.,3019E-C2
C.C

[ R ]
[~ Ne)

TeO1T2E-22
2. £322E-02
B.7423E-02
B.4045E~02
6.6476FE-02
1.6949E-01
Te 2314F~-02

-2.8523F-02
3. FEEEE-D2

-2.7T081F-u2
0. C

0.0

0. €
0.¢

-8.7091E-03
1aS5855~-02
2.049TE-02

-1. 77€1E-02
3.2818BE-37
6o €900F-02
1.8322F-02

2. £2¢5CE~02
-3.7926E-32
-1. 1544E-02

0.C
0.C
0.C
Q.0

-3.C2({7E-C2
1.8580F-32
-2+ 8T11E~02
=1.CE51E-02
2. 13C2F-013
le2566E-02
3.8R16F~13

3.0946F~22

-1.8370F~02
26c142E-07
0.C

-8V -



PROGRAMM KENNZIFFER 9

PROGRAME ZUR BERECHNUNG DER ELASTISCHEN STRFUMATRIZEN FUER DIE REMO-KORREKTUR

FCR

IN MODULE S 128

CALCULATICA FCR GRCUP

MATERIAL 0O 16

TYPE SGNC

THERE ARE ¢
THE LNWEST CALCULATED ENERGY GROUFP NUMBER WITH SCNC

IS 11,

K BYTES OF REGIOMN. G AOT USEC.

12

IRER R EREESREEEE LA T LSS R

FOR THIS ENERGY GRCUP CALCULATICA

ANUMBER CF ERERGY PCINTS RETRIEVELC FOR MATERIAL O 1€

SCT

2
SGN 2
2

MUEL

TCTAL NUMBER OF DIFFERENT POINTS

GROUP=

12 NUMBFR OF FINE INTERVALS=

THE INTERVAL-BCUNDARIES ARE

THE

4. £4G99€09370+03
40 96662%03130+03
£.3041€€71880+03
5.,66395889320+03
£, C4744C9317D+03
6.45612947020¢03
6. 89575£84214D+03
T.3644016090D+03
7.86394393260+03
B.3S€2TT4€53D+ C3
8,96382190830+03

BT415€88610D+ 03

4.70227838610+403
5.02185050690+403
5.3624926114D+03
5.72556372550+C3
6.1125C90676D+03
6:5287291595D+C3
6.9724289262D403
7.4453826431D4C3
7.9494772064D+403
B8.4867192116D+(3
9,0646067581D0+C3
9, 680 646761480+403

WITHOUT

ANGULAR DISTRIBUTICNS WITH

ANCGULAR DISTFIBUTIONS .

70 MATERIAL C 16

4, 7T5456C06785C+(3
5.07777198251+03
5. 42C318503G60+403
Es TBT16EE5TIC+C3
6.,18123516410+03
€, EG131ER4BTL+(3
7.049096431104032
T.5263633TT1T+C3
Bo0350104802ZC+C32
8.5821397509L+03
Go 1£E391E0TSD4(3
9.78709834360+03

IN THE ENERGY-RANGE

4.8C6842937090+03
5.1322934581N+02
5.47914439640D+013
5. 88223£€66370+(2
6.24%9612407D4C3
6. £73908538CD+C3
7.128765936CD4C2
To60734411120¢03
8,1253522265D+%92
8.67756029030402
9.26€1T7645770+03
9.863549072304072

4,649996E403

D ANGLF PCINTS RETRIFVED FDR

4.8591252633D+032
5.1875146337N+C3
5.5407452287D+02
5.3173047697D+03
6.31868723172Nn+032
6.T45649822720402
7.20244C44CSN+C32
7.6928773850N+032
8.21569397280+03
8.7723980829€6D+02
9.36696130750403
9.6%59958011N+C2

1.700000E4D4 EV.

4.59114CT555TN+03
5. 24584608263D0+03
5. €0G2354(€10N+D3
5.9823728757C0+)33
6. 3BTA41L33937D+ 03
£.819CATST165N+03
7.2R342117530+03
ToTT7841C65887+ 03
8.30760357190MN+)3
B, BEB4CLZ265CN+053
Fa&O6TTA61I5T3DENS

THYS TASK.

-9V -

VALUES C(F SGY
3. TOCOE+00 3.,T700E400
3.70CCE4CC 3.TOCOE+OC
3.7TO0C0E+00 3,7000E+00
3. 70CCE+OC 3. 7000F+0C
3,7000E+400 3.T000E+COC
3. 7T0CCE+QC 3.T7003E+QN

3.7T000E+00

2. 70600E+00

3.7T702E+00
3. 70008400
3. 7T000E+CO
3. 70C0E+QO
3.7000E+00
3.7000E+400
3. 7000F+00

3.7003E+N0
3, TOCOE+ CO
3.T0CCE+CC
3.7T200E+00
3, TOCOE+ CC
3. TD00E+00
2. 70CCE+ Q0

3. T00CE+ZD
3. 700CE+CO
3.7000E400
3.7000E400
3., 700CE+(CC
3.7000E400
2. 7000€E+CO

3.700C0E+0C
3.7003E+D0
3. 70C0E+Q0
3.70COF+00
3. 70CCE+00
3.70C0E+0Q
3.7T000E+00

3.700CE+00
3.7000E+0G0
3. TOCCE+OD
3.7TCO0CE4D0
3.70C0E+00
3.70CCE+0Q
3.7000E+400

3. TO00F+0C
3.7300F+00
3.T300E+00
3.7200E4C0
1.7000FE+00
3. 7000E+0C
3.7T000E+00

3,7000F+ 00
2,T000E«CO
3.,TINNF&ID
2,7000F+ CO
3.7000E¢(C
3., T000F Q0
3.7000E+C0

3., T003F+30
3. 10CCF+00
3.70C0E+NS
3, IDCOF+ 00
3. 7000E+30
3. T0C0F¢Q0
3. 10CCF+0C



THE VALUES CF

2. TOCCE+CC
3.7000E+00
3. TOCOE®QQC
3. TO00E+00
3.7000€E40C
2.T70CCE+CC
3.TOQ0E+00

THE VALLES CF

4. 17COE-02
4, L7C0E~02
4, 1TQ0E~02
4,1700FE-02
4. 17CCE~-C2
4.17T00E-02
4., 870CE-C2

THE VALUES CF

2.06432E-01
2.0433E~C1}
2.0432E-01
2.0432E~C1
2.0432E-01
2.0433E~-C1
2.0432E-01

ELASTIC SCATTERING MATRIX
FROM GRCUP

204930F-02
4, B633E-C1
9.,003CFE-01
1.0000E+400
1. 00CCE+CC
1.0000E+00
1. CQR0E+CC
FROM GROUP
9,75C7TE-01
e L3£T7E~-C1
S« 9699E-02
0.0

oMo
SO

SGN

3. 7000E+0C
3.7000E+00
3. 7T000FE+00
3. 7T000E+0C
3.7000E400
3.70C0E+QC
3.7000E+00C

MUEL

4,17C0E-02
4« 1TO0FE-02
4.1700E-02
4.1700E-02
4. 1T00E~-02
4.17TD0E~02
4.,17T00E-02

FLUX

2.0226E~01
2.0206F~01
2.0207E-01
2.0207€~C1
2.,3206E-01
2.0206E~-01
2.0207E-01

12 70 GROUP
To4146E~02
5:3749E-01
9.3992E~-01
1.0000E+00
1. CO00E+CC
1.0000E+00
1, 07200E+00

12 T GROUP
9.2585E~01
4.6951E-01
65.0082E-02
0e 0

3.7CCCE+0O
3. 7000E+QO
3.T000E+00
3. 7T000E+CC
3.TO00E+00
2. 700CE+CC
3.700CE+QC

4.170CE-02
4.1700F-22
4.1700E-02
4.,17TC0E-)2
4.1 TCOE-D2
4,1700E~-02
4.1 T00E-Q2

1.9995E-01
1.998¢E£-01
1.9985E-01
1.9986E-01

©1.9985E~-01

1.9986E~01
1.9986E~01

SGNCC
12
1.2225F~C1
5.7369E-91
9. 7867E-01
1.0000E+CC
1. 0000E+00
1.0000E+00
1.0000E+00
13
8.7TTT1E~OL
4.2631E-01
2.1328E-C2
0.0
0.0
0.0
0.0

3. 7000E+00
2. 70C0E+ CC
3.7000E+00
2, 700QE+CC
3.7000E+00
3. T0C0E+ Q0
3. T0CCE+CC

4. 1TCCE-C2
4.1T00E-N2
4,1 7COE-02
4.17TD2E-02
4.,17T00E-02
4.17COE~C2
4.1TO0E-02

1.9771€E-01
1. 67T€SE-01
1.97¢96-C1
1.9769€£-01
1.9T70E-C1
1.9769E-01
1. 97€9E-01

FOR O 1€

1. 6940FE-01
6.1596E~-01
e 9964E-01
1.0000E420
1.0000€+00
1. 00CQE+CC
1.00C0€+00

B.3062E-01
2.8404E-01
€. 4071E~(5

A OO

0
0
0
0

3.7000E+CO
3. 700CE+C0O
3. 7000 E+0D
3.7000E+CQ
3.7030FE4C0
3.7000E+00
3.70CCECC

4,170CF-C2
4.1720E-C2
4.1700E-02
4.,170CE-02
4.,1700E-02
4,170CE-C2
4.1T00F-02

1.955RE-C1
1.9557€-01
1.S556GE-C1
1.9558€-01
1.6558E-(1
1.6558¢E~01
1.9558E-01

CROUP= 12

2. 1551€E-C1
6.57T32€-C1
1.0000F+00
1.C00CE4C0
1.0000E+400
1.C00CE<CC
1.0000E400

3.70CCE+0Q
3., TOCOE+0O
3.T000E#*CC
3.7000E40C
3. T0CQE+0Q
3.7000E+00
3. 70C0E+00

4.17CCE-DQ2
4. 1TCCE~02
4.1700E-02
4,1T700E~02
4.17T00E~02
4.17CCE-0Q2
4.,17C0E~02

2.0432E-01
2.0433E-01
2.C433E~-91
2.0432E-01
2.0432E~01
2.0432E-01
2.0432E-01

2.6189E-01
6.G8G53E-01
1 .0000E+00
1.000CE+DQ
1.0000E+00
1. 00CCE+OC
1.0000E¢00

7.38116-01
3,0107E-01
0.C
0.0
0. C
0.0
0.0

3.7000E+00
3.7000E+00
3.70C0E+00
3.7T000E+0C
3.70C0FE+00
3,7000E+00
3.70CCE+DD

4.170CE~02
4. 1TCCE-G2
4,1700E-02
4o17CCE~02
4.1700E-02
4.17C0E-02
4.1TCCE-02

2.02C6E~-01
2.0207E~01
2.0207E-01
2.C2C6E=C1
2.0207E-01
2.02CTE-01
2.0206E-01

3.0851E~01
7.4076E-01
1.0000E+00
1.00CQE+00
1.0000E+00
1.0000E+00
1.C0CCE+DD

S15CF-01
€924E-01

3. 70008400
3.7000E+00
3. T30CE+0OC
3.,7000£400
3. 7J00F+00
3.7000E+00
3, T000E+00

4,1700E~02
4. 170QLE-02
4.1700E-02
4.1700£-D2
4.1T00E-02
4.1700E-02
4. 170CF~C2

1.5986F~01
1.9986E~01
1.9985E-01
1.9986E-01
1.9985€~01
1. 5986601
1.9986E-01

3.5411E-01
7. 81€68E-01
1.0000E+400
1.0200E+00
1.0000E+0C
1.,0000E+00
1. C0OCE+0(C

2.TOOOF+ 00
3.7390E+00
3.7000F+CO
3.7000E+CC
3. 7000E+CO
2. 7000E+CQ
3.,7TD00E+D0

4.,1TO0FR-C2
4. 1700E-02
4.,1TO00F-02
4a1TONE-T2
4,1T00E-02
44,1700E-D2
4.1700E~C2

1.9770E-C1
1.5769E-01
19770 E-01
1.8770E-C1
1.9770E-C1
1.5769E-01
1.S769E-C1

3.,5873E~C1
8.2171F-C1
1.0000E+C0
1.2090E400
1.000CE* QO
1 «0020E+00
1.0000E+CO

«N1Z2TE~01
829E-01

3. J0CCE+ 00
3. 7000E+20
3. 7000E+00
3.70CCE+CC
3. 7000E+00
3, TCLCE+ 0N
3.,7000F+07

4.17CCE-C2
4.1700E-02
4., 17CCE-02
4. LTNDE-N2
4o 1TCCE=-D?
4,1700E-02
4. 17COE~02

1.8557TE-C1
1-555EE~-01
1.9558F-01
1. ¢5857€~-01
1.6557E-31
1.6558FE-01
1.655%58E~01L

4.4241F-01
B8.6089FE~01
1.C0C0F+00
1.,0703E+00
1. COCOE+ D0
1.0000E+730
1.C0CCE+QO

«5T60E-01
. 2911E-01

5
1
9
O
0
]
0

Y Moy WL

- [TV -



ELASTIC SCATTERING MATRIX SGACL FCR € 16
FROM GROUP 12 T30 GROUP 12
2:%4195E-02 6.90T73E~-02 1.08T7T6E~01 1.4352E~-01
2. 68G1E~C1 2.T093E~01 2.6G13E~-C1 2.£3716~C1
1.3005E-01 9.7555E-02 6.,2373E-02 4.17€64E-C2
4, 17TCCE-02 4, 1TO00E-02 4.17C0E-02 4.17008-02
4, 17CQE-02 4.17T00E-02 4.1700E-C2 4.17CCE-C2
4, 17CCE~02 4.1T7T00E-02 4.1700€£-02 4.1700E-02
4 1TCCE~-C2 4.,1700E-02 4.1700E-02 4.17CQE-02
FRCM GRCUF 12 TQ GROUP 13
1o T5CSE~C2 -2, 7374E-C2 -6.T056E~02 ~1.01B0E~-D21
~2e27T21E~-01 -2.2923E-01 -2.2743E-01 -2.22C1E~-0O1
~-868349E~-02 —-5.5855E-02 -2.0673E-02 -6.3965F-05
0.0 0.0 0.0 C. 0
C. 0 0.0 0.0 0.0
C.C 2.0 0.0 c.0
0.0 0.0 0.0 C.C
FLASTIC SCBTTERING MATRIX SGNC2 FCR C 1€
FRCM GRCUP 12 TO GROUP 12
2:2T12E-C2 S5.9644FE-02 8.4723E-C2 G.969TE-02
3.0449E~-02 B8.,5935E-02 ~1.2811E~C2 ~2.28Z21F-C2
~6. T489E=-02 ~4.T244E~02 ~1.8639€~02 7.3013F-04
T+9535E~04 T.9535E-04 T.9535E~04 T.G9535F-C4
7,9535E~-04 T.9535E-04 T.9535£~04 7T.9525E~04
7.953%5E~C4 7.9535F-04 7,9535E-04 7.9535E-04
7.9535E-04 T7.9535E-04 T.9535E~C4 7.9525E-C4
FROM GRCUP 12 TQ GROUP 13
~2:20032E-02 ~-5,8B874E-0¢ —B.,3954E~-02 -G.892TR-C2
~2: G€TGE~-(2 ~7.8243E-03 1.3581€-32 3.3591F-02
6.8258E-C2 4.8013E-02 1.9409E-02 6.3751F~(S
0.0 3.0 0.0 C.C
C.C 0.0 0.0 .0
0.0 0.0 0.0 Cc.0
C. 0 0.0 2.0 0.0
ELASTYIC SCATTERING MATRIX SGNC3 FNR 0O 1¢
FROM GRCUP 12 70 GRAOUP 12
2.0758E~0z 4.7165E-02 5.5412E-02 S5.(870E-C2
“5e9020E~02 ~6,2021E~-02 -5.9341E-02 ~-£.1481602
4.386CE-C2 3.7T668E~02 1.7€ISE-02 6.3371E-C5
0.0 0.0 0.0 C.0
C.0 0.0 .0 0.0
0.0 0.0 0.0 Ca O
C.0 D.0 Fe3 0.0
FROM GROUP 12 T3 GROUP 13
~2.0759E-02 —4.7T156F~-02 ~5.,5413E~-02 ~5.,C871€E~-(2
S« G015E~-C2Z2 6.2020E~C02 5.9340£-02 5.1480FE-0C2
~4,3891E-02 -3.7669E-02 -1.T620E-02 —-€.,3632E-C5
Ca C T30 0.0 0.0
0.0 G0 C. 0 0. 0
0.0 0.0 0.0 7.0
0. C 0. 0 C.C C.0

CRCUP= 12

1.735€6€-C1
2.5486E-01
4.170CE~-(2
4.1720£-02
4.170CE-C2
4.,17T0CE~C2
4.170CE~-C2

-1.,3186F-01
-2, 131€E-CL

GrCyP= 12

1.0612E~-01
~5. (58SE-C2
7.9535E-04
T.9535E-C4
T.GS3EE-C4
7.9535E-04
T.S535E-C4

-1.(535E-CL
5. 1356 F-C2
0.0
CeC

0

¢}

GOO

-
Y
°

<

GROUP= 12

3.7988E-C2
~3.5301E-C2

-3.798GE~-02
3.9300€-02

1.597GE~-01
2.4237E~01
4. 1TCCE-O2
4.1700E~02
4. LTCCE-Q2
4. 17C0F-02
4.1T0DE-02

~1 .58CSE~01
-2+ COETE-DL

1.052¢€€-01
~6.56C3E-02
T7.9535E-04
79535804
T.S535E-04
T.9535F-04
T7-5535E-04

~1e0449E-01
6.64€3E-02

1.9964E-02
=2+ 349€E-02

2.221CE~-01
2.2618£-01
4.17CCE-02
4.17CCE-02
4.17CCE-02
4.,17CCE~-Q2
4 ,1700E-02

-1.8040E-01
-1 +8448E-01
0.C

0.C

0.0
0.0
0.0

9.8065FE-02
-7.7126E-02
T.9525F-04
T.9535E-04
T-5535E~04
7 .95356-04
7.9535E-04

~3,7235E-02
T.18S6E~02
0.0
3.0

~6.1161E-04
~5,4317F-03

3CEE-03

2.3993E~-01
2.0676E-01
4.1730E-02
4.170CF-02
4,1700E-02
4. 17QCE~02
4.1700F-02

-1.9323E~-01
~1eh6506E-01
0.C

8.58126-02
~-B.35682F-02
1. 6535E-04
T«9535F-04%
7.G535F-04
7-8535E-04
7.9535E-94

-8.5042E-02
8. 4452F~C2Z
0.0

[e Y= NoNe]
O o

®

-2.0375E-02
1.2577E~D2
0.0
J.0
0.C
0.0
0. C

2.0374E-02
~1.2578E~02

2.5352E-C1
1.B429F-C1
4,17TD0E~02
4.1700E-02
4,1700E~-C2
4.,1700E-G2
4,1700F-C2

-2.1182E-01
-1 .4259FE-01
CoC

DO 9O
DO ™

-

6697T90E-C2
~3.,47T115-02
T.9535E-04
7.9535E~C4
7.9535E-04
7.9535E-04
79535604

020E~C2
481E-C2

nOﬁQO*n‘J‘

«9
e ©
»0
=
- C
«0
< C
-3.7482E-C2

2.8380F-C2

3.74815-02
-2.83BIE-C2

2.6308FE-
1.59686~

21
01

4, 1T00F-32

4o 1TCCE~
44 1TCCE~
4.17TCOF~
40 17TCCE~

~2. 21 28F~

02
02
02
02

a1

-1 1725E-11

5. 1172F-07

~T9628F~
TeS5356-
755358~
T.5535E-
ToCH525F~
T+9535E~

~5.C4C2E-
8, C4CBE~-

~5. (550F~
3.9653F~

5.0589E~

02
34
04
a4
04
04

02
32

02
02

92

—3. CEELFE-(2

- 8C V ~



ELASTIC SCATTERING MATRIX SGNC4  FOR € 1€
FROM GROUP 12 19 GROUP 12
1.8280E-02 3.,3293E-02 2.6764FE-02 9.9353E-(C3
~1. 75S9E-02z ~1.5954F-C3 1.4121E~-02 2.7240€E-C2
-200293E-02 —2.6227TE-02 -1.5427E~Q2 -€.32€2E~-C5
-2. 51C3E-C7 ~2.5103E-07 -2.5103E-17 -2.5103F-07
~2.51C3E-CT ~2.5103E~-07 ~2.5103E~-07 ~2.5103E-07
-2+5103E-07 -2,5103E-07 ~2.5103E-C7 ~-2.51(3E~-07
~2.851C3E-C7 -2.5103E~Q7 -2.5103F-07 -2.5L03E-07
FRCM GRCUP 12 T3 GROUP
-1, 8280E~C2 -3.3294F-02 ~2.6764E~-22 -9.9355F-03
1. 7599E-02 1.5951E-02 -1.4122E-C2 ~2.7240E-02
2. 0293E-02 2.6227TE-02 1.542TE-02 6.3209E-05
C.C C.C .0 C.0
0.0 0.0 0.0 C.C
0. ¢ 0.0 0.0 0.0
0.0 0.0 C.0 0.0
ELASTIC SCATTERING MATRIX SGNCS FOR O 16
FRCM GRCUP 12 73 GRNuyp 12
1. 5493E-02 1.9753E-02 3.8694F-33 -1.4678£-02
2.7T192E-02 32.,0876E-02 2.7581E-C2 1.83506-C2
1.7278E-03 1.5139E-02 1.29T70E-02 6.2526£-05
C.C C. 0 C.0 €. 0
G.0 2.0 0.0 C.C
0.0 0.0 2.2 0.0
0.0 0.0 C.0 C.0
FRCM GRCUP 12 TC GROUP 13
~1s 854G2E~C2 —1.9753F-02 —3,8€94E~C3 1.4678E-G2

-2 TS81E-C2 -1.835C0E~C2

-1, 7278E-C2 -1.5139E~-02 ~1.2970E-02 -6.2536E-05

~2.7192E-02 -3.0876E-02
0.0 0.0
0. ¢ 0.0
C.0 0.0
0.0 0.0

IN MODULE 9

DATE 22.11.7€

C.0

OO o
OO

3.40 SECONDS CPU-TIME ARE LSED

TIME 18,

48,07

GrROUP= 12

-9.4CTSE~(C3

3.5906E-02
-2 2103E-C7
~2.51032€-07
-2.8103E-C7
~2.51032E-C7
-2,5103€-07

.4076E-03
-3.,5906E-C2
7.0

[eN e NN o]
[sE=NaNe]

GrRCUP= 12

~-2.70708-02
5.3975E-(3

—2¢€616E-02 ~3.8343F-02

3.8887E-02
-2.51C3E-Q7

3.5161E-02
-2 .51 C3E~-07

~4.27T14E~02 -3.9991E6~-02

2.5138E~02

1.0466E-02

-2.5103E~-07 -2.51C2E~C7
=2.5103€-07 -2.51032€-07
20 E1C3E~D7 ~2.51C3E-07
-2+5103€~-07 -2.5102E-07

2.6616E-02 3.83428E-02
~3.8858E-02 ~3.5161E-02
0.C 0.0
0.0 0.0
0.C 0.0
0.0 0.0
0.C 0.0

-3.0199E~02 —2.,4069E-02
-B.6T60E-03 ~2.0370E-02

0.0 0.0
0.0 0.0
0.¢C 0.0
0.0 0.0
0.0 0.0
3.0199E-02 2 .4099F~02
8.6760E~03 2.0370E-02
3.0 0.C
0.C 0.0
0.0 0.0
0.0 2.0
3.0 0.0

~2.5103E-07 —2.5L03E~07
-2« £103E-07 -2.5103E~-07
~2.5103E~-07 ~2,.5103E~-C7
—205103E~07 ~2.5103E-07
~2.5103E-07 ~2.,5103F-07

4. 2714F-02 3.5891F-C2
~2.5138E-02 ~1.0466F-02

0.0 0a9

0.0 C.C

0.0 0.0

0.C 0.0

0.0 0.C
~1e 1559E-C2 3.4979FE-03

-2+6060E-02 ~2.3784E~C2

3.0 Na?
0.0 C.0
3.0 0D
0.0 Ca.0
0.0 0.0
1.15596-02 ~3.4980E~-(3
2.6060E~-02 2.3784E£-02
0.C 0.0
0.0 0.0
0. C C.C
0.0 0.0
0.0 0.0

~3.10864E~02
~5e CE4EFE~-03
~2.51C3E~-07
-2.,5103E-07
-2« 51C3E-07
~2.5103E-37
~2« S1C3E-07

3., 1083E-02
5.5643E~02
0.C
CaC

(o Rel o]
o

[ l=]

1.7329F~02
~1.2E€5F-02
0.3

®
@

e
=

SO DO
(e R R

-1.7329E~02
1.3665E~-02

- 6LV -






Appendix B. Program Listing

On the following pages B 2 to B 144 the listing of the program MIGRHS-3 is

given.



™o

28

27

25

w

%]

PRCGRAMM ZUR STEUERUNG CFS MIGROS—-SYSTFEMS

REAL*®B MATL1,N1,N2,MIGROS, 0D
CIMENSION XL(S5000) ,KXLE{50003
CCMMON MAT 1, KI2)},NOUT,LIZ
ECLIVALENCE EXLOL) AXLIL))
CATA NL1/°BLOC ®/,N2/°ENDE "/,SGC/"SGC "/ ,4¥IGRCS/*MIGR
ICC/*FTLAFOOLY /

NINP=5

NCUT =6

KNF=1

L1I=3

hF=8

NE=10

CALL FSPIE

READ (NINP,28) MATY
FORMAT(AS])

IF{MATL.EQ.MIGROSE GO TO 27
REWIND NINP

CALL FINGINOUTI

CALL NDFOPN {KDENXL;NUDAT 0}
HRITE (NOUT,1) NULDATY
FORMAT (L H1/® STANC CER KERNNATENAIRL IOTHEK VOM®,T1C)
WRITE (LIZ) LIZ

RACKSPACE L 12

BRITE (NF) NF

BACKSPACF NF

1CON=0

h=1

CALL DDTEST (N DD,ICON,NST}
IF{AST.EC.LY GO TO 29

WRTTE {N6&F N&

BACKSPACE N6

CALL GARFA {XbL,MeL)

TADR=M ¢

MMl

CALL FREET2 {NINP NF NOULT XL{M) o XL M) 4XL(NM))
[21=0

REAN {NF})

REAN {NF} MAT1I,MAT2

121=121¢2
TF{MATI.EQ.NL1.AND.MAT2.EQ.1} GO TC 3
NE=26

GC TC 4

READ {NF} NF

REFAD {NF) MAT1  MAT2

F21=121+2
IF{MAT1.EQ.N1.,AND.MAT2.EQ.2} GN TO 5
NFE=1

LSPEC=1

60 7€ 6

READ (NF} LSPECNFE
NFE=NFESNE

READ (NF)} MATL ;MAT2

171=121+2

£/

i0
20
30
40
50
€C
70
80
90
100
1i¢
120
130
140
150
160
170
180
18¢
200
210
220
23¢
240
250
260
270
280
290
300
310
320
330
240
350
360
370
380
350
400
410
420
430
440
450
460
470
480
490
500
510
520
530
£40
550

6

T
8

10
1l

12

14

24

22

]

25
17

TF{MATL o EQeN1 s ANCoMAT2.RNEL3)
RFAD (NF} NA

READ (NF) MAT1,MAT2
T1ZI=T1721¢2

GC TO 9

WRITE (NOUT,8)

FORMAT(IHO/® *%%xERROR 0. 1 :
10T FOUND?®)

sTCP
IFIMATLI.EQoN1.AND.MAT2,EQ. &)
NT=3

GC T0 11

READ {(NF} NT

RFAD {NF)} MATL ,MAT2
171=111+2
IF{MATL.EQ.N1.AND.MATZ2,EQ.5])
BI=7

GC 70 13

READ (NF) MI

READ (NF) MATI.MAT2
171=171+¢2
IF(MATLoEQea NLo ANDoMATZ . EQa6}
NTvP=8

GO T0 1S

REAN (NF) NTYP

BACKSPACE NF

N=M&NTYP~1

READ (NF) NTYP, (XL{I), XL{I+20
RFAD (NF) MAT1,MAT2

121=121¢2

CC 26 I=M;N

TRIXL{I}.EQ-SGCY NTYP=NTYP+1
CCATINUYE

IF(MATI.EQeNLle ANDoMAT2.1T0621)
TF(MATL.EQ.NL.ANDMAT2.GT.62)
TF{MATL.EQ.N2} GO TC 23

READ {NF) NMAT

[21=1Z1+¢1

GO 7O 25

REALC (NF)

READINE} MATL ;MATZ

TZI=121+2

GU TO 15

NMAT=1

CC 17 I=1, 1171

BACKSPACE NF

NM  =NTYP#2+M

NZ=NF¥ENMAT %2

NENG=NZ+NMAT

NSPEC=NENG+NE
NARB=NSPEC+NFER(LSPEC+L)
NTEMP=NARB+NA% 2

hST=NTEMP+NT

AG=NST+MI+1

ARNEI=NGENA

6o 10 7

THE IAPUT NF THE #CTULF NUMBERS WAS N

GO 7C 10

GO T0 12

GO Y0 14

0 by I=MsN)

GC 10 22
GO TO 23

560
570
580
£9¢
600
€10
620
€30
640
650
X2y
&1¢
680
6390
700
710
720
730
T4¢C
750
760
710
780

790
800
810
320
430
240
B50
gec
870
880
89¢C
300
9iC
320
S30
340
950
g€Q
970
980
390
1000
1g1c
1920
1030
L1040
1050
1Ce0
1070
1080
10s¢C
1100



ol

AAZ2=NNL + NAXNE
NFG=NN2&NA *NE
NFI=NFG+NA*NE
NGG=NF I+ NAXNF
NTI=NGG&NE
NFR=NT[#NE
T=AFR/2%2
TF{T.EQaNFR)
TFINFR.LTLTADR)
WRITE (NOUT,21)

NFR=NFR+1
GO TC 29

21 FORMAT (LHO/® ##%ERROR 0, 2 ¢ THE REGION - FIFLD IS ALREADY 70O SHQ

IRT FOR THE CONTRCL MCDULE®)
sTCp

20 NX=NE¢}

CALL INPUT {XLEM)XLINE)Y XLINZY,
1 XLUNENG); XLANSPFECH o XLINARB} o XLENTEMP I XLINST )
TXEANG) o XLANNL) oXL{NA2Y o XLINFCY y XL IAFT) X LUINGG) ¢ XLINTE ),
2 NMAT o MI®LeNE(LSPECH+L,NFENANT,RTYP,RFRyXLyNF ohX, TADRY)

121=0

READ (NF) MATL
IF(MATT.NELNZ)
I=C

WRITE (LIZ)
RETURN

END

GN TN 16

TeN2

PROGRAKM 7ZUM LESEN UND PRUEFFN NER EINCABF FUFR TAS MIGROS=SYSTEM

SUFRCUTINE INPUT (ITYP NAME,TZ,ENGyFF NR, TEMP, STCONRE,NNT,NN2Z,
INFGyNF TyNG oy NI yNMATy MT (NESNSPECyNEF gNB AT yRTYP (AFRy XL NFyRX,TADR}
REAL®*8 MATIL, MAT, TTYP, N2, NAME, SGC, SCA, SGF

1:DAT,TIME

FIVMENSTIN FNGINE), EFINEE NSPEC )y NAFE(NVMAT) p TZINMAT) yMAZ{2},
1 NR{34NA) ¢ TEMPINT) , SIGCIMI) s ITYPINTYP),
1 ITPM(2) s NRECNA) ANLINA NF B, AN2ZINA,NEJ, NFCINASNE) s NFI(NA,NF)
2o XLUTY o NGENE )y NTINE ) sENBER{5) ¢ NHFUR{ S} ,CONBFUISY ,IRTYP I3}

CCMMON MAT, ISTRUK, ISPA,NOUT 3 LTZ NANFoNFEND, KL

COMMON /CFSDUR / IDLR
EQUIVALENCE (MAT,IPM(11})
NATA N2/TENDE ®/

i ¢ SGC/7SGC
CALL FSPIE

MIBER=E

MABWF=)

PXINT=22)

MABQ1=200

KARQ2=211

MABQ 3=200

K¥RCM=20

LtDIM=15017

IRF=300

ISTE=427

¥/ SGA/®SGA */+SGF/'SGF ¢/

1110
1120
1130
114C
1150
1160
117C
1180
1190
1200
1210
1220
1230
1240
1250
1260
127¢C
1280
1260
1300
1310
1220
1330
1240
1350

1C
20
3c
40
5C
6C
10
80
50
100
110
120
120
14¢C
150
1€0
170
1840
isc
200
210
220
230
240
250
260

g

10
12

12

8

15

14
16

18

19

NYT=4000
Rt AX =5
ICCS=21
ISM=400

1St = 1990
RFCU = 2
NFF=200
ISCO=1SM*1C0S
TSEC=1ISD
IREMO=0
MAXEBR=5
NENA=0

READ (NF) MAT, ISTRUK
WRITZ(NOUT ;3003 1MAT
FORMAT{*IM T G R O § - 3
REAC {NF) MAT1sMAT2
ISPA=0

YSPA IS ONLY EXTSTENT BECAUSE OF HISTORICAL REASONS
TF(MAT2~L11,7,8

READ INF) NEZ{ENGIT1 1,151 ,NF)

REAN {NFI MAT1,MAT2

DO 9 [=22¢N%

IF(ENG T 1ol To ENGEI-13) GO TO 10O

COATINUE

GO TO 14
THRITE (NOUT 120 (ENG(IDeT=1yNF)

FORMAT(1HO/® ®&&ERROR 0, 3 : THT ENERGY GROUP BCUNDARIES */(BE16,8)
1}

WRITE (NOUT 123

FORMAT(® ARZ NOT GIVEN IN AN INCREASING CRDER!}

GC TC 5000

NFE =26

ENGI{11=0,215

ENG(2) =0,%55

ENGI3}1=1,

DC 15 K=1,5

D0 15 J=1.+3

MC=3%{K-1}+4J

ENG( MO43 }=ENG (MO} #1 9,

ENG{19)=36 27 6

ENG{201=0-,4%6

ENG(211=0, RS

ENCI{22 151,656

ENG({?3)=2,5%6

ENG{24)=4,0"6

EARG(251=6,5%6

ENG(26)=1, O5E7

IF{MATZ-211:16417

RFAD (NF) LSPsNFE (IEF{IsJ),I1=1,NFE}sJ=1,NSPFC}

READ {(NF} MAT 1, MAT2

D€ 18 I=2,NFE

TFUFE(T L, LS,SF(I=1,10) GN TN 19

CONT INUT

GO 70 20

WRITZ (NOUT, 21}

TASK FOR MATERTAL® g R10s /¢ 9,45 (" %%}

210
280
25¢
300
10
320
33¢
340
ELS
360
370
280
390
400
410
420
430
440
450
460
470
480
490
50¢
510
520
530
540
55¢
560
570
sec
590
600
610
620
630
640
€50
560
67¢C
580
590
700
710
72¢
730
740
750
760
770
780
790
800
310

- g -



27 FCRMAT (L H)/® %4 KERROR 0, & : THE ENERGY POINTS OF THF MACROSCOPTC 82¢ 115 FORMAT{1HO/® *#%%ERROR Q. 6 : THE WAZROSCOPIC WEIGHTING FUNCTION NN 1370

IHEIGHTING FUNCTION ART NNT GIVEN TN AN INCREAS ING DRDER! } 330 LES NOT INCLJUDF ALL ENERGY GROJPS DESIREDT) 128¢

6C TO 532 540 G0 To 5000 1390

17 NFF=1 850 114 CONTINUE 1400
Lsp=0 860 READ (NF) MATI,MAT2 1410

20 0C 3001 NT=2,NSPEC 87¢ GO TO 24 1420
NSPEC =% T~1 380 23 WRITE (NOUT,25) 142C
IFINSPREC oGT o2 IMRITZ(NOUT, 3002INSPECT 390 25 FORMAT(LHO/® *%%xERRNR 0. 7 : THE IDENTIFICATION NIMBFRS OF MIBDULES 144C
3002 FORMAT(/¢ PRINTOUT FOR SPECTRUM NRo®, 15} 900 1 TO BE CALLED CAN NOT BE FOUNDS ) 1450
2091 CALL PRPHI(NFEEF(1y11,;EFI1,NT}} 910 GO TN 5700 1460
TFIMAT2 =311 ,22,423 $20 26 IF(MAT2-411,26,27 1470

22 READ (NF) NAs INR{1y TH,NRI25 TI,NRU3,T1,T=1,Na) 930 26 READ (NF) NT,(TEMP(I),I=1,NT} 148¢C
DO 11 I=1,NA 940 READ {NF) MAT1,MAT2 1490
TFINRI2, T} oGFENRI3, 1} ANDNRIZ2, 1) .LE.(NF~1}} G7J TN 11 950 DO 28 I=1,NA 1e0C
IF(NR{L,T1.EQ.13.ANNLNR(3,T1).LF.NF}] 60 TO L1 SeC IF{NR{1; 11.FQa1.0RNR{L,I}.EN, 2} GA TO 29 1510
HRITE {NQUT,54) NRU1,I} 97Q 28 CONTINUE 152¢C

54 FORMAT(1HO/® **%ERRNR 5., 5 : THE CROICE OF ENERGY GRIUP BOUNNDARIFS 980 WRITE (NOUT,30) 152¢
L FOR PROGRAM® 46, IS NOT VALID®) $9¢C 30 FORMAT{1H3/ " ##%dARNING O. 2 ¢ THE DECLARATION NF THE TEMPERATHRE 1540

GD TN 5000 1000 11S NOT NECESSARY AND IS IGNIRED® ) 1550

11 CONTINUE 1010 G0 TO 29 1560
IFINFE.FQ.L1) 60 T3 114 1gz¢ 27 DO 31 I=1,NA 157¢
MIN=1 1930 IF(NR{L:1).EQ.1.0R.NRU1,1).EQ. 2} 6O TN 32 1580
MAX=NE~-1 104¢C 31 CONTINUE 1560

DO 112 I=1,VA 105¢ NT=0 1600
TFINRI2,1).GT.MIN) MINSNR(2,1} 1060 GO YO 29 Le1c
TFANR(3, [} LT.MAX]E MAX=NR{ 3,0} 107¢ 32 IF(ISTRUK.EQ.0) 6O TO 34 1e2¢

112 CONTINUE 1080 NT=3 1630
AN=ENG{NE-MIN} 1050 TEMP{11=300. Leac
END=ENG{NE-4AX ¢1) 11c¢C TEMP( 2)=900, 1650
KL=NE-MI N 1110 TEMP(3)=2100. 1660
M=NE-MAX+1 1i12¢ GC TO 27 167¢

J=1 1130 34 NT=1 1680

DO 200 I=KL,M 1140 TEMP{1}=D. 169¢C

202 IF{ENGII).E2.EFiJ,1)) GO TN 200 118¢ 29 IF{MAT2-511,33,35 1700
IFIENGITIILT.EF(J, 1)) GO TO 201 1160 33 RFAD (NF} MI,(SIGO(I),I=LsM[) 1710
J=J+1 117¢C MS=M] 172¢C

GO TQ 222 1180 IF{STIGOIMI)GE.10.%%6) GO TN 2002 1730

201 DO 203 NT=1,NSPEC 115¢ MS=MI+] 174C
DN 203 N=J,NFE 1200 2002 READ (NF) MATL,MATZ 1750
K=NFE-N+J 1216 Dl 36 I=1,NA 17¢0

203 EF{K#LNTI=EF (K, NT} 1220 TF(NR{L,s1)eFQolaOR.MRIT 1} .FQa2.NR.NR{L,1}.FQ.3) GO TO 37 1770
NFE=NFE+1 1230 36 CONTINUE 1780
ITF(ENGIT oG (EF (-1, LI +EF(J+L,13)%0.5) GO TO 206 1269 WRITE (4OUT,38} 115C

DO 204 NT=2,NSPEC 1250 38 FORMATULIHO/® =x&WARNING 0. 3 : THE NECLARATION OF THF BACKGRIUND C 1300

2% EF(KNT)I=EF{KELsNT = (FF(K&L o NTI-FF{K=14NT}I/(FE{K+T,1 )~ 1260 1ROSS SFECTIANS IS NOT NECESSARY AND IS IGNIRED®) 181¢
LEFIK=1o L} }*{EF(K+1, L}~ENGIT}) 1270 6N TO 37 1820

GO TO 295 1280 35 DO 39 I=1,NA 1830

206 DO 207 NT=2,NSPEC 1290 TFINRIL I oEQoloNRNRILyI}oFR. 2. ORLNRIL, 1).EQa3) GN T3 50 LT
207 EF{KyNTI=EF{K-LsNT)+(EF(K+ L NTI=FF{K=1,NTI)/{FF{K+1,L}-EF(K-1,1))% 1300 39 CONT INUF 1850
LOENGII)~EFIK~1 411) 1310 MI=0 1eeo
205 EF{K,1)=ENG(T) 1320 GO YO 37 1870
200 CONTINUFE 1339 40 Mi=7 1880
IF(EF{Ly D) a3TLAN) 6O T 113 1340 MS=MT 1850
IFLEFINFE, 1} .GEL.END) 6N TO 114 1350 S160(1)=0. 1900

113 WRITE (NOUT,115) 1363 DO 41 I=146 1510

-~y -



41

42

149

150

153

154

156

157
151

44

46

43

47

48

45
49

51

53

SIGO(I+1y=1.%%]
TF{MAT2~6)1,42,43

READ (NF) NTYP, {ITYP(I}),I=1,NTYP)
RFAND (NF)MATL ,MAT2

DD 149 T=1,NTYP
IFCITYPII).EQ.SBC) GO TO 159
CONT INUF

GC TO 151

DO 152 J=1,NTYP
TFUITYPLUY.FQ.5GA) G TN 153
CONTINUE

ITYP(1}=5GA

N0 154 J=1,NTYP
IFLITYPL U LEQ.SGF) 6O TN 155
CONT INUE

IFLITYPLI).FQ.SGAY 6O TN 156
ITYP L [)=SGF

6O TN 151

NTYP=NTYPs+]

ITYP{NTYP}=SGF

GO0 TO 151

IF(ITYDUI).FQ.SGA) GO TN 151
NTYP=NTYP-1

N0 157 4=1,NTYP
TTYPLJI=ITYP(J+1}

nO 44 [=1,NA

IFINR(1, I}.FQ.4). G3 TN 45
CONTINUE

WRITE (NOUT, 46)

FORMAT (L HO/' *%#dARNING Jo & : THE DECLARATION OF THE C20SS SECTIO
IN TYPES IS NOT NECESSARY AND 1S IGNORED®)
GD TO 45

00 47 T=1,NA

TFINRIT, 1) eEQe4aDRMR{1,[}.FN. 13} 50 TY 48
CONT INUE

NTYP=0

G TN 45

NTYP=8

CALL DOPW (BHMUFL » ITYPLLY))
CALL DDPHW (8HNUF s TTYP(2))
CALL DOPW (RHSGA s ITYPU3 )Y
CALL ONPW (9HSGF p1TYPE4))
CALL NOPW (3HSGI y ITYPLS )
CALL NDOPW (RHSGN s LTYPL6 )Y
CALL NOPW ({SHSG2N p ITYPL 7))
CALL DOPW {3HSGT s ITYPLB)Y

TF{MAT2-11)1,49,50

READ (NF) NRES

READ {(NF} MAT1  MAT2

DO 51 I=1,NA

TFINRIL,I).FR.1) GO T 52

CONT INUR

WRITE {NOUT,53}

FORMATILHO/® #x«WARNING 0. 5 @ THFE OFCLARATINAN (F THF NJMBFR 0OF RE
LSONAMCES IS NOT NECESSARY AND IS IGNOREN?)

1920
193¢
1946
1950
1960
1s7¢C
1980
166C
2CCC
2010
2czc
20120
204C
2350
7060
2C10
2280
209¢C
2100
2110
21z¢
7130
214C
2150
216G
217¢C
2180
216C
2200
2210
270
2230
2240
2250
2260
221¢C
2280
2250
2300
2310
222¢C
2330
234C
2250
2360
231C
2330
7380
2490
2410
242C
2430
244C
2450
24¢€C

50
52
56

58
60
57
59
3004
3005
3006
3C0
3907
3008

301

302

303

3009

304

305

306

3010

3016

307

308

GC 7O 52

NRES=-1
IF(MAT2-1211,56,57

READ (NF} ERROR

READ (NF) MAT1,MAT2

D 58 [=1,NA

IFINR{L, 1).EQ.1) 6D TO 59
CONTINUE

WRITE (NOUT, 569}

FORMAT (1HD/* *#%xqAINING v, & ¢ THE NECLARATIIN OF THFE ALLNWFY TNTE

IGRATINN ERROR IS NOT NECESSARY AND IS IGNARFN®)
GO 71 59

ERROR=0.I1

DN 3004 I=1,NA

TFINRIL, I1.EQ.3) GO TO 3205
CONTINUF

1P=0

GO 10O 3906

Ip=1

TF{MAT2-3111 ,300,301
IF{IP.ER. 1) GO TO 3008
WRITE (NOUT,3007)

FORMAT (/" ®&%WARNING J.16 t THE INPUT FOR MIDULE 3 IS NIT NFMESSAQ

1y?+)

READ (NF) FPSROM, DRINAA
READ(NF) HMAT] ,MAT2

GOTN 302

EPSROM=5,0F-5

DRINWA=5.0

IF{MAT2-32) 1,323,334
[F(IP.E}.1} GO T3 3009

WRITE (NOUT,3007)

READINF) TTFST,TZIPUMS, ITUMS
READINF) MATI, MAT2

GOTN 395

ITEST=0

1ZPUMS =~1

TTUMS=ITEST

IFIMAT2-33) 1,306,307
IF{IP.ET.L) GO TJ 31D

WRITE (NOUT, 3007)

READINF] NENBFRy (ENBER( )y NAFINTT)CONWE (), [ = 1,NFNBRER)
READ(NFI MAT] ,MAT2
EF{NENBERL,GE o 1. ANDS NENBER L ELMAXERRY nANTT 308
WRITFINOUT,3016) NFNBER,MAXERR

FORMAT {1HO/* *%%ERIIV 016  NUMBEK OF INTEGRATION PESIIMS

NENRED

TS EQUALY 415,70 /17X,*8UT 1T MUST BF GFFATER THAN 7FIN AND LFSS )R

* EQUAL THAN *,12,%,°)
GC T3 5300
NENBFR=1
ENBER{1)=~1.3
TFINFELLF.1) NWFUNTLI=)
TFINFS.GT. 1) NWFUNE L) =-]
CONWFU{1}=1.0
DO 3911 I=1,NA

7470
2480
245¢C
?50¢C
AR
2520
2530
254¢C
2550
25¢C
2570
258¢
256¢
2500
2¢1C
2620
262¢C
2€4C
2650
2660
2673
2480
2€9¢C
27300
2710
2720
2720
274C
2750
27¢€C
2179
2730
21S8¢C
2800
2810
2923
2830
234(C
285C
28¢e(
2873
2REC
285¢C
2300
251¢C
2923
2930
2940
2GEC
2960
251730
2993
2660
igcc
3010



IF{NR{L: I}.EQ.5) GO T3 3012 302cC WRITE (NOUT,83} 3570

3011 CONTINUE 3030 135 READ (NF} NMAT, (NAME(T) TZ{1),1I=1,NMAT) 3580
iP=0 3040 READ [(NF)} MATL,MAT2 359C

GO 70 3713 3050 NTK=1 3600

3012 IP=i 30¢Q GN 70 136 3€1C
3013 IF{MAT2.EQ.5L) K3 TO 400 307C 134 NTK=0 3620
KINEM=1 3080 136 TF{MAT2~63)1,137,140 363C

GO TO 401 3090 137 IF(IP.EQ.1) GO TO 139 364C

400 IF{IP.EQ.,1}) GO TO 3014 3100 WRITEINOUT,83) 3650
WRITE (NOUT,30L5) 3110 139 READ (NF)} My 3&€0
3015 FORMAT(/*® ®=&x®WARNING O, 7 ¢ THE INPUT FOR MODULE & IS NOT NFCESSAR 312C IF {MW.FEQ.L} GN TO 1000 3670
1yY*) 3130 IF{NTK.EQ. 1) GO TO 2000 3680
3014 READINF) KINEM 3140 WRITE (NOUT, 2001} 3e5¢C
READ{NF) HMAT1,MAT2 3150 2001 FORMAT{LHO/® =%%xERROR 0,15 : MNNDULE 6 CANNOT BE STARTEN, RECAUSE 8 1700

401 IF(MAT2-5211,63,64% 31€0 ILOC 12 MUSY BF GIVEN IF MW=2 IN BLOC 13¢} 3716
63 IF{IP.EQ.1} GO T9 3013 3176 6O TO 5900 3720
WRITE (NOUT,3015) 3180 2000 MAZ{1)=0 373¢
3018 READ (NF} XNUE 219¢C MAZI2)=1 374¢C
READ {NF} MAT1,MAT2Z 3200 GO 10O 11701 3750

GO TO 66 321¢ 1000 MAZ{L)=1 37¢C

64 XNUE=0.16 3220 MAZ{2)=0 3770
66 IF{MAT2.EQ.53) GN 70 402 3230 100! READ {(NF) MATL,MAT2 378¢
N IN=2 324C IF(MAZI1).ER.O0) GD T2 138 316C
INTYP(L1) =1 3250 IF{LSP.EQ.0) GO TO 138 3800
INTYP{2) =2 32¢0 CTF(LSP-{NLE+1}) 142,138,138 3810

GO TO 433 3270 142 LP=NLE+¢] 2820

402 [FUIP.EQ.1) GO TO 3017 3280 WRITE (NOUT,143) LP 3830
HWRITE (NOUT,3015) 329C 143 FORMAT{LHO/® %%*ERROR O, B : THE NUMBER OF WEIGHTING FUNCTINNS IS 384C
3017 READINF) NIN; (INTYP(IS)IS=1,NIN} 3300 "LESS THAN THE NUMBER OF LEGENDRE MOMFNTS. /15, % NUMBER 0OF WEIGHTIN 3850
READINF) MAT1,MAT2 321¢ 2G FUNCTIONS ARE NEENDED®) 3860

403 NO 77 [I=1,NA 3220 GO TO 5000 3870
IFENR{LLI ). EQ.6} G TO 78 3330 140 MAZ{1}=0 31880

77 CONTINUE 3340 MAZ(21=0 286C

[ P=0 3150 138 IF(MAT2-64)1,145,146 3900

GO 10 79 3360 145 IF{IP.EQ.L} GO T3 147 3610

78 1P=1 3370 WRITE(NOUT,83) 3920
LSPEC=NEEX®LSP 3380 147 READ(NF} NKyNRR 3930

79 IF{MAT2-6111,80,81 3390 NS=NE 354C
80 IFLIP.EQ.1} GO TO 82 340C READ{NF) MAT L, MAT2 3950
WRITE {(NOUT,83) 3410 GO TO 148 19€0

83 FORMAT{LHO/® #*k*WAINING 0. 8 : THE INPUT S0OR MONULF 5 1S NOT NECES 3420 146 NS=NE 3970
1SARY®) 3430 NK=T70 3¢8¢

82 READ I[NF} ISEL,NLE 3440 NRR=16 1669
READ (NF] MAT],MAT2 3480 148 IF(MAT2-81)1,85,86 4000
NLA=0 3460 85 READ (NF} EPS 4010
IF(NLE.LT-1) NLE=] 247G READINF} MAT1 , MAT2 4020
IF{NLE.GT.5) NLE=5 3480 GO 10 87 40130

GO 10 84 346C 86 EPS=0.01 404C

81 NLA=D 3500 87 DO 68 I=1,Na 405¢C
NLE=S 3510 IFINRI{Ly I1EQaG) GO TN 69 40€0
ISEL=2 3=2¢C 68 CONTINUE 4070

84 IF{IP.EQ.J} GO 7O 141 3530 1P=0 5084
TFINFE.GTo 0 ANDEF{ 1,11.E0.0) EF{L,1}=1.F=~3 3840 GO 70 70 4CS¢C

141 IF(MAT2-6211,133,134 3550 69 [P=1 4100

133 IF(IPLEQ.L} 60 TO 135 3560 TO IF(MATZ-9111,T71,72 411¢C

- 94 -



Ti TF{IP.EQ.1) GO TGO 73
WRITE (NOUT, 74)

T4 FORMAT{LHO/® ***WARNING D, 9

1SARY?)

73 READ (NF) ERR¢NJIM;NUIM
READ (NF} MATI,MATZ
Ga 70 75

72 IF{IP.EQ.2} GO TO 75
ERR=0,01
NJM=10
NUJM=10

75 1F(MAT2-92)1, 76,103

76 IF{IP.EQ.1} GO TO 104
WRITE {(NOUT.T4)

104

READINFIMATI  MATZ
GO TO 195

158 15=0
DO 109 [=1,NA

THE INPUT FOR MONDULE 9 IS NOT NECES

READ (NF} ISELRyNLRANLRE,NCALL
IFINCALL.NE. O} GO TO 158

TFINR(L+E).EQ.9) IS=IS+i

109 CONT INUE

IF{IS.EQ.NCALL}) GO TO 113
WRITE [NOUT,111) IS.NCALL

111 FORMATILIHO/* #%%XERROR 0. 2

LHE INPUT BLOC 92 NCALL IS SET T0*,13)

GC TO 5000
110 DO 106 I=1,NCALL

READ {NFINGRE S INNTIOT o J) sNNZET o) ¢NFGUT o J) o NFT (T ,J) ,3=1,NGRE}

NRE{ T} =NGRE
DO 106 J=1,NGRE

TRENNLITTyJ ) oGFoNN2{T,J11)

WRITE (NOUT,107) I

107 FORMATI{LHO/® **%ERROR 0,10
LOUPS TS NOT VALID FNOR THE

€C 11 5000

106 CONTINUE
READINFIMATL , MATZ
GO TO 108

103 NLRA=0
NLRE=S
ISELR=1
NCALL=0

105 NFGE L,1)=14
NFI(LsL)}=5
NRE{ 1) =1

108 ITF{MATL.EQ.N¥2) G3 70 A8

I WRITE (NOUT,89)

89 FORMAT(1HO/® *®*%ERROR 0,11

16 ARGUMENTS® )
GO T 5000
88 NGR=0
Ki=}
ISPATF=1SPA
1CC NANF=NR{ 2,KL)

MODULE 9 IS CALLED

IN BLAC 92 THE [NPUT OF THE ENFRGY

. PROGRAM CALL )

THE INPUT IS NOT QRDERED IN TNCREASIN

4120
4130
414C
4150
4160
4170
4180
4190
4200
4210
4220
4230
424(
425C
4260
4270
428C
4790
43G0
4310
4320
4330
4340
435C
4360
427C
428C
4390
44CC
4410
4420
443C
4440
4450
4460
4470
448C
4490
4500
4510
4520
453C
4540
4550
4560
4570
458C
4590
4€0¢C
4610
4620
4€2¢
464C
45650
4660

NEND=NR{3,KL)

CALL DATUM (DAT,TIMF)

WRITE (NOUT,3000) DAT,TIME

IF(NRET KLI.EC.1)
TFINR{L, KL} EC.2)
IFENRTT,KL) . EQ. 3}
IF(NRIL1,KL).EQ.4])
IFINRI1,KL} . EC.5)
TF(NR{ 1, KL).EQ.6}
IF(ARIT KL} EC.T}
ITFINRUL,KL}.EQ.B)
TFINR{L,KL)EQ.9}

3000 FCRMAT(/®* DATE °® A8,

GC
GC
GC
G3
GC
6N
6o
GC

GO TO 119

IFINRULyKL}.FCo1C)

TQ
™
Y0
™
TC
0
T0
TC

Tire

90
91
92
93
94
S5
96
97

GC TC 120
WRITE (NOUT,98) NR{ LyKL}

G8 FCRMAT(LHO/® #%%2ERRCR 0.12

LINFD IN MIGRDS®)
GC TN 5000
126 IRF=TRE+][RFP
ISTE=ISTE+ISTEP

THE DESIRED MODULE®,16,° IS NOT CONTA

B=ZETT(A)

WRITE (NOYT,1004) NR{L,KL}.B

90 ANCR=D
C=C.
A=Z2EITH{C)

[J=NFR&ETAMI ¢3*NE+T®* IRE46*ISTE
JI=TABS{ [ADR~TJ)}
[FITANRLT.IJY GO TO 121
WRITE (NCUT,.1003) NR{L KL}, J1
1003 FORMAT (LHO/1HO/® IN MODULE® (13,018, °

LCN FIFLD')

CALL FGFMIMI s SIGOsNEENGSNFESFF{L 1) ,EF(1 2} ,NT,TEMP,ERRCR,NRES,
LARGRo XL INFR) (XLANFR&THMT )y IRE, TREP, XL {NFR#744] ¢ IANE J , XL {NFRe 75M] &
2INECIRES (XL INFRETEMIeIANFRIRESRD2 J o XL (NFReTHR[ £24RE+3%TREY,
IXLINFRETHMIEIINECL 6 IRE T JXLINFR+TAMI e 24NF ¢ ERIRF Y,

GYLINFRETH¥MT ¢33 #NE+6® [RE) s ISTFLISTEPXLINFReTHM [ 9 2eNF4THTRE ),

SXLINFR#7=M[+ 3%NE+T* [RE+5%[STE) )

TFIIRFP.GT .0 CR,ISTEP.GTV. O}

B=ZFIT(A)

WRITE (NOUT, 1004} NR{1,KL-1},8

1004 FORMAT{LIHI/®
IF{NGR .FQ.0}
KL=KL~-1
NRUL,KL) =2

IR MODULE® 4134FBa2,° SECCNDS CPU-TIME ARE USFD*®)

GO 70 101

NANF=MINO (NE=NGRyNR {2,KL }}

GO TC 91

101 ITF(KLLELNA)
GC TC 102

S1 [J=NFR&35%M]
C=0.
A=ZETT(CY

GO 10 100

JI=TABS{ IANR-T14)
IF({IADR,LT.IJ) GO TO 121
WRITE (NDUT,1CC3) NRUL,KL} ¢ JT

CALL FSTAT{MI,SIGO,NE,ENGyNFE,FF{Ls Ll EF( 1,2} NT,TEMP , XLINFR) ,

WCRNS ARE ACT USED IN THE REGT

GO 13 126

467¢C
468(
4690
47CC
4710
472C
4730
4740
47%C
4760
477C
4780
4730
48CC
4810
4820
4830
4840
485Q
4860
487¢C
4880
4850
45CC
4910
49¢C
49320
4940
4S95C
4960
4970
4980
4560
50CC
501¢C
502¢C
5030
5C4C
5080
5060
2C1C
50830
5CS0
5100
511C
51eC
5130
5140
5150
5160
517¢C
5180
5190
5200
5210

-9 -



125

92

144

2644

IXLINFR&L5%MS) o XLINFR#30%MS) }

B=2FIT{A)

WRITE (NOUT,1004) NR{l1,KL-1)},8
NGR=0

IF(KL.LE.NA} GO TO 129

Go 70 102

MIBFR=MIBER+M [BERP
FABWF=MABWF&MABRFP
MXINT=MXINT&MXINTP

MABQL=MARBQL +MARQLP

MABQ?2=MABQZ+ MABQ2P

MABQ3I=MABQ3 +MABQ3P

KMROM=KMROM+ KMROMP

B=ZETT (4}

WRITE (NQUT,1004) NR{L,KL},B
ISIG=0

C=0.

A=ZETITIC)

IF(STGOIMI).GE«1.E6) GO TO 144
1S1G=1

Mi=MI+1

SICO(MIY=1.E6
IF(NFE«G Tolo ANCo MABWF L LT50) MABWF=50
MRF=1

IF{ISPATE.EQ.O) WMRF=T
IF{ISPATE.EQ.1} 4RF=8
TU=NFREIAXMIBEREHEMI +MY INT ¢4 % {MABWF+MABQL+MARQ 2 4MABQ 2} ¢ ZEKMROM ¢
*4GAMRF¥M]

TF{TADR.LT . { 1J41000C}) GNTO 244
JI={IADR-TJ) /18

FXINT=MXINT+JI

MABCL=MABQL +J1

MABQ3=MABQ3+JI]

L1=NFR

LZ=L1+M[ BER

L 2=L 2+M[BER

L4=L3+MI BER

Lo=L 4+ 6%M]

L6=L5¢45MABHF

L7=L6FMXINT

LE=LT+4*MARN ]

£5=0844%MABQ2

LiC=L9+4*MA3Q?
L10=L10+(EL10+1 )~ ((LRC+1}/ 2002}
LIL=L1Cr 26KMROM
LI2=L 114+ 2%MAF¥M ]

TJ=112¢2 ¥MRFRM]
JI=TAR ST TADR~-T1J)

[FUIADR.LT.TJ} GO TO 121

WRITE INQUT,LCC3) NRIL,KL)J1
CALL FSTRUK{MI,SIGOsNEENGoNFFEoFF{Ls 1l sEF (1,2} 4

ENFNRFRyFNBER o NWFUN, CONWFU o EPSRUMoDRINWA, ITEST, 17PUMS, ITUMS, ISPATE,

MTAER XL {L 1Y yMIRERP o XLEL2) o XLIL3 o XL TLAY (FABWF XLI{LST (MARWEP,
TUXINT XL (LG o MXINTP, MARCL, XL (LTI MARQIP,®ABOZ, ¥LIL B}, MABC2P,

5220
5230
524C
5250
52€¢
5270
5280
526¢C
5300
531¢C
5220
533¢
5340
53S0
536C
5370
5380
5290
5400
S41C
5420
5430
544C
5450
54€0
5470
S48C
5490
5500
£51C
5520
5530
5540
555¢C
58€C
5570
5ced
5590
56C0
S5¢1c
5620
5€3C
5640
S€5C
S6EC
567C
S€EC
5690
57CQ
571¢C
5720
5720
5740
5150

*MABQI, XL {LY) ¢MABCIP yKMRCMy XL {ILTO ) o KHRCHFP X LALLLY4MRF, XLEL12), MRFP} ST6C

TF(ISIG.EQo1) MI=MI-]

IF(MIBERP.GT o0 R MABHFF,.GT 0. ORLHMXINTP.CT 0. 0F MABOLP .GT.0.0R.
*MABQ2P 05T a0a0RoMABQ3P.GTa 06 OR KMROMP,GTu 0, CRaMREFP.GTLO) GCTQ 125

B=7EIT (A}

WRITE (NOUT,1004) NR{L,KL-11},R

IF{KL.LE.NA} GO TO i00
GC 70 112

124 LDIM=LNIMeLN [ MP

B=ZEIT (A}
WRITE (NOUT,1CC4) NR{1,XL},B

33 TJ=NFReANE+2H DM

C=Co

A=ZEIT(C)

JI=TABS{TADR~1J}
TFETANR. LY. T J) GO Y0 121
WRITF (NOUT, 1003} NR{1+KLY,J1

CALL SUND INEENGyNFE EF{L 1 )5 F (1,2 NTYP, ITYP,XL INFR},
IXULONFR#NE )y XLANFREZ2ANE ] p XLINFR&IRNE) o XUINFREGHNF) (X1 {NFR45%NF ) 4

2LCIMyLDIMP, XL {INFR46 ¥*NE}, XL {NFR+6*NE+LDIM) )

IF(LDIMP.GT. 0} GO 7O 124
R=ZEIT{A}

RRITE (NOUT,1004) NR{L,KL-1]},8

[F(KL.LE.NAY GO TO 100
GC 70 102

64 C=Co

A=ZEITIC)

TRAKINEM NELO o ANC.KINEM . NEL L o ANDLKINFM,NFL2) GG TO 3

NIN=NIN-NINA
CC 208 IS=1,NIN
IRTYPLIS)=INTYP{NINBIS)

TFOINTYP (IS) oNEG1AND L INTYPIIS) e NEG 2 ANDLINTYPIISILAEL3) GC T 3

2C8 CCATINUE

GG TN 6

3 WRITE (NOUT,1010}
101C FCRMAT{1IHO/®

PRCGRAM S5 CANNOT BE STARTED,

BECAUSE KINEM WAS NNT SE

IT EQUAL 7O 0p 1 OR 2°%/°% OR FIELND INTYP WAS NCT SET FQLAL TO 1, 2

2CR 3 IN THE INPUT®)
Ki=KL+¢+1
GC Y0 5

€ NIMA=OQ

CALL SCATINE,) ENGoXNUE NFEREF {1y L1 oFF {1920 gNX KINEMGNINNINAGINTYP,

LXLANFRY XLINFR} , IANDR-NFP+1, 1.}
TJ=NFR¢IJ
JI=TABS{TADR~TJ)
[F{TADR. LT T JY 6T TO 121
WRITE(NNUT, 1003 ) NR{L,KL~11},J1
B=ZEIT(A)
WRITE (NOUT, L0024} NR{L KL-1),R
TFIKL.LE.NA) GC TN 100
GO 10 102

34

123 NECU=NECU+NECUP

[Sk=] SMe TSHP

ISC=1sSn+Isne

[CCS=1CAS+ICNSP

ISCO=MAXD(I SM®ICCS, ISCC+ISCCP}

5770
578C
5790
58CC
5810
5820
£82(
5840
5820
5860
5970
5880
5990
56CC
5910
5320
562¢
5940
562C
59£0
5970
568¢
5990
cGCe
6010
6020
602C
6040
€050
606G
6070
6C8C
6090
6100
611¢C
6120
&12¢C
6140
61%5C
6160
6170
618c
6190
62CC
6210
6220
€23C
h240
6250
6260
6270
€280
6293
63C0
6310

-84 -



95

S¢é

q7

ISCO=MAXO(ISCCyNECU*ISC}

I SEC=MAXQ{] SMANECU, ISEC#ISECP])

ISEC=MAXO({ISFC, ISD)}

ATT=NTT&NTTP

NANF=NANF-K IM

R=ZEIT {A)

WRITE (NOUT,1CC4) NRUL.KL}¢R

L=NFR&S*[SM

C=C.

A=ZEITIC)

F=LeT*ISD

A=M+ 2%TCNS

NN=N+4ENX

#E=NNe TENE

TJ=MM+ ISCN+TSEC+EENFCURNE®BRNE#2KNTT+2%1 SD

JI=TABSCIADR~1J)

IF{IADR.LT. T3} GO TO 121

WRITE (NOUT, 1003} NRU1,KL}JIT

CALL FLUMMIEXLINFRY o XULIAFREISM) s XLINFREZRHTSM), XLINFR+I2ISM ),
IXUANFREGRISM) o XUINFREGEISM) o XL{L#TSD) o XL{LE2XT ST,
ZXLELEA*ISO) XKLIL+4*ISOB XL L ¢S*ISO ), XL{L 468150}, XLIL+T¥I 8D},
AXLAMEICOSE g XLEMeE2KTCOS) o XLINENXE o XL{RE2%NXJoX L (M43 %kNX ) o ENG,y
AXLAN#GSNX ) o XLINNENETD, EF{1+1) yEF{L o) o XLINNSTHNE)
SXLIMMETSCO) y XLIWMETSCO®ISECHXLIWM#TSCO® ISEC+6#NECUSNE ),
GXLIMMEISCOCISEC+6ANFCURRES2%AF ],
BXL{MM+ISCO+ISEC+ORNFCURRE R 2K NFENTT) o NAME 4 T2,y
GREAGALE, ISEL g NMAX NF NX NFE,LSPEC,MAZ JHNTHK ,NMAT (ATT  NTTP,
3 ICOS¢TCOSPyNECUNECUP, ISM,y ISHP, ISD,
TISCP, ISCO, ISCOP, ISEC, [SECP s KIMy NSy NK yNRR, XL (MM TSCO+] SEC ¢+ 6%NEC Ux*
ENF42ENE42ENTT) o XLIMP+ISCO4ISEC+6ANECURNF#2ANE42ANTT 4+IS0) s XL (MM +
SISCO+ISEC+6*NECURNE £ Z%NE¢ 2ENTT+2%]1 50} )

TEANECUP o GT e 0 CRGISMPGT w0 eNRISEP oGT .0, 0RISCOPGT0.0R,
1ICOSPGT.0.NR.ISECP.G6T.0.OR.NTTP.GY 0} 6L TO 123

B=2EIT(A)

WRITE (NCUT,1C04) AR{L,KL-1},B

TF(KL.LE.NAY GO TO 100

GC TC 102

TJ=NFR+NE

C=0.

A=ZFITIC}

JI=TABSL [ANDR- 1)

TF(IADR.LTLIJY GN 70 121

WRITE (NOUT, 1003} NR{L,KL) ,JI

CALL SPALY (NE,ENGy XLINFR}}

B=IFIT{A}

WRITE (NOUT, 1004) NR{L,KL-1} 48

TF{KL.LE-NA) G TO 103

GO TN 102

C=0.

A=7FITLC)

TJ=NEReNE+24NEF

JI=1ABS{EADR~1J)

IF{IADR.LT.TJ} GO TO 121

WRITE (INDUT, 1003) NRELsKL}JI

CALL BNV (NE fEAG NFFEF(Lo LI sEFLL2) EPS, XLEINFRI,NEF, XLINFR¥NED,

6320
6330
6340
63¢8¢C
6360
6374
6380
6390
64C0
6410
6420
6420
6440
€4EC
6460
6470
6480
6490
650C
6510
6520
6530
6540
6EEC
6%6C
6570
6580
6590
6600
661C
6620
6€20
6640
6650
CEEC
6670
6€80
6690
6700
671C
6720
6730
6740
6750
67€C
6770
6780
6790
6800
6810
6820
68120
6840
6850
6860

12¢

128

131

13C CALL REMO(NE yENG yNFEJEF{Ty2) gEF(1s1) yERRyNLRAYALRFE gL o NGoNT gNIW,
LAUJSMy ISELRXLINFR), XL INFR}y TADR-NFR#+1)

120

121
122

102

5000

EXL (NFRENESNEF ), IW)

B=ZEIT{A)

WRITE (NOUT,1004) NR{L,KL-L1},8
IF(IW.EQ.l) GC TO 97
IFIKL.LE.NA} GO TO 100

€C T 102

IREMO=IREMO+]

C=0.

A=ZEIT(C)

IFINCALL.EQ. C} IREMO=1
L=NANF-NEND*+1

P=hRE(IREMO)

NN=NEND

TFINCALL.EQ.01 RNN1{1l,s 1)=NANF
IFINCALL.EQ. O} ANZ(1,1)=NENE
CC 128 N=1.M
NCIMN}=NFGIIREPC,N}
NI(NNJ=NFI{IREMO,N]

A =NN+1

FFENN, LENEND#ANLETREMC,NI~NR2Z {TRE¥O, N1}

CCOAT INUE
[FINN-1.EQ.NENC+L} GO TC 139
WRITE{NOUT, 131}

FCRMAT (1 HO/® *%4ERROR Q.13 : FOR MONULE 9 THE

1 DC NOT CORRESPOND® )
Kl=KL#1
GC 70 132

B=2E1T(4)

WRITE (NOUT, 1004} NR{1,KL-1),R
IFIKL.LE-NA} GO 7O 1090

GO 10 192

TJ=TADR-NFR

WRITE (NNUT.1003} NR{L.KL),TJ
C=C.

A=ZEIT(C)

CALL THERM [ NE,NTYP,1TYP}
B=ZETT{A)

WRITE (NOUT, 1004) NR{1,KL-11},8
IF{KL.LE.NA} GO TO 100

GO To 102

WRITE (NOUT,122) NRUL,KL},J1

FORMAT(1HO/® *%%ERRCR O.14¢ 2 THE REGION PARAMETER IN THE JOB~ CA&RD
1 IS NOT GREAT ENOUGH TO START MODULE® 413,
2% 3%,1B,° WORCS ARE MISSED AT LEASY'")

IDLR =0
B=Z2EIT{4)
WRITE (NCUT,10Ca} NRI{L KL),B

TFINROL o KL) o EQeSANDNINALGT.0.AND.NINALLT.NIN) GO TO G4

Ki=Kl+1

IF{KL.LES.NAY GO TO 100
CALL DATUM {DAT,TIME}
WRITE (NOUT, 3000} DAT,TIME
RF TURN

=0

WRITE {LYZ) I4N2

STOP

END

INPUT BLOCS 4 AND 1€

6870
6983
6890
65C0
691C
6920
633¢
6940
6950
69560
6970
6580
6990
7000
7CiC
1020
7330
7040
7080
T06¢C
7070
Tnac
7090
7100
7110
7120
7130
T140
7150
716G
7170
TIEQ
7190
72C0Q
7210
7220
T23C
7240
725¢
7260
7210
7280
729G
72¢C
7310
T3a2c
7330
T340
73sC
7360
7270
7380
73i9¢C
7400
T41¢C
7420
7430
7440
7450



1
2
100

iot
1C2

C
c o1
C

i

2
100

GARIA

SLBROUTINE PRPHI{NSP,E,F)

CINENSION E(NSP),FINSP)

CCWMON A{4) ,NOUT

WRITE(NIUT, 100}

IF(NSP.GT,1}GCTO 1

WRITEINDUT, 101}

Gere 2

CALL TRAP(NSPyEyFyFINT)

WRITEINOUT, LO2INSP,FINT

CCNRT INUE

RE TURN

FORMAT(///% FOR THE HWEIGHTING SPEC TRUM®)

FORMAT (* 8 427X, *THE FUNCTION PHI{E)} OR NPHILED WILL BE USED."®)
FORMAT(® ¢® ,2TX,*POINTWISE INPUT-CATA WILL BE USEC. NUMBER OF POINT
#S%, 15, % INTEGRAL®y IPEL1ET, *u*)

EAD

SUBROUTINE TRAPIAN X, Y,FINT)
FPLE TRAPEZOTICAL INTFGRATICN

CIMENSININ X(N)},Y{N}

CCMMON A{4),TCUT

FINT=0,

Mi=N-1

[FIN1.LE.0)GOTO 2

CC 1 I=1,N1

Dx=x{I+1)-x{I)

IF{NXaLT 0 IWRITE{INUT J003 T oX{ I By X( T4+ 1)
FINT=FINT#OXR{Y{TIe¢Ll bey (1))

FINT=FINT%0,5

RETURN

FCRMAT(® 2%x4WARNING 0.15: ARGUMFATS NOT IN INCRFASING CRLCER DURINC
I TRAPEZOINAL INTEGRATIONG *y/

P kX POINT T=%,1I5,% X{Ii=®y1PF12.4,° X{I+1)i=",E12,4)
END

START 3

BC 151200, 15}

ne Xp1e07¢

nc CLT'GAREA ¢

ST™M 14412,12(13})

BALR L0+C

USING *y 10

ST L3 ,AREASS

10
21
3C
40
€C
60
10
eq
30
100
1ic
120
170
140
150
1¢C

ic
20
2C
40
eC
€C
70
ec
90
100
il1C
120
120
140
150
16C
170
18C
190

1C
20
aqQ
40
5C
C
70
aa

BECIN

STe2

STML

STM2

STHG

FNDFE

LF

ADDR
AREA

ST
GETMA IN
LTR
BE
SR
ST
ST
2}

L
SR
SRA
ST
L
SR A
ST
L
LM
MV I
BCR
ns
nc
DS
ns
[
FND

49 AREA
498{0,13}
13,4

242

2 JLF+4
2,000, 1}
3;4(0:,1)
4498{Cy1)
5916{0+0)
590{0,5)

Sy 004 5)
54152(0s5)
S558(0,5)
6590(045)
Ts400,:5)

8y 7
LF25(3},9(6)
STML
LF+S5(3),5(6)
8,6

STM2
65000, 6)
STw3

SeLF+4
5,=X°000C280C*
55LF+4

VC s LA=LF sA=ADDR
15¢15

STH4

15515
15,0(0,3)
15+ 0€05 4)
ENDE

5y AQDR

592

54200}
590(0,3)

Sy ACCR#4
552(C)
590(0,4)

13 ,AREA+SL
L4, 12, 12013}
12413}, X FF*
15,14

OF
X*®3209%7318¢
1F

2F

LBF

GARFA

ADRESSE CFS 1. ARGLNMERTS
ADRESSE DES 2., ARGUMFNTS
ADRESSF LES 3, ARCUKFATS
CVYT-ADRESSF

TCB-ACRESSE
D-PQE~ANDRESSE
PQE~-ACRFSSE

ADRESSE DES 1. FBQE
ADRESSE TES LETZTEN FRQE

LAENGE DES FBCF WECSPEICHERN

FFHLERAUSGANG

SPEICHERN DES INKRENENTS

(WCRTED

SPEICHERN DER LAERGE (WORTIE}

90
ico
110
120
132¢
140
15¢G
160
t70
iec
190
200
210
220
22¢
240
256
264
270
280
25¢C
300
210
320
330
24¢C
350
2¢0
370
380
3i9¢
400
410
q2¢
430
44¢C
450
4€Q
470

- 0ot € -

480

45¢
500
S10
520
510
54¢C
550
gec
ST0
580



SUBROUTINE EING (NOUT)
WRITE (NOUT,1)
I FCRMATILHL/LHO/LFD/

1% INPUT DESCRIPTION FOR THE PROGRAK SYSTEM MIGRCS-3® r/
10 fokodokodok R ok dok dok Rk R of ok b o ok kol ool ok del sk ROk Ol sl b ook ok ¢ ’Fr7
2°' INTRODUCTICA?® /7
3% THE PROGRAM SYSTEM MIGROS CALLULATES MICROSCCPIC GROUPS® /
4% CONSTANTS FRCM NUCLEAR CROSS SECTION DATA STCRED IN THE® /
€% NUCLEAR DATA LIBRARY KEDAK. THE SYSTEM CCNSISTS OF THE® /
6" FOLLOWING MODULES:® /7
7% MODULE NO. PURPOSE® /7
ae 1 CALCULATION 0OF GROUP CROSS SECTICAS FOR INFINITEY /
Gt DILUT ION AND OF RESONANCE SELF SHIELDING FACTORSY /
Ac® FRCM RESCLVEDN RESONARCE FARAWETERS.® r/
Be 2 CALCULATION OF GRDUP CROSS SFCTICNS FNOR INFINITE® 7/
ce DILUTION &ND OF RESONANCE SFLF SHIELDING FACTORS® /
ce FROM STATISTICAL RESCNANCE PARAWETERS,® f/
£* 3 CALCULATICN CF GROUP CROSS SECTIONS FOR INFINITE® /
Fe DILUTEON AND CF RESCMANCE SELF SKIELDING FACTORS® 7/
c*® FRCM POINT CROSS SECTION DATA.*/)
WRITE (NOUT,2)
2 FORMAT({
i® 4 CALCULATICN NF WEIGHTEL CROUP AVERAGES FOR® /
2" INFINITE DILUTIONG® &4
3e 5 CALCULATICON OF NORMALIZED TRANSFER MATRICES FORS® /
4 INELASTIC SCATTERIMG, (h,2N} AND {h,3N} PROCESSES.®/
4/
5° 6 CALCULATICON CF NCRPMALIZEC ELASTIC SCAYTERING® /
& MATRICES UP 70O 5-TH CRDER (LEGEMNLRE REPRESENTA-® /
7 TION}, OF ELASTIC GROUP CROSS SFCTIONS, 0OF THES® /
ge AVERAGE ELASTIC SCATTERIAG CCSIKE AND OF TOTAL® /
gt GROUP CROSS SFCTINNS WITH ORDER~-DEPENDENTS /
4t HEIGHTING.® //
g T CALCULATICN OF FISSICN SPECTRA.® /7
ce 8 CALCULATICN OF WEIGHTFD 1/V CROUP AVERAGES,.? /7
D* 9 CALCULATICN OF NORWALIZED FLASTIC SCATTERING® /
E® MATRICES UP T 5-TF ORDER {LFGENCRE REPRESENTA~® /
Fe TICN), NF WEIGHTED TCTAL AND ELASTIC SCATTERING® /
ce GROUP CROSS SECTIONS AND NF GROUF-AVERAGED ¢ /
He SCATTERIMG COSINES FOR THE REMO CCRRFECTION. ¥/}

WRITE {NOUT,3}
3 FORKAY(

]

10 CALCULATION OF THFRMAL CROSS SECTIONS.®)

WRITEINOUT,5)
5 FCRMAT{1HL/1HO/L1HO/

1e
2t
ae
4%
50
é'
Al
El
gt
Ac®

THE FOLLOWING INPUT MUST BE PROVIDED. IF GROLP CONSTANTS aRET /
TO BF CALCULATED FOR SEVERAL MATFRIALS THE CCMPLETFE INPUT MUST®/
BE REPEATED FOR EACH ONE. THF IKPUT IS FCRMAT-FREE FOLLOWING® 7/
THE FREEFD CONVENTIONS: EACH DATA RECORDN STARTS IN COLUMN 1 NF?/
& DATA CARD, [F IT IS NCT POSSIBLE TO PLACF ALL THE DATA NF* /
CNFE DATA RECORD ON ONE CARD, A SECOND, THIRD, ETC., CARD MAY? /
BF USED, WHICH MUST FAVF A BLANK IN COLUMN 1. DR: A NON BLANKE® /
COLUMN LI IN THE INPUT CARD TS AN INDICATICN FCR A NEW INPUT® /
RECCORO, ONE HAS TO PISTINGUISH BETHWFFN AN ALFHAMFRIC WORD QFF  /
THE LENGTH REAL*4 ANLC OF THE LENCTR RFAL#8, & RFAL¥4 WORD MUST®/

10
20
3¢
40
50
ecC
70
80
v

100
110
120
130
14¢C
150
160
170
180
190
2¢C
210
220
230
240
250
260
zZ10
2890
299
300
310
320
230
340
350
360
37¢C
380
399
400
410
420
430
440
450
460
470
480
490
500
510
520
§30
540
550

B* BE ENCLOSED IN APOSTROPHIES AND IS STORED LEFT-ADJUSTYED IN® /
C*® THE COMPUTER AND FILLED UP WITH BLANKS IF NOT ALL 4 BYTES ARE® /
D CCCUPIEN., EXAMPLE: *PARG®® OR ®°ABCD®®, A REAL®B WORD MAY BE")
WRITE(NQUT 4}
4 FLCRMATY(
1* ENCLOSED IN APOSTROPHIES COMPRISING AT LEAST 5 CHARACTYERS AND® /
2° AT MNST 8 CHARACTERS, WHICH ARE STORFN LEFT-4CJUSTED IN THE ° /
3% (OMPUTER IF NOT ALL 8 BYTES ARE CCCUPIED, A SFPECIAL CASF ARE® /
4% REAL=3 WORDS WITH A AUMBER OF OCCUPYTED BYTFS LFSS THAN OR: /
£' EQUAL TO 5., THESE WORDS MAY BF ALSC FNCLCSED IN 3~STCGNS. THEY® /
6" ARE ALSO STOREC LEFT-ADJUSTED N THF COMPUTER AND FILLED UP® /
F* wITH BLANKS, EXAMPLES: $°pU239°89=05pl239 TI=gPUZ2392;: "t /
Bt fPRES  9f=3RESE. FIXED POINT AND FLOATING PCINT NUMBERS ARE® /
S* WRITTEN IN THE USUAL MANNER, FE. G: FIXED POINT MUMBERS: | 10° /
4% 875 AND FLOATING POINT NUMBERS: 10. S5.E3 0.7E-3 0,01 ,° ;
B THE I[NPUT DATA ITEMS BRE SEPARATEN BY ONF OR MORE BLANKS.')
WRITE INOUT,6}
6 FORMAT (1HL/ LHO/IHI/
L* CARD L° /
2° MAT MATERTAL NAWE TN KEDAK NCMENCLATURE?! /
3 {8-BYTE ALPFAMFRIC REPRESENTATION]) .*® /
4¢ ISTRUK =0 : DOPPLER BRCADENING IS NEGLIGIBLF AS IS TYPICAL® /
579 FOR S-WAVE RESONARCES NF STRUCTURAL MATERIALS,* /
€ =1 @ DOPPLER BROADENINC MUST BE ACCCUNTEND FOR AS [S?® /
7° TYPICAL FOR HEAVY NUCLIDES.® /7
ge MORE SPFCIFICALLY: IF MOCULES 1 AND 2 ARFE® /
G* UTILTIZED, TINFINITE DILUTICN GRCUP CROSS SEC~" /
At TIONS AND RESONANCE SELF SHIFLRING FACTORS ARF® /
B CALCULATED FROM RESONANCE PARAFETERS FOR THE?® /
ce FOLLOWING STANDARD TEMPERATURES 2° /
D°® T=0 K IF ISTRUK=0," /
e T=300y 900, 210C K IF ISTRUK=1.%)
WRITE (NOUT,7)
7 FCRMAT(
1 IF MODULE 3 IS UTILIZED THE SAWE QUANTITIES ARF®/
2 CALCULATED FROM POITNT NDATA FOR THAT TEMPFRATURE®/
3¢ FOR WHICH THF POINT CATA BRF STOREN (T=0 K IN® /
40 THE PRESENT VERSICN, KFDAK-3), REGARDLESS DFY /
5¢ THE ISTRUK VALUE.? /
€ IF TEMPERATURES DIFFERING FROF THFE STANCARD® /
T TEMPERATURES ARE TN BE USEN, THIS ®UST RE SPE-¢ /
e CIFIEDQ ON CARD 9 BELCW.® s
G° IF GROUP BOUNDARIES DIFFERING FRCH THOSE NF THE 26~-GROUP ABBN® ¢
A% SFY ARE TN BF USED (VIZ. J3.215FV, 0.465FV, 1FV¥, 2.L15FV, 4,565V "/
Bf LOFVy 21.5EVy 45.5EV, LO0EW, 215EVy 465FV, 1KEV, 2,15KEV,"* /
C' 4.65KFV, 1JKFV,y 21.5KEV, 46.5KFV, LJIOKFV, 20CKEV, 40CKEV,"® /
D BOOKEV, lo4MEV, 2.5MFV, 4¥FV, 6£.5MFV, 10.,5MFV) THO MORE CARDS® /
FO FOLLOW:®/}
WRITE (NOUT,8)
8 FORMATI
L CARD 2°¢ /
2° IBLOCA 3 INVARTANTY f
3% CARD 3°? /
4° NE MUMBER NF ENERGY GROUP RCUNDARTES® /
s (ARBTTRARY ), " /

560
570
580
590
500
61C
620
639
&40
650
66 ¢
670
681
6590
700
7iC
770
730
7140
752
76C
7o
78C
790
an0
310
820
B3¢
840
as9
260
a70
880
990
303
919
9290
Q35
940
350
9EC
973
980
390
1700
1C1C
1320
1330
1040
1050
1060
107¢
1080
1190
1100



6"  (ENG(I},1=1,NE}  ERERGY GROUP BOUNDARIES IN UNITS OF EV? ’
70 IN ASCENDING ORDER,® .
A% KOTE THAT THE NUMRFR OF ENERGY GROUPS THAY MICRNS CAN TREAT® !
S* 1S NAT RESTRICTED TN 26,° 117
A% THE STANDARD WEIGHTING FUNCTION IS THE COLLISION DENSITY® ’/
BY F{I,L)=PHI(EQT}I=1./E0i}, BLTERNATIVELY ONE CAN EMOLOY OTHER® /
C* WEIGHTING FUNCTIONS AFTER LINKAGE CF AN APPRCFRIATE FUNCTION® /7
£¢ PHE(F) WITH MIGRGS. IF IN THIS CASE MDDULE 3 IS USED ONE MUST® /
Fe LINK AN ADDITICNAL FURCTION DPHI(E) YICLOING EASICALLY THE® /
F* SAME RESULT AS PHI BUT WITH DOUBLE PRECISION. A THIRD ALTFRNA-'/
G® TIVE IS UTILIZATION CF A PCINTWISE GEVEN COLLISION DENSETY FOR®/
H® WRICH ONE NEEDS THE FNLLOWING CARDS:?)
WRITE (NQUT,9)
S FORMATELHL/LHC/LHO/
L' CARD &4t /
2 aBLoch 2 INVAR { ANT? /
29 CARD 59 /
4'  NSPEC AUMBER DF SPECTRA, S /
59 NFE NUMBER OF FNERGY GRIC POINTS,* /
6% EFLIN.T=L1 NFEE, ((FIT,3),0=1,NFE)sJ=1,NSPEC)  WITHY ’
70 EF: ENERGY GRID POINTS TR UNITS 0OF Fy? /
g* TH ASCENDING ORNER,® /
Gt F: CCLLISION CENSITY VALUES,® 'y
AY IF THE NUMBER OF SPECTRA {COLLISION DENSITY FUNCTTANS) 1§° /
B® GREATER THAN 1 THE SPECTRA 2, 3,... ARE INTFRPRETEN ONLY IN®  /
C' MODULE 6 WHERE THEY ARE TAKEN AS THE WEIGHT INC FUNCTIONS FOR® /
L' THE 1ST, 2NMy... MOMENT OF THE ELASTIC SCATTERING MATRIX® /
E' (MW= ON CARD 35), MBKE SURE THAT THE NUMBER CF SPECTRA [S° /
F' CONSISTENT WITH THE NUMBER OF MOMENTS CALCULATED, IF ORLY ONE® /
G* SPFCTRUM IS SPECIFIEC IT WILL BE EMPLOYED FOR ALL REQUIRED®)
WRITE (NOUT,10C)
10 FCRMAT(
1" MOMENTS OF THE ELASTIC SCATTERING MATRIX. A SPECIAL MODIFIGA-® /
1' TION, HOWEVER, ALLOWS AN TMPROVED TREATHENT CF FINE-STRUCTURE® 7/
1' WETGHTING {SEE CARDS 32-35), THE NUMBER OF GRIC® /
2% POINTS 1S ARBITRARY BUT CARE SHOULD BE TAKEN THAT THE SPECTRAS /
29 COVER THE WHOLE ENERGY RANGE DF INTEREST.? Iy
4% CARD 6° /
59  aBLOCa 3 INVARTANT? ’
6° CARD T° /
7T N NUMBER OF MODULES UTILIZER," /
A0 (INR(I.d),0=Ly30,051,NA)  WiTke /
G NR{L ¢ J} NUFBER TF FCDULE,® /
as NR{2,J) NUMBER OF ENERGY GR0OUP WHERE CAL=-"/
B CULATINN WITH MCCULE NRCL,J) IS¢ 7
ce TO REGIN,® /
Dt NR{3,J} NUMBER OF ENERGY GROUP UP TO® /
£ WHICH CALCULAT [Ch WITH MODULE® /
£e NRUL, ) IS TO BE EXTENNED. )
WRITE (NOUT, 111
11 FORMAT(
1 THEE LIMITS NR{7,J}, NR{3,d} ARE' /
2t TC BE GIVEN IN THE USUAL SENSE NFt/
3¢ ASCENDING ENFRGY. NOTE THAT THEN® /
40 NR{3,JJ<=NR{2; 0}, SINCF GROUPS®  /

1110
112¢
1130
1140
1180
1160
1172
1180
1190
120¢C
1210
1229
1230
1240
1250
1260
1270
1280
129¢
13CC
1310
1320
1320
1340
135C
1360
1370
13280
1399
1400
1410
142C
1430
1440
1459
1460
1470
1480
1490
1500
1510
152¢C
153¢
1540
1550
1560
157C
1580
158G
16C0
1610
162¢C
163C
164C
1€54Q

re

1
2'
3'
('l
5‘
bl
7'
8'
g'
a®
B'
Cl
i
£
Fe
Gl

COMMENT S ?

ARE CONVENTIONALLY LABELED IN THR®/

REVERSE SENSE,

1L 1S ASSIGNED TC THE GROUP BE~-¢
THEEN THE HIGHEST TwWn ENERGY®
VALUES CN CARD 3,°

#ODULES CAN BF CALLED MORE THAN CNCE. TFIS 1S MECESSARY [F*®
SEVERAL UNCONNECTED RANGES 0OF ENERGY GROUPS PUST BE TREATFD,.!
FOR EACH RANGF ONE CALL MUST RE MADE.!

NR{ZeJF AND NR{3,J)

1. £, GROUP NUMAER®/

N

TERING GROUPS IN THE CASF OF ELASTIC AND INFLASTIC SCATTERING®}
WRITE (NOUT,12)
12 FORMATOLHL/IHC/LKRC/

MATRICFS. THE CALCULATION

GROUPS, 1. E. ALL GRCUPS LISTED IN BBLCCA 1 IARTC WHICH A°
NFUTRON CAN GET IN THE COURSF OF SCATTERING FROCESSES, THE?

THERMAL GROUP IS INCLUDED &S

oAk

ARE ITANTERPRETED AS WEFFRRING TO OUT~SCAT-0 /
IS PERFORMED FOR ALL IN-SCATTERING® /

/

/

IN~SCATTERING GRCUP,? /74

rr/

/

IFf MODULF 1 AND 2 FOR CALCULATION OF SELF-SHIELDING FACTORS®
FROM RESOLYED AND STATISTICAL RESONANCE PARAFETERS ARTS CALLED, '/
AND TEMPERATURES OTHER THAN THE STANDARD TEMPFRATURES {OKFLVIN®/

FOR STRUCTURAL MATERIALS,

ISTRUK=0, 300, 900 AKD 2100 KELVIN®

FOR HEAVY NUCLEI, ISTRUK=1} ARE NFENEN, THO MORF CARDS MysTs

FOLLOW:®
CARD 3¢
aBLOCA 4
CARD 9
KT
(TEMPLLY »1=1,NT)

WRITE(NOUT, 13}
13 FURMAT(
IF SELF-SHIFLNING FACTORS ARE TO BF CALCULATEC (WITH MCDULF 1,9/
2 0R 3} FOR DTLUTION CROSS SECTIONS SIGMAQ (SIGO(I}} DIFFFRING® /
FROM THOSE NF THE ABBA GRCUP CCARSTANY SET (VIZ. 0, 10, 100"
1709, 13972, 100000 AND 1000000 BARN) THE FOLLOWING CARNS ARFE?!

1
2'
28
4
5'
6t
Al
ge
g
A
R
e
Dt
[
Fe
e

1

el
3
40
59
6!

NEEDED s ¥
CARD 10°®
ABLNCH 5
CARD L1°
L

(SIGOUT) s T=14MI

TF WEIGHTED GROUP AVERAGES FOR
CALCULATED (WITH MODULES 4 AND 10}

INVARTANT®

NUMBER OF TFMPFRATURES (ARBITRARY) ,°¢

TEMPERATURES

INVARTANT®

(ARBITRARY }, ®

VALUEST [N BARN.®

L2222 )

IN KELVING, *//}

THE 8 STANDARD TYPES MUELs NUE. SGAy SGF, SGI, SGN; SG2N, AND®
WRITE (NCUT,14}
14 FORMAT({

SGT THE FOLLOWING CARECS ARF NEFDED:®

CARD 12°
ABLOCA 6

CARD 13°*
NTYP
CETYP(T) s I=1,NTYP)

INVARTANTS®

/

/
7/
/
/
/
/

7

/

/7

/

/

/

NUMBER OF DILUTION CROSS SECYIONSS /
/

DILUTION CROSS SECTICN VALUFS (STIGMAG-® /
177

rf7

INFINITE DILUTICN ARE T BF¢ /

Ffo DATA TYPFS OTHER THAN® /

J

f7

/

/

/

NUMBER OF DATA TYPES (ARBITRARY),® f

DATA TYPES

{KFDAK NOMENCLATURE).®)

1660
1670
1680
169C
1700
1710
1720
1730
1740
175C
L7&C
1770
1783
1790
1800
1810
1820
1830
1840
1950
186C
1870
1880
189Q
1900
191¢
1920
1930
1940
1950
1960
1970
1580
199¢C
2000
2010
2720
2030
2040
2050
2060
2373
208¢C
2090
21CC
2110
2120
2120
2140
21s¢
2160
2179
2180
2197
2200

- g1 € -



WRITE (NOUT, 15}

15 FCRAMAT(IHI/1HO/1HO/
1* COMMENT:? /
2% WEIGHT ED GROUP AVERAGES CAN BE CALCULATED FOR ALL DATA TYPESY /
3* WHICH CAN BE REPRESFNTED AS ONE-VALUED FUNCTICNS OF A SINGLE® /
4% ARGUMENT (INCIDENT NEUTRON ENERGYP. THE POSSIBLE TYPES ARE? /
5¢ LISTED IN KFK 1725 OR KFK 2234. SPECIAL DEFINITIONS OF GROUP® /
€' AVERAGES ARE USED FOR COMPOSITE CQUARTITIES SLCH AS ALPHA, ETA,%/
Te PYEL OR NUE (CF. KFK 1784}, IF THE CROSS SECTION TYPES SGF AND®/
B? SGA [SEE KFK 2234} ARE TREATED TH+E CROSS SECTICN TYPE® 4
3¢ SGC=SGA-SGF IS AUTOMATICALLY TREATED, T0Q.°® rr/
L REEERS Ff/
B® IF RESONANCE SELF-SHIELDING FACTCRS ARE 7O BE CALCULATEL FROM® /
C* INDIVIDUAL RESONANCE PARAMETERS {MODULE 1}, BUT ONLY WITH A°® /
D¢ LIMITED NUMBER OF RESONANCES ON EITWER SINE CF FACH ENERGY® /
€* GRID POINT, TWO MORE CARDS FOLLO®z®/}
KRITE (NOUT,16}

16 FORMATH
L' CARD 14° /
2¢ aBLOCa i TNVARTANT® /
3¢ CARD 15° /
4° MRES KUKBER COF RESONSNCES TO BE CONSIDERED ON¢ /
5° EITHER SIDE OF A GIVEN ENERCY.® r77
6° IF MODULE L IS TO BE EMPLOVED: BUT NOT WITH THE STANDARD VALUE?® /
7% 0.01 OF THE MAXIMUM ADMISSIBLE RELATIVE ERRCR FOR THE INTEGRA-'/
B* TION, ONE NEEDS THE FOLLOWING TWO CARDS:® 44
G% CARD 16° /
A 2BLOCR | 4 INVARTANT® /
B® CARD 17¢ - /
ce ERR{IR MAXIMUM ADMISSIBLE RELATIVE INTEGRATION® /
D ERROR . * ir7
E® REgR? fr/
F* IF GROUP CROSS SECTIONS AND SELF-~SHIELDING FACTORS ARE 70 BE® /
G®* CALCULATEN FROM POUINTY DATA (MODULE 3} BUT NAOYT WITH THE STAN-t}
WRITE {NOUT,17}

17 FCREAT{
1* DARD VALUES EPSROM=5.0E~05, CRINWA=5,0, (EXPLAINED BELOW)® /
2% ONE NEEDS THE FOLLOWING THO CAROS:® i/
3° CARD 18 /
4t aRLNCA 31 INVARTANT® /
5° CARD 19° /
6 EPSROM RELATIVE ACCURACY FOR THE FRCMBERG INTEGRA-® /
7°¢ TION., THE ITERATION STOPS IF THE RELATVIVE® /
8° DIFFERENCE PETWEEN TWO SUCCESSIVE APPROXI-® /
g MATIONS 1S NOT GREATER THAM EPSROM,®)

18 F
1
20
3
4
€3
6
1/

L]

WRITE (NOUT,18%
ORMAT(IHL/LHO/LHO/
DR INWA CONTROL OF ERROR PRINTING IN THE ROMBERG®

/
ITERATICN SUBROUTINE, [F THE ITERATION IS 7/
7

STOPPED (E. G, BY ROUND-CFF FRRORS) BEFORE®
THE EPSROM CRITERION IS FULFILLED, AN ERROR®/
MESSAGE IS PRINTED ONLY IF THE CRITERINN IS¢/
NOT EVEN FULFILLED WITH DRIAWA TIMES EPSRNM, *
/1
RITE(NOUT, 19}

2210
2220
2230
2240
2250
2260
2270
2280
2230
2300
2310
2320
233¢
2340
2350
2360
2370
2380
239C
2400
2410
2420
2430
244C
2450
2460
247G
2480
2490
2500
2510
2520
2530
2540
258¢C
256C
2570
2530
2550
2600
261C
2620
2630
2640
2650
266C
2670
26890
2650
2700
271C
2720
273C
2740
2753

16 FCGRMATI(
1* IF MODULE 3 IS YO BE EMPLTYED BUYT NOY WITH THE DEFAULT VALUES® /
2% JTEST=D, IZPUMS=~1 ANC ITUMS=0 {CF. CARD 213, THE FOLLOWING?® /
2% TWO CARDS ARE NEEDED:® rs
&% CARD 20°¢ /
5° aBLOCA 32 INVARTANT ® /
6% CARD 21° /
T° ITFST CONTROL OF ERROR MESSAGES AND WARNINGS® /
g =0: NORFAL PRINT-CUT FCR FRCDUCTION RUNS,® 7/
9 =1: EXTENDED PRINT-OUT FOR PROGRAM® /
At CEBUGGING,?® /
B* =23 AS ITEST=1 WITH ACDITICAAL PRINT-CUT,* /
ce =3: AS ITEST=2 WITH FURTHER EXTENDED PRINT-?®/
De OuUT,* /
E® =4s 59 «e9: AT [TEST=3,° /
Fe =10, L1y 129 133 AS ITEST=0, 1, 2, 3 WITH® /
ce ADDITIONAL ERROR MESSACES FOR FACH? /
H? SIGO VALUE,®}
WRITE (NOUT, 20}
20 FCRMAT(
1 >13: AS ITEST=13.° /
2° 1ZPUMS CONTROL OF ITESY FOR DIFFERENTY GROUPS?® /
3¢ <==1: ITEST 1S UNCHANGED,® /
4 =IGR: BEGINNING WITH THE IGR-TH GROUP UP T7/
5¢ THE NR({3,J}-TH GROUP [CF., CARD 7}° /
[ ITESTY HAS THE ANFW V2LUF ITUMS ({SEE: /
7° BELOW). IGR MUST BF LESS THAN OR® /
er EQUAL TC NRI{Z,J} (CF. CARD 7)., THIS® /
g¢ IS VALID FCOR ALL J wWITH NRILsJ)=3, v/
At T. Fo WHENEVER MODULE 3 IS CALLED.® /
B ITUMS NEW VALUE OF ITEST.® 7rr
C" IF MODULE 3 IS TO BE UTILIZED BUT NOT WITH THE DFFAULT VALUES' /
D® NENBER=1, ENBER(1)=-1.0, CONWFULL}=1.0, CR NCT WITH NWFUN{L}=0"/
E® IN CASE OF A CALCULATED COLLISION DENSITYy CR NCY WITH® /
F' NWFUN{L)=-1 IN CASE OF A POINTWISE GIVEN COLLISION DENSITY® /
6° {CF. CARD 23) ONEF NEEDS THE NEXT TWO CARDS:'/)
WRITE (NOUT,213
21 FORMAT(
1* CARD 22° /
2¢ aBLNCa 33 INVARTANT?® /
3* CARND 23° /
4° NENBER NUMBER OF ENERGY INTERVALS WITH CIFFERENT® /
e WEIGHTING FUNCTICAS AND/ CR NIFFERENT INTE-? /
61 GRATION METHODS, )
RRITEINOUT, 221
22 FCRMAT{IHL/IHO/L1KHQ/
pe (ENBER{TD 4 NHFUN(T) 4CONMFULTE, T=1,NENBER} WITH® /
2° ENBER{L}: URPER LIMIY CF I-TH ENFRGY INTFR-T/
3 VAL, EQUAL TO LOWER LIMIT CF (1&1)-TH® /
4° ENERGY INTERVAL, SO THAT?® /
5¢ ENBER{TJ < ENBER{T#1).° /
6° THE LOWFER L IMIT FOR THE FIRST ENERGY INTER-*/
7 VAL IS TAKEN AS EQUAL TO THE BEGINNING OF° /
g THE CURRENT ENFRGY GROUP RANGE {SHALLEST:® /
S ENERGY VALUE) AS SPECIFIFL ON CARD 3 (OR IN'/

276C
27740
2780
279¢
2800
2810
2820
2830
2840
2R50
2REQ
2RTO
288¢
289¢
290¢
2910
2920
29320
2940
2550
2960
2970
298qQ
2990
3000
3010
3929
3030
3040
3080
3I0E0
307¢
3080
3090
3100
3110
31z2¢
3130
3140
3150
3160
317¢
3180
3190
2200
3210
322¢
323¢
324¢
3250
3260
3270
3780
32s¢C
3300
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A THE PROGRAM AND IN CARD 7 IN CASE OF SFVE=-? /
B RAE DISCONNECTECD ENERCY GRCUP RANGES).® /
ce ENBER{NENBER) MUST BE AT LEAST AS GREAT AS® /
ce T+HE LARGEST ENERGY OF THE CURRENT ENERGY® /
£e GRCUP RANGE.? /
£ SPECIAL CASE FOR NENRER=1:? /
G® ENBERIL}=-1.0, THIS MEANS TrF WHNOLE SPECI-*}
WRITE (NOUT,;23)
23 FURMAT(
1® FIED FNERGY GROUP RANCE,® /
2 NHFUN(T): TYPF OF WEIGHTIAG FUNCTION AND® /
3e METHOD CF INTEGRATTON USEC IN INTERVAL 1.,tv /
4 METHOD OF INTEGRATIOM:® /
5¢ NWFUNET)I<=0: NUMFRTCAL INTECRAVION WITH °* /
S THE RCMPERG MFTHMOD,® /
7 NWFUNETID>0 ¢ ANALYTICAL IRTEGRATION.® /
8¢ TYPE OF WEIGHTING FUNCTICh:e /
S INWFUN(TI)I=C: ARBITRARY FULMCTICN WITH THE® /
At NAME DPFI.(CPFI=1./E BY DE-* /
B FAULY IF NOT CIVEN BY THE® /
ce USER AS A FUMNCTINN SUBROUTINE® /
D*® TC THE FROGRAM},® /
£e INWFUNET)T=1: POINTWISE WEIGHTING FUNCTION,'/
Fe [AWFUNET) =25 DPHI=CONWFU(T)I/E (FOR CONWFU® )
WRITE {NOUT, 24}
24 FORMAT{

1 SEE NEXT INFUT VARIABLE).? /
2 CAUTINN: BECAYSE IN SOME® /
3¢ CASES ROUNCING FRRNRS APPEAR® [/
4° WHEN THE ANBLYTICAL IATEGRA-? 7/
5¢ TION IS CHOSEN, WE RECOMMENDT /
e TC USE CALY AWFUNEI}<=0,° /
Te THERE IS NO CIFFERENCE IN THE®'/
gt CPU TIMES BETWFEN ROMBERG AND®/
G ANALYTTCAL IMTEGRATICOA,® /
Av CONWFUET): FACTAR IN THE WEIGHTING FUNC~*/
B TICh DFHI=CCARFULTI/F. ONLY® /
ce USED IF [INWFLN{I)|=2," 1244
ne EE RS 3 iy

WRITE (NQUT,25)
25 FORMATYH

1e
28
20
4
51
6
T

THREF DIFFERENT OPTIONS ARE AVAILARLE FCR THE TRANSFER PROBA-° /
BILITIES NEEDFC FOR THE CALCULATION (WITH MOCULF S) OF NORMA~-t /
LYZFD TRANSFFR MATRICES FOR INELASTIC SCATTFRING WITH EXCITA-¢ /
TION OF DISCRETE LEVELS AT EXCITATIOMN ERERGIES Fu:t /
(L) F{FP-~>E)=DELTA{EP-E~FJ) IF KINEM=(C,® /
WHERE DELTA DENQOTES DIRAC®®S DELTA FUNCTICN, THIS FORM® /
WAS MSER IN THE ORIGINAL VERSION OF MIGROS-2 (KFK 1784}).°%)

WRITE (NOUT,26}
26 FCRMAT{LHI/1HO/LIRHO/

ie
2¢
3
40
50

{2} FEEP-->E}=DELTA(EP-E-EJ*{he],1/4) IF KINEM=1"
THIS FORM WAS USFD IN THE REVISED VERSICN NF MIGRCS-2°
(TRANSFORMAT ION OF EJ FROM CMS TO LABR CCCRDINATES).®

(3} FUEP--DE)=DELTA(E-EP*{A%® 2+, J/{A+L. . Px%2"

rESEA/fAEL DY IF KINEM=2°

S T

3319
3132C
3330
3340
335C
3360
3270
3380
3350
3400
3410
3420
3430
3440
3450
346C
3470
3480
3490
3500
351C
3520
3530
3540
3550
35€C
3570
3580
2550
3500
3610
3€20
3630
3640
3650
3660
3670
368C
3690
3720
3710
372¢C
373C
3740
37590
37¢0
3770
378C
379C
3300
1810
382¢C
3830
3840
38573

& THIS APPROXIMATION WAS RECOWMENDED BY SEGEV (SEGEV,® /
7° NSE 45 (19711269 AND VERTES, NSE 52 {(1S73)485) AND [S* /
8° ALSO PROPCSED FCR THE PROCESSING OF ENOF/B DATA [DRAKE,® /
9 RNL 50274 (T-6Cl} ENDF 102, VOL.1).* /
£t FORM [2), 1. E. KINEM=1, IS THE DEFAULT OPTICA IN MODULE 5. IF¢/
B' EITHER FORM (1} OR (3) IS T0O BE USED ONF NEECS THE FOLLOWINGY /
C* ADCITIONAL TNPUT:® /7
D CARD 24¢ /
E*  a&aBLOC® 51 INVARTANT S /
F* CARD 25}
WRITE (NOQUT,27)
27 FLRMATI
1'  KINEM TAG FOR TREATNMENT NF DISCRETE LEVFLS® /
2° {SEE ABNVE}.® Iy
3' IF FCR THF MATERIAL CF INTEREST THE NUCLFAR CATA LIBRARY DDES® /
4% NOT CONTAIN ANY INFORMATION ON THE EAERGY DISTRIBUTION OF® ’
5% SECONDARY NEUTRONS (SECIC, SEDZN, SEDIN} IN VTHE ENERGY REGION' /
€' CF CONTINUQUS LEVFL EXCITATICN OF THE RESINUAL NUCLEUS AN® /
7t EVAPORATION MODEL IS EMPLOYED IN MODULE 5, THE PARAMETER XNUEY /
8' FOR THE CALCULATICN OF THF NUCLEAR TFMPERATURE,® /
9% THETALEP)=SQRT(EP/(XNUE*A}), 1S SET FQUAL TO XNUE=0.1&6/MEV AY*® /
A% DEFAULT. (A= ATOMIC WEIGHT OF THE TARGET NUCLFUS.) IF CTHER® ’
A' XNUE VALUES ARE TN BE USED ONE NEEDS THE FOLLCWING ACHITIONAL® 7
Bt INPUT:E i
C' CARD 26¢ /
D*  @BLICE 52 INVARTANT® /
E® CARD 27° /
Fe XNUE EVAPORATICN MCNEL PARAMETER? /
Ge {IN UNITS OF 1/MEV).® 77
WRITE {NOUT,28}
28 FORMATY
' IF MODULE 5 TS CALLEC THE TRANSFER MATRICES FOR INELASTIC® /
2° SCATTERING AND FOR (Ny2N} ARE CALCULATED B8Y CEFAULT, IF OTHER® /
3" REACTION TYPES ARE WANTED ONE NEENS THE FOLLCWING ADDITIONAL' /
49 [NPUT:® 7
£% CARD 28°¢ /
6" ABLACA 53 INV ARTANT ¢ /
7t CARD 29° ’
8%  NIN NUMBFR OF REACTION TYPES,® /
e CINTYP{D) sT=1,NIN) REACTION TYPE INDICATCRS:® /
po INTYP=1 FOR IMELASTEC SCATTERING,? /
pe INTYP=2 FOR (N, 2N) PROCFSSES,® /
ce INTYP=3 FOR (N3N} PRCCFSSES.? Fit
re L2 LR LN
WRITE {NOUT,29}
29 FORMATELHL/LHC/IHY/
E' IF MODULE 6 15 TO BE USED RUT NOT WITH THE STANDARD VALUES® /
F* ISEL=2, NLE=5 ONE NEEDS THE FOLLCWING CARDS:® Iy
G* CARD 30¢ /
H*  aBLOC? 61 INVARTARTS /
1* CARD 31° /
2° ISEL TAG FOR POSSIEBLE CROSS SFCTION MODIFICATION®'/
ER AND ADDITIONAL PRINT-CUT (CEFAULT VALUE: 239/
4% JISELI=2: NO CROSS SECTION MODIFICATION;® 7

£ ¥

fISELT=1: BELCW LCKEV, IN THF RESCLVED® /

3860
38749
3880
3890
asac
3910
3920
3920
3940
365¢
39¢0
397¢C
3980
39990
4CCC
4010
4C20
4013Q
4740
4050
4060
4CTC
4080
4090
4100
4110
412¢
4130
4140
4180
4160
4170
4180
4190
4200
4210
422C
4230
4240
42%Q
4269
4270
4280
429C
4300
4310
4320
4330
434¢C
4150
4360
4270
4380
4390
§400
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6° RESONANCE RANGE, THE ELASTIC® /
7 SCATTERING AND VTCTAL CROSS SEC-¢* /
g TIONS ARE SET FQULAL TO 1 BARN' /
s® (MAINLY TO SIMPLIFY THE CALCULA-® /
At TION OF APPROXTIFATE SCATTERING? /
B PROBABILITIES ANC AVFRAGE ELASTIC®/
ce SCATTERING COSINES FOR FEAVY ELF~t/
D* MENTS, AND TO S&WE CORE MEMORY® 7
Ef SPaCES.®}
WRITE (NOUT,3Q}
IC FCRMAT(
1°e [SELLO: ADDITICAAL PRINT-CUY OF INTERME~? /
2° DIATE INFORMATICN,® /
2¢ NLE ' HIGHESY ORDER IN LEGERDRE EXPANSION (MAX S)v/
4¢ THE ACTUAL VALUE USED TS FAX{1,NLE) BECAUSE"/
50 CF THE NORMALIZATION OF THE AVERAGE SCATTE-/
6° RING COSINFES 7O THF KEDAK ¥UFL VALUES. THE® /
6* MOTULE ALWAYS CALCULATES SCATTERING ° /
ée MATRICES FRCM MOMENT ZERC TC MOMENT NLF.*® ///
7' IF MODULE 6 1S CALLED AND FINE-STRUCTURE WEIGHTING WITH? /
8¢ L./SGT#xtL¢l}) IS TO BE EMPLOYEC FOR THE L-TH MOMENT ADD THE /
8° CARDS 32 UP TO 35:° 44
9t ADD THE FOLLOWING CARES:® /7
4% CARD 32°¢ 7
Be aBLOCA 62 INVARTANT® /
C* CARD 33¢ /
ne NMAT NUMBER OF MATERIALS [N THE KIXTURE WHOSE! /
[ MACROSCOP IC TOTAL CROSS SECTION IS TO BE® /
Fe USED FOR FIME-STRUCTURE WETCHTING:®)
WRITE INDUT,31}
31 FCRMATY{
1 INAME(T) s TZCT) o T=1,NMAT} WITHY /
2 NAME: MATER [AL NAME (8-BYTE ALPHAMERIC® /
20 REPRESERTATIONG,® /
4 TZL s NUCLEAR NDENSITY (NUCLEI PER (M%k%3}e /
5 TIMES 1.E~26.° 77’
6° IF MODULE 6 TS CALLED AND NOT ALL WOMENTS ARE TC BE WEIGHTEDY 7/
7' BY THE COLLISION DENSITY F{I,1} (CF. CARD 5} OF THE 0-TH MO-°* /
B® WENT, THE FOLLCWING CARDS ARE WEEDED:® 7/
3% CARD 347 /
Acs 3BLOC3 63 IAVARIANT® /
B¢ CARD 36° /
ce MW TAG FOR WEIGHTING,® /
De Mu=1: WEIGHT F{I,L+1) FOR L-TH MOMENT,® /
£® NSPEC=NLE®]L MUST DCCLR ON CARD 5 WITH®/
Fe NLE GIVEN ON CARD 31 CR BY DFFAULT;®}
WRITE (NOUT,32)
32 FCRMAT{LHL/IHO/ZLIHO/
e MW=2: WEIGHT FITI,1)/SGT#x{Lel}) FOR {~TH? /
2 MOMENT ([CARD 33 MUST PRECENE),® fr/
2¢ IF MODULE 6 IS USED BWT NOT WITH THE STARDARTC GRIN POINT® /
4' NUMBERS PFR GROUP (NK=70, NR=16, SEFE BFLOW} CNF NEFNS THE® /
5% FOLLOWING CARDS:® /7
6% CARD 36° /
T 38LACA 64 INVARTANT® /

4410
4420
4430
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
4550
4560
4570
4580
4590
4600
4610
4620
4630
4640
4650
4€eQ
4670
4680
469C
4700
4710
4720
473C
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
490C
4910
4920
4930
4940
495C

8% CARD 37 /
EM MK NEKXMINL{L, ALOGEENGITI/ENGLE-1013/ L
Al ALOG(1/ALFAD) IS THE NUMBER OF BASIC GRID® 7
B POINTS IN THAT ENERGY REGICN WITHIN GROUP [®/
ce FROM WHICH ELASTIC SCATTERING INTO ACJACENT®/
Ce GROUPS 1S POUSSIALE, ALFA=&{a-11/ {8+ puxz2,0 ¢
E® A= ATOMIC WEICGHT IN NEUTRCN MASS UNITS;®)

WRITE (NOUT,33)

33 FCRMAT(

ie NR NR IS THE NUMBER CF BASIC CRID POINTS INT /
27 THAT ENERGY REGION OF EACK GROUP FROM WHICH®/
3t ELASTIC SCATTERING INTYO ATJACENT GROUPS 1St /
4 IMPOSSIBLE. (THTS REGTON PCSSIBLY MAY wWNTe /
57 EXTISTy THEN NR HAS NO MEANING,?® frs
e 323 2 ) Fi7

5% IF 1/V AVERAGES ARE TO BE CALCULATED {(WITH MCDULE 8), BUT NOT® /

6° WITH THE MAXIMUM ADMISSIBLE RELATIVE INTEGRATICN FRROR?® /
T® EPS=0.01l, ONE NEEDS THE FOLLOWING CARDS:® i
8* CARD 38° /
G aBLOC3 81 INVARTIANTS !
At CARD 39¢ 7
B EPS MAXTMUM ADMISSIBLE RELATIVE INTREGRATION® /
[ ERROR . * iir
B Foke oo ok ¥ 777
E® IF REMO DATA ARE 7O BF CALCULATED (WITH MCDULE 93 BUT NOY WITH®)
WRITE (NOUT,34)

34 FCRMATH
1° THE STANDARD VALUES (SEE BELOW} ERR=0.01, NJIF=10y NUJIM=10,* /
2% CONE NECEDS THE FOLLOWIKG TWC CARDS: @ //
3° CARD 40° /
4" 2BLOCa 91 INVAR TANT ® /
' CARD 41t /
e ERR MAXIMUM ADMISSIBLE RELATIVE INTEGRATION® /
7 ERRCR; ® /
s NJM 2%kNJM+l TS THE MAXIMUM NULMBER NF GRID?® /
9 POINTS FOR THF ANGULAR INTEGRATION;® /
L NUJIM ZHENUIMeL 1S THE MAXIWMUM RMUMBFR OF GRIDC /
ge POINTS FOR THE ENERGY INTECRATION.'}
WRITE (NOUT,351)

35 FORMAT{LHL/1IHO/1HO/
1' [F MONULE 9 IS TO BE USED BUT NOT WITH THE NEFAULT VALUES® /
2° {EXPLAINED BELOW} ISELR=1L FOR ISTRUK=0, ISFLF=C FOR ISTRUK=l,? /
3% NLRA=0, NLRE=5, MNCALL=0, NFG=l4, NFI=S, ONE AFENS THE?® /
4° FOLLCWING CARDS:® /i
5% CARD 42° /
6t ABLOCH 92 INVARTANT ® /
7' CARD 43¢ /
8¢ ISELR =1t SCATTERING PROBABILIVIES ARE CALCULATED® /
g ACCORDING TC EQ. 8.3 CF KFK 1784 WITH® /
Av THE KEDAK YALLES FOR THE SCATTERING® /
B CROSS SECTION SGN{F}, * /
cr =0: [N FQ. 8.3 OF KFK 1784 THF SCATTERING® /
ne CROSS SECTION SGN{E} IS TAKEN A4S 1 BARN;®
0/
E* NLRA LOWEST LEGEMDRE ORDER3® /
e NLRE HIGHEST LEGENCRF CRDER;*}

WRITE INOUT, 36)

4960
4970
4980
4990
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
510C
5110
5120
5130
5140
5150
516¢C
5170
5180
5190
520C
521¢C
5220
5230
5240
5250
526¢C
5270
5280
5290
5300
531¢C
5320
5330
5340
5350
5360
5370
5380
535Q
5400
5410
5420
5430
5440
5450
5460
5470
548C
5490
5500
5510
5520
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36 FCRMATI 5530
it NCALL =C: FACH TIME MCDULF 9 IS (ALLFD ALL ENERGY®/ 554C
2¢ GROUPS ARE SUBDIVIDED INTD 14 SUBGRDUPSY' / 585(
3¢ WITH 5 ENERGY INTERVALS EACH,* / 5560
4t >0 NUMBFR COF CALLS FOR MCECULE 9 (MLST BE® / 5570
5% CONSTSTENT WITH CARD TFi.¢ /// 5580
6" IN CASE NCALL>C THE FOLLOWING CARD [S NEEDED NCALL TIMES:® /7 558C
Tt CARD 44¢ / 560C
g¢ NGRF NUMBER CF ENERGY GRCUF RANCGES WITH CIFFF-? / 561¢C
gt RENT ENFRGY GRINS:® / 5620
At ENLETY o N2UE) o NFGET ) NFT(T)y T=1 yNGRE} WITHS / 5620
B N1 3 NUMBER OF FIRST GROUF IN RANCGE,® / 5640
o N2 : NUMBER 0OF LAST GROUP IN RANGE,® /7 565¢C
ne NFG: NUMBFR CF SUBGRCLPS FEFicROUPy' / 566C
E? NFI: NUMBER OF ENFRGY INTERVALS PER / S67C
Fe SURGROUP ¢ /77 S6RC
Ge Aok ke //) 5690

WRITE (NOQUT,3T) 5700

27 FORMAT( 5710
1* THE LAST CARD FOR A GIVEN MATERTAL [S AS FOLLChS:® /7 57120
2% CARD 45¢ / 5130
3 ZENDER 1Ll INVARTANT® /77 5740
410 Aok okok® /77 5750
S% CARDS 1 79 45 HAVF 1D BE REPEATEC FCR EACH WATERIAL WANTED® / 5760
6% AND/OR EACH WEIGHYING SPECTRUM TO BF USFD. THE LAST CARD FOR® / 5171C
7' THE FENTIRE JOB IS¢ // 5780
79 CARD 46° / 5790
8t 3ENNER 112 INVARIARNY ® /// 580¢
q° R AT § 5810

WRITE {(NOUT,49) 5820

49 FORMAT(LIHL/LIHO/LHO/ 5830
1* PRINTING OF THE PRESENT INPUT DESCRIPTICA CAR BE SUPPRFSSED AY®/ 5840
2% PLACING THE FOLLOWING CARD {WITH THE M PUNCHEC IN COLUJMN 1) IN®/ 585C
3¢ FRONT OF THE FIRST INPUT CARD:® // 5860
4% CARD )° / 5870
54 MIGR INVARTANT® £/ 5980
6" THIS CARD DOES NOT APPEAR IN THE FREEFO DISPLAY CF INPUT DATA.'/ 5890
17t He kA /74 598CC
9 THE PROGRAM SYSTEM MIGROS REQUIRES DD~CARDS FCR THF FOLLCWING® / 5910
9% EXTERNAL STCRAGFE LEVICES:® /7 592¢C
A¢ 8 UNET CN HWHICH TRE DECODFC INPUT IS WRITTEN BY FREEFND, ® 7 5%82¢
ge i UNTIT FROM WHICH THE NUCLEAR DATA LIBRARY IS AVAILABLE,® / 5940
ce 3 UNIT ON WHICH ALL MCDULES WRITE RESULTS,® / 59%0
n* 10 TEMPORARY INTERFMEDIATE LIBRARY NEECED CALY BY NMODULE 6,%// $560
£r 597C
E?® Aok /7Y 5980
WRITE (NOUT,38% 5990

38 FORMAT{ 6008
1 THE REQUIRED ARRAY LENGTHS DEPENED ON THE INPLT AND ON THE® / 6010
2% CALLED MODULES. THE NOTATION OF THE INPUT DFECRIPTION IS USED® / 602C
2¢ IN WHAT FOLLOWS. ALL ARPAY LENGTYHMS ARE CIVENM IN TERMS 0OF® / 603¢
4% 4-BYTE WORDS UNLESS STATED DTHERKISE.® /7 6540
¢ THE CONTROL PHASE NEELS® / 6050
61 2ENTYP 43=NMATSNFERINSPEC+LIFNTMI¢ 1#3ENE+SENAX{L4NED  WCRDS,® / 6360
Tt WHERF THE DEFAULT VALUES ARE USEC FOR QUANTITIES NOTY SPECIFIED®/ &0T0
€¢ IN THE INPUT, VIZ., NTYP=T7, NFE=1l, ASPEC=l, NT=3, MI=T7, NMAT=1,%/ 6080
9% AND NE=26.° / 6CSC

4% TO THIS ONE MUSY ADD THE MEMORY SPACE OCCUPIEL RY THE UTILIZED®/

B® MOOULE WITH THE LARGESY STORAGE REQUIREMENT,

C* REQUIREMENTS
D MODULE NO.
E 1
F'
G'
WRITE {NOUT,39)
39 FORMAT{
ll
2
3l
“l
5'
6'
T
gt 2
gt 3
Al
RRITE (NOUT,40)

OF THE VARIOUS MOCULES ARE AS FCLLOWS:?®
STARAGE RFQUIREMFNY {4-BYTE WORCS)®

THE STORAGE®

/

£
ri

TEMT+IENE4T#MAX{300,NUMBER CF RESONANCES ON®

KENAK) +6#MAX (400, MAXIMU¥ NUMBER (F GRID ENERGIESY/
WORDS? )

FOR INTEGRATION OVER ONE ENERGY GROUP}

COMMENT @
GRID ENERGIES IN ADVAMNCE.

THE USER CANNOT DETERMINE THE NUMBER OF¢
IF 400 WORDS ARE NOT®

SUFFICIENT THE SPACE FOR DATA STCRAGE 1S ENLARGED®

PROVIDED THE AVATLABLE REGICN ALWITS THIS.

IF THE®

REGINN IS NOT LARGE ENCUGH THE MCODULE IS By-?

PASSED.
THE REGION BY AT LEAST 2K BYVES.®
35%M 1 WORDS . *

IT IS RECCMMENDFN IN THIS CASF 70 ENLARGE?

B*MIBER+GHMI &MU INT+6% (MABWFeMABL L¢MARQ2 +MABQ3) ¢

F2HKMROM ¢ 4 kMR EMT WORDS. *)

40 FORMAT{IHL1/L1HO/1LIHO/

1!
2'
3®
49
5!
6'
3
8¢
GH
At
ae
Cl
Dl
El
Fe
WRITE (NOUT.41)
41 FORMAT{
l'
2°
3'
HE
Sl
6'
Je
Bl
Qe
he
Bl
Cl
E‘l
Ee
Fe
WRITE (NOUT,42)
42 FORMATY
1t
2%

MIBER:

MAXIMUM NUMBER NF RANGES WITH DIFFERENT®

WEIGHTING FUMTICNS CR CIFFERENT [NTEGRA=?

TION METHODS,
THE SUBROUTINE

MIRER IS SEY FQUAL TO
INPUT ¢
MABWF 2
GROUP (OF THE POINTWISE GIVEN WEIGHT
FURCTICN.
POINTWISE GIVEN WEIGHTING FUNCTION
PROVIDED IN THE INPUT. CTHERWISFE T
THE MINIMUM VALUE 50.°
MXINT:

5 IN®

MAXIMUM NUMBER OF ENERGY FCINTS IN ONET®

ING®

MABWF HAS THE VYALUE O IF NOY

Ise
HAS *

MAXIMUM NUMBER OF ENERGY FOINTS IN ONE®

GROUP SUMMED OVER ALL PARTICIPATING CROSS?
SECTIONS [ ANC EVENTUALLY THE POINTWISF®

GIVEN WEIGHTING FUNCTIONG,
2006 °)

MABQL:z

MINTMUY YALUF=*®

MAXTMUM NUKRER OF ENERGY FLINTS In ONE®

GROUP FOR THE CRCSS SECT ICA TYPES SCT,°?

SG&y SGN AND,
VALUE = 200.°
MAXIMUM NUMBER OF ENERGY FCINTS

IF UXTSTENT, SGF, MIN

MABQ2:

IMuMe

IN ChE®

GROUP FOR THE CROSS SECTION TYPE MUFL,?

MINTMUPF VALUE = 200.°

MABQ3:

MAXTMUM NUMBER OF ENFRGY PCINTS IN ONE®

GRCUP FOR THE CROSS SECTICN TYPF SGT,*

MINIMUNM VALUE =
KMROM-] =

200.°
KMROM:

MAXIMUM NUMBER CF BISECTIONS IN®

THE RUMBERG INTEGRATICN FCUTINE FSRCOMB, ?

BINIMUM YALUE = 23,°
T FOR NON-FISSICNABLFE MATERIAL, "
B8 FOR FISSTONABLE MATERTAL.®)

MRF H

WITH THE MINIMUM VALUFS & MINIMUM MEMORY DEMAND®

0F 3121 4-BYTF HORDS (PCINTHISE WFIGHT ING

SPEC-®

/

ey TR T T, Yy Tm T e T Tw e TR T S,

AR

6100
6110
&120
6130
&614¢C
6150
6160
617¢
6180
6190
6200
6210
6220
&230
6240
6250
626C
6270
6280
6250
6300
6310
6324
6330
65340
6350
6360
63790
638¢C
6390
6400
6410
6420
643C
6440
6450
6460
6470
&4 8C
549C
6500
651C
6520
6530
6540
655C
5560
657G
6580
6590
&6CC
6AL0
65620
6630
6640
65650
HEE0
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30
4¢
5'
6'
7'
g* 4
gl
A
B* 5
Cl
El
El
Fl
®RITE (NOUT,43)
43 FORMAT(
1!
2'
3'
4
5!
6'
7l
WRITE (NOUT,44)
44 FCRMAT(LHL/1HO/
®
>
2e
e
5'
6!
7!
8'
q'
A'
B'
Cl
nl
El
F'
Gi
WRITE(NTUT,45)
45 FORMATI
‘i
2'
3l
4t
5'
6.
7'
at
9'
At
Hl
c'
ne
Fe 6

TRUM GIVEN, FISSIONABLE MATFRIAL} IS NECESSARY TO°
be BUT WE RECOMMEND T USFE®
ORDS, RECAUSE SCWE OR ALL CF°
THE MEINTMUM VALUFS MUST RE INCREASED DURING THE?

RUN ®ODULE 3 (FSTRUK
ABOUT 100CQO 4-BYTE W

CALCULATICNS,®

GANE ¢ 2*¥MAX{ 1507 ,NUMB
SGF VALUFS NN KENAK
CONS IDERED} WARD S

FR 0OF SGN VALUES, NUMBER OFF®
IN THE ENERCY INTERVAL®

MAX{TENEANESTHENE# 26NE2T+4%NAE+ 34 [SG42ENISGN,
4% 2B NEXNESIENEFRE2T4+2 %N ISCO+RISGT+NEP s4RNEP*E

NFE} WORDS?

NE2T7: NUMBER CF ENERGY GRCUP BCUNCARIES nNF*
GROUPS. STARTARD ESTIMATE: 27°¢

IN-SCATTERING

(THE STANDARD ESTIMATFS ARE USFD AS ST&R~-*
TING VAIUES IN THE PRCGRAW EUT MAY BE MNDI-*
FIEND AUTOMATICALLY DEPFNDING ON THE ACTISAL®

JO8 CHARACTERI

NAEF: MAXTMUM NUMBER OF SXCITED

STECS).®

LEVELS THAT CON-?

TRIBUTF IN A GIVEN QUT-SCATTERING GROUB,®

STANDARD ESTI K

LHG/

ATE: 3C.*)

ISG © MAXIMUM NUMBER OF ENERGY €RIN POINTS IN ONE®
OF THF CONSICFREC NUT-SCATTERING GROUPS, ®
THIS NUWBFR IS DETERMINEL FY THF COMBINA-?
TION OF THE FNFRGY GRID PCIANTS OF ALL®
EXCITED LEVELS WHICH MJST BF USEN I[N THF®
OUT-SCATTFRING GROUP ANN (F THOSE GRID®
PCINYS CF THE SPECTRUM THAT LIF IN THE®

GRCUP. STARLCARD FSTIMATE:200°

NISGC: ISC+MAX IMUM NUMBER NF ENFRCY CRID PCINTS OF°®

OQUT-SCATTERING

ANY EXCITEN LE

VEL (SGIZ}

WHICH CONTRIBUTE®

IN THE QUT-SCAVTERING GRCUF. STANCARLC ESTI-®

MBTE: 403.°¢

NISGC:MAXIMUM NUMBFR 0OF FENERGCY CGRID PNIATS OF¢
N} ON KFDAK [N ONE QF THE®
GRCUPS. STARCARD ESTIMATE:?

SGI {SG2N, SG3
DUT-SCATTFRING
20Q.°)

NISGE:MAXIMUM NUMBRER 0OF ENERGY PCINTS AS CBTAINED®
BY CCMBINING THE KEDAK PTIANTS NF SGI (SG2N, *
SG 3N} AND THE MESH POINTS CF THF SPFCTRUHM®
IN ANY CHUT-SCATTERINC GROUP., STANDARD?®

ESTIMATF: 3CC.

NEP @ NUMRER OF INCINDENT-NFUTRON FNERGIFS, FOR?
WHICH THE DISTRIBUTICAS SECIC (SEC2N,*
SEC3N) ARF GIVEN ON KEDAK, STANDARD E£STI-*

MATE: 30.°

NF 1 NUMBER CF DIFFERERT ANALYTICAL DISTRIBY-?

TICNS GIVEN NN KECAK FOR

SECIC {SEN2N,*

SED3N) FROM WHICH THE TOTAL DISTRIBUTINN®
EN. STANDARL ESTIMATE: S5°¢

MUST BE COMPOS
APPROXIMATELY 30000

(STANDARD)

Tr 200000 {MANY®

/

/
/
/
/
/
/
/
/
/
/
/
}

R R

RN T T T T T T N

6670
6680
6697
67¢CC
6710
6720
6720
6740
675C
6760
677C
6780
6790
68CC
681C
682C
6230
6840
685¢
6860
6870
6880
686C
4900
6910
6320
6930
694C
6950
6960
6970
6980
65SC
7000
7310
7020
7030
704C
7C50
7362
707C
7080
709cC
71C0
711D
7120
7130
714G
715C
116¢C
7170
7180
715¢
72CC
721¢C
722¢C

[aNaNaNal

F9 GRIUPS, LARGE ENERGY NFEGRADATIOAN) WOPDS. THE?®
G* EXACT STCRAGE REQUIREMENT CFPENTS ON THF MOSTLY®)
WRITF (NOQUT, 46}
46 FCRMAT(
1 UNKNCWN DISTRIAUTICA CF THE KECAK DATA OVER THE®
2 ENERGY GROUPSe IT IS RECOMMENAFD TO BEGIN wWITHS®
3¢ THE STARCARD VALUE AND TOQ INCREASE THE STNRAGES®
4 ¢ SPACE ONLY TF THIS CNES NOY wWIRK, THF PROGRAM®
5¢ TRIES IN ANY CASE T NRGANIZF THE CALCULATIONS IN®
er ACCORDANCFE WITH THE AVAILABLE WEMCRY SPACE.®
T° 7 NE WORNDS,®
e 8 NE#2*NFE WORECS. ¢
G 9 GEENMERIMAXEL e NUSMIETCOSH{4+NTY I+ TPAN +2RN IV ENES
At FISENMAXSRZME (24T ZV J+BYF  WORDS . ¢
A NML ¢ NLRE+1.*
ce TMAX: MAXIMUM ENFRGY DFGRADATION IN TFRMS QFF
ne ENERGY GROUPS (=2 FOR SIMELE SCATTERING®
Fe INTO THF AD JACERY GRCUP) . °
Fe IC0S: AUMARER [F ANGULAR GRIR PO INTS NF THE SGNC®
G DATA ON KEDAK,.®}
WRITF (NCUT,47)
47 FURMAT{
1e NTV : NUMBER OF FNERGY GRID POIATS OF THRE SGNC?®
2¢ CATA CN KENBK,®
3 NMAX: MAXIMUKR NUMBER NF ENERGY CGRID POINTS WITHIN®
4t ONF EMERGY CGROUP FOR THE CATA TYPES SGT, ¢
A SGAh NR MUFL CN KENAK,®)
WRITE {NOUT, 48}
48 FCRMAT(IHL/1HO/LHO/
1® NZM ¢ MAXIMUM NUMBFR OF ENERGY TANTERVALS A ONE®
2t SUBGROUP TIMES MAXIMUM NUMRER OF SUBGROUPS?
2e PER GRIUP.®
EM TZV = MAX{ 4, THAX®NM]E) . *
4 BUF : MAX{2#IMAXENIM,NTOT ), WHERF NTNT {S THE?
5¢® MAXTMUM NUMBER 0OF NDATA PCIRTS WITHIN CNEC
6" GROUP £OR THE TYPES SGT, SCN AND MUFL (ALL®
7 THREE CCNSINERFD AS A& JUNIRT PCINY SET) ON®
B KETAK o *
G 10 NC SPACE FOR TATA ARRAYS RFCUIREC,® x4
At THE REGION PARAMETER NN THE J0OB CARD [S THE S{F CFe
B* -MAXIMUM (EAGTH OF DATA ARRAYS,®
ce -170K BYTES FOR THE MIGRCS FRCGRAM,?®
C* ~BJFFER LENCGTH.®)
RETURN
ENC

RCUTINE FOR PROCUCIAG AN UNFCRMATTEN INPUT-FILE

SLBROUTINE FREEFQ (INPAF] yNFOLFFyAF)
CINENSTION LFUL}FUL),NFUL),JZ{2), TREAL(2)
REAL®*3 N8,NVB/SHRUF IK/,VC (RF AL

COCICAL%Y JFIRIJIX{2),LVS,LVORE, LNACHIL

/

TR Y Ty

e N Tm e e e e Y R Sw e,

7239
724C
7250
T260
727¢C
778)
7260
7310
7310
7320
7330
T240
7350
736C
727C
7380
7390
7400
7410
T420
743C
7440
T450
T74€C
747C
T48C
T48C
7579
7510
7520
753C
TR4C
7559
750
7570
7580
7590
76C0
TAL0
7629
7630
7640
765C
7660
T679

i¢
20
30

50
eC
70
80
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(2 e

e NaNal

9111

w
[¥e)

290

[,

202

INTEGER*2 NFE(BO)LVILG) o JY (4L L JKFE,STERM 284 /

ECUIVALENCE (JZUT1DoJFULloJYU LI oNEY ol LLIXE1))

ECUIVALENCE (REAL,IREAL{1).LVS])

EQUIVALENCE (LVOR,LVCRL) o (LMACH,LNACHLE)

CATA LVILI/LH /o V{2M/1bC/, LVIB/THI/ LV A/ I/ LVIB/1H3/,
1LVI6/IHG/ s LVITY /IHS/ o LVIB) /IHE/ 4 LV(9) /LHT/ 4LV LI0)/1HB/,
2LYCIEN LR/, LV L2/ IR/ oV L3V /LH /Ll a) JIH- 4oLV ILS) /1o /s
FLVILEY/THE/ G LVILTI/LHI/ o LVIIRI/LE /o LE/GHEEXA/ LFO/ AHFORM/
49 LSPE/GHSPEC/,LNN/4HNORMY/ ,LVIL19) JIHD/

Iy=80
GNT0 9Ll

ENTRY FREET2 (INPoNFT NFOLFFNF}
1Y=72

v=1.

My=1

LFF=0
ME(11=0
LPFP=0
LVCR=0
LNACH=0
LZ=0

Lw=C
REAL=0.040
LSL=0

LS=C

LP=0

NE=0

L0=0

=0
LL=LViL} /256
KSPNO=0
KCUuT=0

TFINFU 1) .EQ.LEY GOTN 2
TF{NF{1).EQ.LFC} GOTO 2
G010 201

KCUT=1

GCTC 12

JI{1I=NFEL1])

JZ{ZV=NF{2}

IFINB. EQ.NVE) GOTO 20C

READ (INP,1,END=200,ERR=3} (NFE{TI}),I=1,8C)
FCRMATI80AL)

GC 1O 4

TEINFI1203,703,2232

RFWIND NF[

S¢
100
110
120
13¢
140
150
1EC
170
1£C
190
200
21c
220
23¢
24C
250
260
270
280
25¢C
300
31c¢
1z0
330
240
350
31¢0
370
380

[gReNet

2C3

6667

111
145

15

11

10
1€

T

20

RETURN

WRITE (NFO,5)

FCRMAT {1HO/ 48k ERROR-CONDITION TN CATA TRANSFER CR INPLT-ERRQR}
sice

IF {IY.EQ.80) GOTO €667
JKFE=NFE(T3)

NFE{T73)=STERN

WRITE (NFN,6) (NFE(T},1I=1,80}
FCRMAT {1 X,80A1)

IF i¥.EQ.80) GOTO ¢¢é68
NFELT3)=JKFE

IF(NF{1).EQ.LNO} GQTO 5CO
IF(NF(L1)}).EQ.LSPE} GOTO £=C1
GCTO 502

KSENO=0

GCYO 11

KSPNN=1

CCTO 11

TFINFE{L }.EQ.LVIL}} GOTC 1N
TF(N)L1L, 11,12
TF(NFIIL3,13,144
IFIKSPNO ) 145,145,14

WRITE (NFI) No(NF{I)ygI=1,N}
TF{KOUTILL 11,2

WRITE (NFL) (NF{I)sI=1,4N)}
CCYCc 11t

NE=NS+1

LFINS =N

N1=NS+1

N2=NS+N

h=C

DO 15 TI=N1,N2

N=N+1

LE{I}=NF(N)

NS=N2Z

GoTo 111

N=0

J=C

GO TO 16

J=1

J=J+l

£C 20 K=1,19

IFINFELI}.EQ. LVIK}) GO TC 21
CONT INUE

GC 1C 3

IF {LW.6GT7.,0) GOYD 221
IF {KalTo2,0R.KaGTo11}) GCTC 221
JJ=J

€40
650
(13
670
680
650
e
710
1z¢
730
40
750
760
IR
a0
7s¢
80¢C
810
820
820
840
85¢
860
870
880
890
80¢C
910
920
3130
940
950
960
S7¢C
980
990
10¢¢
1010
1020
1030
1C4¢C
1050
1C60
ic7e
1080
1€s¢
1100
1110
112¢
1130
1140
1150
11eg
117¢
1180
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8C03
8002

accce

221
30
31

[a N eFal

3z

47

[N e Ny

41
44

46
45

8010

8012
8C1l

[aRal

Jd=JJel

IF (JJ.LEL,IY) GOTO 8000

Le=1

GC10 97

IF (NFE{JJ).EQ.LV{L}) GCTO BCOZ
TF (NFE(JJ).NE.LV(L5)) GOTO €Q03
LPPP=]

GCYO 8002

IF{K-1130,30,22
TFELSI31,31,32
TF{J-T1YI16+33,33

IF{LPPI40, 40,41
K=h¢l
NF{N)}=LSU%HyY
LSu=0

Le8=0

LO=0

Lk=0

My=1

V=1,

GCTo 31

M=LP-{ S

TFIMIL44545,46

IF{78¢M) 353445
IFLTS5-M) 3,3, 45

AN=nhel

vC=v

REAL=REAL®VC®] .Ne1%1M

IF {LPPP.EQ. 1} GCTO 801C
NE(NI=IREAL (1)

N=h+1

NF{NI=TIREAL (2}

GCTC 8011

IF (IREAL(2).6GE.Q) GOYC 8012
LVCREI=LVS

IRFAL(L) =IREAL(L)#1
LAACHLI=L VS

IF (LYOR.EQ.LNACH} GOT( BO1L2
IREAL{ L) =LNACH®+1C48576
AE(N}=IREALIL}

LF=0

L2=0

LPF=0

LPePp=C

REAL=0,.0D+¢0

GC TC 47

1190
1200
1210
12z2¢
1230
1240
125¢C
1260
1270
1280
1290
1200
1310
1320
1330
1340
1350
1360
1270
1280
1390
1400
141¢C
1420
1430
1440
1450
14¢C
1470
1480
1490
1500
151¢
1520
1530
154¢C
1550
15¢C
1570
158¢
1590
1600
1€1C
1620
1630
1640
1650
166C
1670
1€80
1690
1700
171¢C
1720
173¢C

(2N eNal

(2N aNal

22
50

8acCe

8CC4

9901

8007

8acs

22
60
€1

€3
62
&4

€5

24
70
7

1IF(K-11)50,50,23

LS=LS+1

IF (LPPP.GT.0) GOTO 8004
IF (LS.LE.9} COTC 8005

IF (LSU.GT,.214748364) 6CTC 2
IF ({K-2).GY.7) GOYO 3
LSU=10*L SU+K-2

IF (J-1Y) 16,32,32

IF (LZ.GTV.0} GOTC 8206

IF ((K=2}.EQ.0) GNTO BOC6
LI=LZ+1

Jd=4

L211=0

Jd=JJel

B0 8007 KK=2,11

IF (NFE(JJI.EC.LVIKK}) €OTO eqC8
CUNTINUE

GCT0 8009

LI=L1Z+¢1

IF ({(KK-2).NE.C} GOTO 9C00
L22=L27+1

GOT0 9001

t22=0

GCTO 9001

LI=LZI-L1I1

IF (LZ.GT.16) GOTO 3
REAL=RFAL®].D¢18K-2
IF (LPP} 51,51,883
tC=-1

J=J+1

IF (J-1Y) 884,884,32

TFIK-14)60,60, 24

TFILCI61 461,3

LO=1

IF(K-14)62+63,63

V=-l.

My=—1

1F(I-1Y}164,3,:73

J= g+l

CC 65 XK=2,11
TFINFE(J)LEQ.LVIK)) GC TO 21
CONTINUE
IFINFE(J).EQ.LVELS)) GO TO 7C
GC VG 3

IF{K-15170,70,25
IF(LPITL,71,3
LP=LS

LPP=1

1740
1750
176C
1770
1780
1790
Lp8ac
1810
1820
183¢
1840
1850
1860
1870
1880
1890
1900
1910
1920
183¢
1940
19¢¢
1960
1970
1s8cC
1990
20C0
2010
202¢
20240
2040
2050
2060
20140
208¢
2090
2100
2110
z12¢0
213¢
2140
2150
216&C
2170
2180
2190
2200
2210
2220
22130
2240
2280
2260
2270
228¢C
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0o

il

el

13
72

74

8€4

82

882

g4
]
g€
85
€1

89
eg

SC

2€

220

3C1

LPPP=1]

FFIJ-IY1IT72:73,73

IF(LSI3, 3,41

RENES|

NC T4 K=2,11
[FINFE(JI.EQ.LVIKI} GO TO 50
CONTINUE

IFINFE(J}.EQ.LVIL}) GO TO 73
IFINFF{J}.EQ.LV(L6}) GC TG 81

IF INFE(J).FQ.LV(19}} GOTO 9C13

Ltc=¢

LA=C

Lvi=1i

LF1=0
IF(J-1Y}18382,882,2

[F{K-161}80,80,226

IF {(K-19) 26,8013,8C13

LFFP=2

TFILPP)3,:3,81

LA=0

tc=1

tvl=1

LF1=0

TE{I-TY}82,3,3

J=del

IFINFE{J).FQ.LV(L)) GC TC 83
TFINFE(IY.EQ.LVITI2)) GO T R2
TF{NFE(J) . EQ.LVIL3)) GC TO B3
TFENFE(JI.EQ.LVI 14} )} GC YO A4
IF{LCI9T7 3,85

Lyl=-1

TF(I-1Y)R6, 3,2

Jd=Jel

CC 87 K=2,11
TFINFE{(J).FQaLV(K}) GC TC 38
CONT INUF

IFINFE(JIEQ.LVIELY) GO TO B9
GC 70 2

TE{LAL3, 3,92

Le=1

LPI=10%LP JeK-2
IFE4-1Y136,90,90
LP=LP+LPL*LV]

cC Yo 41

IF{K-171 3)0,3CC, 201
v=5

K7=17%

GO 0 117

M=zg4

2290
2300
2310
2320
23130
2340
2350
2360
2127¢
2380
2190
2400
2410
242¢
2430
2440
2450
26460
2470
2480
2490
2500
2510
2526
2530
2540
2550
2560
2510
2580
259¢
2600
2610
262¢
2630
2640
2650
266C
2670
2680
2€9¢
2700
2710
2720
2730
274¢
2750
2760
2170
278¢
279¢
2800
281¢
2920
2813¢

A0 A0

117
11¢

120
11c

12¢
121
i01

10¢
1C?

K7=18
Lc=0
LA=C

0O 100 t
JY LY=LV {
J=J¢l
I[F{J-IY) 101,102,102
IFINFETJ)EQa LVIKT)) GCTC 129
£C=0

GCTC 121

J=J-1

IFILCI33, 3,112

IFINFELJI.EQ. LVIKTY) GC TO 106
cC 70 137

TF{LCIL05,3,102

LA=LA+1

LC=1

LL=NFE(J)

JRELLAY=I XL D)
TF(LA-MI110,1124112

N=N+1

NF INI=JZ(1)

TFIK-1T1 433,433,434

N=N+1

N IND=J202)

-LC=-1

TFINFE{J+1).EQ.LVIKT}) 6GOT0 I1IC
GCY0 116

IFINFE(J+L)EQ.LVIL)Y GCTO 16
GC TN 3

EAD

=1, 4
1)

SLARDUTINEN ZUM LESEN NER KERNDATEABIRLICTHEK
SUBRCUTINEN RDFCPN , LCFCPN ZUM ERCEFFNEN CER KERNCAT EABIRLIOTHEK

SLBRCUTINE NOCF

DIMENSION IDAT(2),IADCICO3) ,ISATZIIERC) NDATLIG60T {6, 1R(3),10W (3],
LARAMEG) s INAM{20 ), KOATL(EO0), MNAM{ 201, NUNAT 23, TWNACBROY , XNAM{ 20},
ZXJDAT(B880) ,JDAT(880) NNI4&), TRESTI2),DAT2(601,2{60},XdNA{ER0)
ECUIVALENCE (T(1)TRELD I (Z LN KDATLL I o LEWNACT) s XuNACL) Y,
LUJDAT(L) oXJDAT(L))

DATA [/°KEDAT, "BIRBL *p *IOTH® " PANST/RCC/ NTCLTP/G/
ERTRY NDFOPN (LON,;ICAT,IFD, ISPR)

JJd=1

ITAT(L)=1(4)

ICAT(21=114)
GLTIn S0

ERNTRY LDFOPN (LRN,IFC,%)}
JJ=2

2840
2850
2860
2870
2880
2890
2900
291¢
2920
2930
2940
2950
2G€C
2970
2980
2990
3000
301¢
3020
303¢C
3040
3050
3CeC
3070
icec
3090
3100
311i¢
3120
3130
3140

10
20

40
sC
60
70
ac
90
10C
i10
120
130
14C
150
160
70
180
is¢C
200
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50

z
4

[§.]

i1
32¢

14

15
16

12

17

NSZ=880

DEFINE FILF 1 (6000,880,UKB}
MNAM{1)}=0

NUNA{L }=0

[¢=1

READ (LBNFIS) (ISATZ(IT),II=1,NSZ)}
18=1S¢1

00 1 J=1.3

IFLISATZADb~1(J} 12,12

RRITE (NOUTP,4)

FORMAT (1HO/® #*#%ERROR NDF. 1 @ THE DD-CARD FOR LM T 1 COES NOT CHA

IRACTERIZE A VALIC KEDAK LIBRARY?®)
sigep

CCONT INUE

IFND=1SATZ{4}

1ADL{1I=1SATI(S)

TAC(2)=1SATI (8}

IAD(3)=TSATZ(11L}

K=4

TR{1I=1SATZ(6)

IR{21=1SATZ(9}

IR(3}=15ATZ(12}

Iwl{1)=1SATZ( T}

Iwl(2)=1SATZ{10)

Iw{3}=1SATZ{13}

CC 3 J=1.3

N=IR(J)

Twd=1wWl 4}

IF(IS~N~11546,5

READ (LBN*N} (ISATZ(II},iI=1,NS52)
I1S=N+}

TF(J=3)10s11,11
L=3

60 T0 326

L=4

TPP=TAD{ J) *L+TWI~1
IF{IMP-NSZI13, 14,15
A=}

GO TO 16

A=2

DC 12 L=IWJ,NSZ
TAC(KI=1SATZ{L}
K=K+l

CO TO (3417} ,N
IRP=TMP-NSI

Thl=1

REAT (LBN®IS) (ISATZITI)sII=1,NSZ}
1S=15+1

GC 70 8

CC318 L=1WJ,T¥P
TAC(KI=TSATZ(L}
K=Ke¢l

CENTINUE

RETURN

210
220
220
240
25¢C
260
70
280
290
3cc
310
32¢
330
240
250
360
37¢
380
350
4CC
410
42¢C
430
440
450
460
470
430
490
£0cC
510
540
52¢
540
s55Q
5€Q0
570
s8¢
590
6C0
61C
620
620
640
€50
€€C
670
680
690
7¢0
710
120
12¢
740
75¢

403

104

107

51

19
20

128
129

21

22

2010

SUBROUTINEN NDFLOC o LDFLOC » IDFLCC

ENTRY NDFLOC (KORTR AMNAFM,DATL, IDKC)
IFINSZ .NE.8B0) GO TO 1C04
1C=0

KC=0

CC 403 LS=1,2

IF (DATL(LS) .NEPFNAM{LS}} GC TO 104
CONT INUE

MCL=2

GCT0 107

¥CiL=1

J=ANAM{L } =2

DO 51 N=1,J

ZUN}=DAT 1IN}

t=1

LS=1

DO 18 N=1,4

IFIN-4}319, 218,20
PF{N-3120,218,218

MNAM(L }=KDATL1{N]

t=1e]

GOTO 18

TBEST{LS }=KDATLIN]

LE=LSe1

CONT INUE

KK=1

GOT0427

ERTRY LDFLOC {(KCATR AMAKN,INAM,DATZ)
IFINSZ.NE.B880) GO TC 1004

CO 127 t£S=1,2

IF (INAM{LS) cAE.MNAM{LS)} CO TO 128
CONTINUE

VEL=2

GCTO 123

MGL=1

J=ANAM (] }%2

DC 21 N=1,J

MAAM(N)= INAM (N}

KK=2

K=4

IWJ=0

DC 22 15=143,2

Wd=TWd+1

N=TAC{IWJ} %3

NC 23 M=],N

IF (MNAM{LS) NELTAD(K}) GO TO 23
IF (MNAM{LS#1).EC.TAC(K+1})) GC TO 26
K=K+3

WRITE (NOUTP,2000) (MNAM{M),M=1, 4)

FCRMAT(1HO/* *%*WARNING KDF, 1 2 TRE CATA FCR 89,284,949, 1X, %%,
1244, %% ARE NOT INCLUDED®/°® IN THE COAVERSICNTABLE OF THE KEDAK LIE

2RARY® )

760
770
780
15¢
800
gi0
82¢
830
840
850
860
g7cC
880
as¢
900
10
920
4930
940
950
960
970
580
990
1000
101¢C
1020
103¢C
1040
1050
106¢C
1070
1080
1¢c5¢€
1100
1110
t12c¢
1130
1140
1150
1160
117¢
1180
11%¢
120¢
1210
1220
123¢
1240
125¢C
1260
12710
1280
129¢
13¢¢C
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N
n O

131

130
122

€3
27
221

28

29

228

37
39

MAAM{1)=1

KCATR=0
[F{JI-1198,98,9¢
NURNALIWI J=TACIK+2)
K=ht 4

GC TO (227,228} 9MGL

ENTRY INDFLOC (KONTR NNAM,INAF,DATYZ2}
IF(NSZ.NE.880} GO TO 1C04
KK=3

TFOINAME T)-NUNAEL)1 130,121,120
¥MCL=2

COoT0 132

FCL=1

RUNATLI=INAMOL)
NUNA( 2= INAM{ 2}
IFINNAM{L)~2)27,27,52
J=NNAM{ 1}

CC 53 LS=3,
MAAMEZ2RL S—1) =TNAM{LS)

GO TN (227, 228)¢MGL

R=TAC{3) %4
Ind={IAD{1}+1AD(2Z} 1 %344

EC 2B LS=1,Ny4
IF{NUNA( L1} ~TAD{IWJ) )28,29,28
IWJ=1IHJ+4

KCATR=0

GC TO 24

NT=TAD(IWJ+1}

JR=IAD(IwJe2}

Ju=IADUIW Je3)

KE=JR

Kh=JW

IVY=0

TF(IS-KR-1130,31,30

READ (LAN'KRY (ISATZ(IT},IT=1,NSZ)
IS=KR+1

DC 32 LS=1,NT

IF(NUNA( 2)-1SATZ{KH}133,34,33
Kn=KwW¢7

IF(KW-NSZ}32,32,25

READ (LBNFTIS) (ISATZUII}, TI=1,NSZ)
18=1S+1

KW=KW-NS 7

CONT INUE

KCENTR=0

GC TG 24

Kh=KH+1

DO 36 LS=1l,:6

TFIKW-NS 237,37, 38

RFAD {(LBN*ISY (ISATZUII},11=1,NSZ}
I1S=1S+1

Kh=1

GO YO (39;40,40,40942,43),LS
NeR= IS AT Z(KW}

1310
1220
1320
1240
13¢0
1360
121¢
1380
1390
14CC
1410
1420
1430
1440
145¢C
1460
1470
1480
1490
1500
1510
152¢
1530
1540
185¢C
1560
187¢
1580
1590
1¢0¢C
1610
1620
1630
1640
1€65¢C
1660
1670
1680
1690
1700
1710
172¢
1730
1740
1750
1760
1770
178C
1790
1800
181¢
1820
183¢
1840
1850

40
&1

42

44

45

€2

CCTN 36

NARAMILS) =ISATZ(KR)
GOT0 36

NeP=ISAT Z{KW)

G0 1O 36
ICR=ISATZI{KW}

GC TO 36
ICW=ISATZ{KY)
Ku=KKs1

TF{KK~1) 46446447
NAAM (4 )=0

DC 80 Ls=1.:4
NNTLS)I=NNAMILS)
TF{NWNI3B84,384,49
NNK=NWP

NWR= [DR

ANek=I0k
IF{IS-NHR~1144:45,44
READ (LBN*NWR) (IWNA(II}, II=1,NSZ)
NhR=NWRe |

€C YO 62

‘0C 61 LS=1,NSZ

TWNA{LS)I=ISATZ(LS)
ArR=NWR¢L
DC 68 N=1,NNK

"NKC=N

Na=NWW

KpP=5

Jr=3

LC 54 LS=1.NuWN
TFITWNAUNWW)I-MNAM{KP})ISBy55,456
KCANTR=0

Ivy=1

IF(KK-2357, 59,856

INAMEKP) =TWNA(NWW}

COTN 6C

INAM{JC) =THNA(NWW )}

GC 70O 63

CATI(KP#+2)=XWNA(NWW}

GCI10 60

KONTR=1

KE=KPe2

Jo=Jdne1

NWH=NWW+ 1

IF(NWH-NSZ)54 54 04

READ (LBN*NWRI (IWNALII) I1=1,AS2)
AWR=NWR+1

Nhiw=1

CCAT INUE

GC TC T4

NEr=NW+N KN+ 3

IF (NWH-NSZ7)68,68,70

READ (LAN*NWR) {IWNB{IT),II=1,NS2}
AWR=NWR# 1

Mee=NWR-NSZ

1860
1870
1880
183¢
1900
1910
132¢
1930
1940
1950
13960
157¢
1980
196¢
2000
2310
202¢
2030
2040
20¢8¢
2060
2Q7¢
2080
2050
2100
2110
212¢
213¢C
2140
2150
2160
211¢
FA 14
2190
2200
2210
2220
2213¢
2240
22¢8¢
2260
221¢
228C
2290
2300
2310
232¢
2330
2340
238¢
2360
2370
2280
23990
2400
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€8 CONT INUE 2410 92 DAT2{LS)=XJDATIICH]} : 2960

KCATR=0 2420 LS=LSe} 2870
IF(KK.EQe 3} GO TC 580 2430 S2 ICw=IDW¢1 2980
WRITE {(NOUTP,2002) MNAMIS)  {MNAMITTI)  I1=]1,4) 2440 IFLIDW-NSZ) 90,90,94 2699
2002 FCRMAT{LHO/® *%3WARNING NDF. 2 @ THE FURTHER NAME *,Fl6,8,% IS GRE 2450 G4 READ(LBNYIDR) (JDAT(II),I[=1,NSZ} 20C0
IATER THAN THE GREATESYT FURTHER NAME ° /% TACLUCEL TN THE KEDAK LIBR 2460 ICR=IDR¢1 3010
2ARY FOR® 41X 284, 1%, 2A4) 2470 ICh=1 2CeC

GC 70 98 248C SC CONTINUE 3030

580 WRITE {(NOUTP,581) MNAMIS) (L INAM{ITD,11=1,2} 2490 IFCIVY)1003,1003,98 3040
581 FCRMAT{LHO/® **%WARNING ANOF. 2 ¢ THE FURTHFER NAME',E16,8," IS GREA 2SCC 10C3 KONTR=1} 2080
ITER THAN THE GREATEST FURTHER NAWME®/® INCLUDED Ih THE KECAK LIBRAR 2510 GC TO 93 3060

2Y FOR® ,21101} 2520 24 WRITEINNUTP, 97 INUNALL) JNUNAL2) ’ 3070
GO TO <8 2530 ST FORMAT{IHO/® ***WARNING NDF, 3 : THE CATA FQOR® 4219,° ARF NCT INCLU 3080
1004 WRITE (NOUTP,1005F 2540 I1CFC IN THE KECAK LIBRARY®) 3050
1005 FCRMATILHO/Y ®%xERRNR ACF, 2 2 AT FIPSY THE —-CFN - ROUTINE MUSTY B 285¢C IF{JJ~1)98,98,656 31C0
1E CALLED®} 2560 96 RETURN 1 3110
STCp 25170 S8 RETURN 21120

T4 NeP=IWNA (NWH] 2580 C 3130
CC 75 LS=1,2 2590 c 314C
Aeh=REKEe1 26CC C SUBRCUTINEN NDFNXTe LOFKRXT , ITOFAXY 315¢
IFINWW-NSZ)T6,76,78 2610 c 316C

78 REAC (LBN'NWR) (IWNA{II}, II=1,NSZ} 2620 EMTRY NDFNXT (KORTR,NNAM,DAT 1, ID,KC} 3170
NRR=NWRe 1 263C ic=¢ 3180
NWW= 1 2640 KC=0 3190

16 6C TO (81,82),L5S 2€50 Li=1 320¢C
€1 ICR=TWNA{NHWW) 2660 "6C TO 101 3210
CCTQ 75 2610 C 3720

82 IDW=1HWNA (NHK) 268¢C EMTRY LOFNXT {KONTR, NNAM, INAM; DAY Z} 3230
15 CCATINUE 265C LL=2 324C
NhwzNWW+ 1 2700 ¢CTaQ 101 3250

48 [F(NWN)384,384,383 2710 c ’ 32¢C
284 IF(IS~IDR-1)83,385,¢€3 272¢ ENTRY IDFNXT{KONTR,ANAKINAK DATZ) 3270
383 IF{NWR-~IDR-1}83,F4,83 2730 Le=3 328¢
3EE 0C 386 L=1,NSZ 2740 1C1 KPA=NPA+] 125C
386 JCAT(L)=ISATZI(L) 2750 IvyY=0 3300
ILR=IDR+1 27¢€cC TF{NPA~NWP}IL 02,102,193 3310

GC 7O 388 2770 1¢2 KONTR=( 1320

84 CC B85 L=1,NSZ 2780 IF (NWN)}387,387, 3489 3330
EE JDAT(LI=IWNAIL) 278¢ 36S AKC=NKO+1 3340
ICR=TDR+ 1 2800 TF{NKO-NNK 391, 351, 287 3350

GC TO 388 2810 387 RETURN 33¢0

82 READ (LBN'IDR} (JDATIIID, I1=1,NSZ} 2820 102 KCATR=1 337C
ITR=10R+1 2830 361 DO 304 LS=1,3 3380

388 NPA=1 2840 304 MRAP(LS)I=NN{LS} 336¢C
86 JC=NNAM{Z)ENNAM(3) 2850 IFILL~2) 105,124,106 340¢C
IF(KK~2) 87,88 ,88 28¢C 105 MAAMU4)=0 3410

BT LS=NNAMI 1}%2+1 2870 KCATUL (1) =MNAM(L) 342¢C
GC TO 89 2880 KOATL(2)=MNAM(2) 3430

gg LS=1 2890 KCATLI(3}=1BEST(L} 31440
89 £C 90 L= 1,40 29040 KOATL(4) =IBEST(2) 345¢C
GL TO (9192492} ¢KK 291¢C KCAT 1{S5)=MNAMI{3]) 3460

91 DATLILS)I=XJDATLIDN) 2920 KCATL{6) =MNAM{4 ) 470
CATL{LS+1}=0. 2820 DO 4C1 II=1,6 3480

L S=f 542 2940 401 DATIC(TIN=Z(I1) 3450

€0 70 93 2950 GC YO 125 35¢C
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11c
112
114

115

116

CC 126 LS=1.4
INABELS) =MNAK{LS)

GO 70 125

CC 327 LS=1,2
IRAMILS) =NUNA(LS)
IF(NWN 186, 86,390
IF({KONTR)L08,108,86
KP=NWN+3

Tvy=1

L=¢

£C 109 LS=1,KP
FFINRW-NSZ}110.1105111
READ (LBN'NWR) (IWNALII), EI=14NSZ)
AWM R=NWR+1

Aek=1 .
TF{LS-NWN) 112,112,113
IFILL-2) 014,115,116
L=L#2
KCATL(L)=IWNA(NWW)
KCATLI{L#1)=0
DATLILI=Z(L)
CATIIL+13=2(L+1)

GO TO 109
INAM{L )= THNA{NHW }
L=is+2

GO 70 109

L=15+2

ENAM L )= IWNA (NWW )
L=15~NkN

GG TO (119,118,117),L
KRF=THNA (NWW}

GOTO 109
ICR=TWNA {NWW }

GC1C 109

1CW=TMNA (NWW )
Ahh=NWW#+]1

GO TN 338

ERC

FURCTICN PHI(E)
PHI=1. /E

RETURN

ERC

SLEROUTINE DOPW({I,J}
RFAL¥8 [ 44

J=1

RETURN

EAD

3510
2520
3530
3540
355¢C
3560
357¢C
3580
3590
3600
3610
362C
3630
3640
36¢C
3660
361¢C
3680
3690
376C
3710
3r12¢
3730
374C
318¢
3760
3770
3780
379¢
3800
3gic
3820
3820
3840
3850
38¢0
3870
3880

ic
20
30
40

10
20
30
4C
50

laXaXs]

[aEsNeNeNal

90C1 FCRMAT(®

REAL FUNCTION DPHI*E(E)

REAL®B E

LCGICAL*4 ORIFUN

COMMON/CFSMEL/ ORIFUN

THE STATEMENT "ORIFUN=.TRUE.® MUST ONLY BE USEC FOR VTHE CRIGINAL
FUNCTION, BUY NCT FCR A FUNCTICN ULINKEL YC THE FROGRAM BY TrF
USER .

CRIFUN=, TRUE.

DP+I1=1.,0D40/E

RETURN

END

SUBRCUTINE FSPIE
FSPIE IS A SPECIAL ERROR-DETFCTING SUBRGUTINE ,WHICH IN CASE
OF AN ABNORMAL END DFTERMINS THE PSK AAND PRINTS THIS PSW +
A TRACE-BACK + THE REGISTER CCATENTS + THE SYSTEM COMPLETION

CODE .. FOR  FSPIE IS INSTALATION DEPENDENT ITS CODF IS ACT
CISTRIBUTFD HERE

RETURN

ENC

SLBROUTINE FGEM{NS,SIGONEsERG NEFsES,FoNTTEMF sPRAMR,NFST ,SUM,
1SUCy IREy IREPyERp Ly GJy GAT, GANyGAG,GAF ¢ ISTE, ISTEP ySTE,STE 1}
REAL%8 MATN,FEST IFFEST AN, MM,TIL

CTIFENSION ENGINE ) ESINEF ), FINEF )y TEMPINT) o SIGCINS) s IFESTE2CH,
1FEST(2CY,
2 NN{4}y IZAHL (40, SUMD{3), SUMINSy 7)o STE( S, ISTE Iy SLOINE$3)
3ER{IRE} LUIRE) yGJUIRE) 4CATC(IRE) y GANGIRF) ,GAGITRE) 4 GAF LIRE ),
4STEL(ISTE}

COFNCN MATN, ISTRUK, ISPASNCUTP,LZWF, IR(2),KL

EQUIVALENCE (FESTI11,IFEST(L})

®RITE (NOUTP,9000)

SCCC FCRMATILIHO/LIHC/® PROGRAMM KEANZIFFER 1%}

WRITF (NOUTP,9001)

IN VON AUFGELOESTEN RESONANZPARAMETERN' /}
CALL FSPIE

CALL DOPW (BHBEST ohR{LD)

CALL DOPW (BHISQTY fNNL2))

CALL 0OPW {(BHTISCT2 fNRE3 D)

CALL DNPW {BHRES sAN(4)}
CALL OCPW {8HMIGR v MM
IREP=0

IREF=0

ISTEP=0

PROGRAMM ZUR BFERECHRNURG VON RESONANISELESTARSCHIRMFAKTORE

10
240
30
40
€0
60
70
g0
0
100
tic

1c
20
30
4C
50
[21]
To
80

10
20
30
4Q
50
€q
70
80
S0
100
110
12¢
130
14C
L50
1€C
170
180
1s¢
200
21a
22¢C
230
24¢C
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12

11¢

118

112

200

113

%

€3

64

€5

ISTEF=0

CALL EXPPX (X XXX}

NEFE=NEF

IF(NEF.NE.L1}) COTC 411

NEFE=0

PI=3.14159

NE1=NE~1

12AHLLL ) =3

IFEST{ 1)=MATN

IFEST(2)=NN{1}

TFESTU3) =NN{ 2}

CALL NODFLOC( IDD, IZAKL sFEST,IDAT, ICCD}
TFLIODITEO,11R,110

A=FEST(4) ’
IFEST{3)=NNI3)

CALL NOFLOCUIDD,IZAHL,FEST,ICAT, ICCD}
TF(ICDIL1S,s111s115
RLA=FEST (4}

R=FEST{5])

SICP=4 & PT*R% %2
TFESTL3) =NN{ 4}

NR=]

CALL NDFLOCCIDD,IZAHL,FEST,ICAT, ICCD)
IF(IDD)ILL2s k01112
ER(NR)=FEST (4}
LINR)=IFEST{ S}
GJINRI=FESTI(T)
GAT(NR}=FEST(8)

GAN{NR }=FEST{ 9}
GAGENR)=FEST{LOD¢FEST{12)+FEST (L3}
GAF{NR})=FESTE11}

NR=KR+ |

IF{NR.LE.IRE) GO YO 20C
hf=]

IRFF=IREF¢1

CALL NOFNXTU{IDD,IZAHL,FEST, IDAT, ICOD}
IF(IDDY 12,113,112

NR=NR~-1

IFEIREF.EQ.0) GC TO 5
IREP={ JREF-1 J$TRE+NRe1L
RETURN

IF(NMR.EQ.—1} RAMR=AR

NP IN=NMR

DC 63 IF=1,NEL
TF(ENGUIE#LJ-ERINR]I}IS2,€3,64
CCATINUE

NLAST=NF 1

CCYN 66

NLAST=TE~-1

TFINLAST }65, 65,66

NFST=}

GoTa 3

NFST =NLAST ¢1
MAKNF=NE-TR{1}
TFINANF~NLASTISIC,510,2

250
260
270
280
290
30C
310
220
330
240
35¢
360
370
280
390
40¢
410
420
430
440
45¢C
460
470
480
430
500
510
£20
530
540
550
teC
570
S€EQ
590
600
é1cC
620
630
640
€50
€éeC
670
€ecC
690
100
Ti0
720
720
740
15C
760
110
180
790

c

510
502
503

8]
~
n

1¢é
17

201
18
1€

2c2

20C2

2011
1080

1coc
19
22

33

NEAD =NE-IR(2)
TFINEND-NLAST}E03,503,505
RLAST=NEND

NFST=0

NDC 60 TT=1,NT

T=TEMP(IT)

NRL=1

DN 10 IE=NANF,NLAST

CC 36 150=1,3
SLECLISDY= 0

CC 37 [SO=1,NS

0C 37 J41=1,7
SUM{IS0,d1)=.0

SUFE=,0

K=1

STE(L,K)=ENGLIE}

DC 15 INR=NRL,AR
TF(ENGUIF)-ERUINRII L6, 15,415

EFUENGUIF#L1}-FREINR}DIIB418,17
K=Kel

IFIK.LE.ISTE} GC 7TC 201

K=l

ISTREF=1STEF+ ]

STE( L, K}=ER{INR)

COAT INUE

K=K+1

IFIK.LE.ISTE} GO YO 2C2
K=]1

ISTEF=ISTEF+]

STE{L 4K} =ENGEIE4L)

KMAX=K

IF(ISTEF.EQ.0) GO TO 250

ISTEP=(] STEF-1}%ISTEsRe%(

RETURN

ARL=INR

K S=KMA X

EC 2002 K=1.,KS

STEL(K)=STE(] 4K}

DO 2011 K=1,KS

WFITE(NOUTP,1050) KeSTELK}

FORMAT(® K=" gT10¢°STELIK}=®3Flb.6)

CC 19 K=1.KMAX

CALL WIRGQUINRLSTE(L ) oSTE(2oK) sSTE(I K} oSTE(S KDy 4R, IRE, FR, GJs
LGANy GAT, GAF Lo CAG ToA R (RLA NMIN}
WEITE(NOUTP,1000) KHAX KoSTELL,K},STFE3, K}
FORMAT(® KMAX="¢I10y*K=®,[104°STEL="3E16.8,°STEI=® ,EL6.8)
STE{4 K} =STE(S,KI-STE{3,KI~STEL{2,K}

Ky p=HMAX+]

K X1 =KMAX-1

IF{KMX1) 33,346,323

IF(KFX.LE.ISTE) GO TQO 833

ISTEP=53

RETURN

CC 20 K=1,K4X1

K1=KMX-K

eQc
810
8z2a
630
B840
850
€écC
870
geqg
8499
500
910
220
530
340
950
SéC
370
380
590
1000
i01¢
100
1030
LC4&C
1050
10€¢0
1070
1080
1066
1100
1110
1120
1130
1140
1150
1160
117¢
1180
1190
1200
1210
1220
1230
1240
1250
12¢¢
127¢
1280
1290
13ce
1310
1320
1230
1340
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20C1
2000

[e5
W

c
1eoc7

C
10ce

45
1001
1021
1010

1€22

24

223

25 SUNIISO»JLI=(STE(JL, 1) *FL/SIGL4STE(IL,2)%F2/SIGZI*DST#*,5+SUM{IS0,J

CC 20 J1=1,5

STE(JLKL1+1) =STE{JL K1)

[ABF=0

N0 2000 K=1,KS

TFESTE(L,1).EQ.STEL(K}} TABF=1

IF{STE(1,3).EQ.STEL(K}} GO YC 2001

GO TN 2000

IF(IABF.EQ.1} ISI=0

CONT INUE

K¥AX =KMAX +]

STE{Ls2) ={STE(1,3)#STE{LeL1)) /2,

CALL WIRQUINRL,STE(132)sSTE( 2,2 sSTEL3,2},STE(S,2) sNR,IREER,GJ,
1GAR,
1GAT s GAFs Ly GAG, ToAsR,RLASNMINY

WRITEINOUTP,1007) STE{1:2),STE(3,:2]

FORMAT {* ERGEBNIS VON WIRQU:STE(1,2)3=°,E14.6,°STE(3,2})=7,F14.6})
STEE4,21=STE(542)-STE({3,2}-STE{2,2)
DST=STE( 142} -STE(L,1)

WRITE(NOUTP, 1006) STELL 1)} sSTEL1:2),STE{1:2),1¢1

FORMAT (* STE(L,1)1=*¢E168,°STF{is2)="3F16.8, °STE(1,3)=",E16.8,
1°1ST1=2,15)

CALL STOSS{STELLs1)sSTE(Ly2)eSTE{Ls3),FLoF2,F34REFES,F)
NC 21 Ji=2,4

FLCI=(3 . *STE(J Ly LIRFLeSTE(JL3}%F2)8NSTH, 25
FLC2=(STE(JL ¢ L) *FL&STE(JL,2V#F2} #0ST #,.5

IF{FLC 1145, 21545

AFL=ABS{(FLC1-FLC2}/AMINL{FLCL,FLC2} ]}

WRITE(NOUTP,1001) J1,FLCL,FLC2,AFL

FORMAT{* J1=%,110, *FLC1=%,E16.8y *FLC2=%,F16.8; *AFL=",E16.8)
IF(AFL-PR ) 1321,1021,1022

IFCISINE.L) GO TO 1010

GC TQ 21

ISI=1

GC TQ 22

1S1=0

GC To 22

CCRTINUE

LC 24 J1=1,3

SLMOGJL)=(STE(JL#1, L)*F14STE(J1+1,2)#F2)#CST#,.545UMOLIL]
SUME=SUME+{F 1+F 2} %D ST*,5

WRITE{NOUTP,1002) SUMO(2},SUME

D3 25 1SO=1,NS

SICL=STE(5,1)¢SIGO{ IS0}

SIG2=STE(5,2) +SIGOLISCY

S1G3=S1G1%SIG1

SIG4=SIG2%51G2
SUMETSO,5)=(FL/SIGA+F2/SIG4I ¥OSTR 56 SUN{ TSC,451}
SUM{TISO,1)=(F1/SIGL+F2/STG2)#DST#,5+¢SUM[ I1S0,1}

DC 325 J1=6,7

SUM{TSN, J1=(STE(JL-2¢1}#F1/SIG3+STELJI-2,2)%FZ/SIC4)*NST%,.5
I+ SLM{ISO,J1) ’

£0 25 31=2,4

11
CC 27 J1=2,4

1350
1360
1270
1380
13s¢
140C
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
152¢
1530
154C
1550
156¢C
1570
1580
1£S0
1600
1€1C
1620
1630
1€40
1650
16¢€0
1670
1¢8C
1690
17¢0
1710
i720
1730
1740
17EC
1760
1770
176¢
1790
18C0
1810
182¢
183¢C
1840
i8cQ
1860
187C
1880
1890

46

27

29

1002

330

30 SUMCISO,J1)=SUM{ISOJL}¢(STELJ1, 2} #F 2/SIGL+STELJLo3}%F3/SIG2)%DST*

28
22

34

935

38

957 FORMAT (1HO 18X, BHMATERI AL 3X s LOMTEMPERATUR ¢2X ¢ EHGRUPPE yTX  THGRENZE
1d)

358

950 FORMATULHO 21X, THSICMA Cy9X,s THSIGMA N, OX, THSIGHA FySX, IHRIGMANL,

FLCI={STE(JL 41 ) %FL43 . % STE(JL +3}%FII*0ST%,25
FLCZ2=(STE{J1, 2)#F24STE(J]1,212E3pADSTH, &
IF(FLCL) 46,427,446

AFL=ABSU{FLCI-FLC2) /AMINL{FLCLI,FLC2}}
WRITE(NOUTP,1001) J1yFLCLoFLC2,AFL

IF(AFL-PR 127,27,28

CONT INUE

DC 29 Jl=1,3
SUMO{IL)=ISTE(JL+1, 2)%F2+STEC L1+ 1, 3)%F3)2DSTR, SeSUMTLILY
SUME=SUME+(F2+F3 }#D5T%,.5

WRITE(NOUTP, 1002) SUMO(Z2) sSUKE

FCRMAT (* SUMO(2)=?yE16.8y "SUME=*,E16.81

DC 30 150=1,AS

STC1=STE{(5,2)4SIGO{ 150}
SICZ=STE(5,314SIGI{ISC)

SIG3=SIG1*SIG1]

SIG4=SIG2*S1G2

SUMEISN,5) =SUMITS0,51+(F2/S1G3¢F3/S1G41*DST*,5
SUM{ISO, L)=SUM{ IS0, 1}+(F2/SIGL+F3/51C2)%,5*DST
DC 330 J1=6,7

SUMIUTISO, JL)=SUMI IS0y JI)+{STE(JL~2,2)%F2/SIG34STE(IL-243)%F3/

1SIG4)*DST*,.5
NO 30 Jl=2,4

1.5

TO 31 K=3,KMAX

CC 31 J1=1,5
STE(JLK~2}=STEL JL,K)

KV AX=KMAX~2

GCT0 22

B0 32 JI=1,5
STE(J1,11=STE(JL,2)

GCTO 35

IF{IT.EQ.1 ANCoIE.EQaNANF)
GO TO 934

INCEX=0

WRITE (LIWF) INDEX, MM
INCEX=5H
WRITE(L7WF}INDEX s MATA

DO 38 [S0=1,3
SUNMC(ISOI=SUMC(ISO)/SUME
IRDE X=5 ’
SETL=SUMO( L} ¢SUMNI( 2} ¢SUMD( 3)

WRITE(LZWF) INDEX ,SUMCL2) ,SURC{3},SUMCLL},SUMOE2),5GT1
INDEX=6

WRITE{NQUTP,95T)

GO YC 935

sTEFPLIT) o [E, ENGLIE), ERCEJERL)

Tv=NE-TE

WRITE(NOUTP, 958 )MATN e TEMPLIT )y IVeENG{IED ,EACITF+1)
FORMATILH 418X A8,Fl1.246Xs 12,10 42E12.4/1X)
WRITE{NOUTP, 350}

19X, THSIGHMATL)
WRITE (NOUTP 351 ) SUMOUZ2), SUMOE3), SUMOT1Y,SUMO(2),56T1

180¢
1910
1%2¢
1930
1940
1350
1960
1970
1980
1960Q
2000
2C10
2¢cac
2030
204
2350
20¢€0
2070
2080
209¢
2100
2110
2120
2130
214C
2150
21EC
2170
2180
215¢C
2200
2210
2220
222¢
2240
22¢0
2260
2270
228¢C
2290
23¢¢C
2310
2320
233¢
2340
230
2360
237C
2380
23380
240C
2410
2420
2430
2440
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951

982

421

420
4¢

is

953
i0
€0
2

111

8 ]

~N o

FCRMATEIH ,15Xy5E16.8)

WRITE{NOUTP,952)

FCRMAT(LHO o6 X o THSIGHA O, 11X ¢ 2HFG oL 4X o2 HF Ny 14X, 2FFF, 16X, 3FFNT,
E12X, 3HFT 1/ 11X}

CC 39 150=1,NS

DO 40 J1=2+4

TF{SUMN{JI1-1}31420,421, 420

SLM{ISO, JL) =la

GOTO 40

SUFCISO, JL)=SUM{ISO, JL I/ ESUMEISO, L3#SUMOLUL-1))

CONTINUE

SUM( ISO,6 I=SUM(ISTe6)/{SUMTISO,5)%SUMO(3) ]

SUF{EISO, T =SUP(ISC.T)/ISUR{TSO,S)R(SUMCIL)eSUMC{ZI+SUNMCI3}Y)
WRITE (NOUTP:9531SIGO(ISO)SUMITSU.3) 4SUMITISO,4)SUMITISC,2)
1+ SUPLESO6 ), SUMLISO,TH

WRITE{LZWF) INDEX,SIGQ{ISO) ,SUK{ISC,3) SUFIISC,&),SUMIISC,;2)}
1oSUMISO:6):SUMLISO. T

FCREAT(6ELG6. 8)

CCNT INUE

COCARTINUE

CONTINUE

KL=KL ¢1

RETURN

END

SLBROUTINE WIRQ (INR,E,SF,SG,ST,IRE,
1 ER¢GJyGANyGAT o GAF yLoGAGs ToA R ,RLAY}
REAL®8 MAT

CIMENSION ERUIREJ¢GICIRE) yGANIIRE) yGAT(TRED yGAF(IRE}4LI{IRE},GAG(IR
1€}

COMMON MAT,ISTRUK,I SPA,NOUTP

Pi=3.14159

XKC=8.6165E~5

ERI=ER(INR)

EL A=RLA/SQRT (F)

PHIO=R/ELA

IF(ERT.LE-OQc) GN=GAN{INR}*SORT{FI&({PHIO®PHIO) x5 (INR]
IF(ERIGT 40} GN=GAN{INRIZSQRT(E/ERI}I*(E/ERTJ#AL{INR])
GT=GN+GAG{ INR)#GAF( INR}

SOC=6 . %P TRELAS#Z2GJ { INRJ®GN/GY

X=g, ®{E-ER{ENR}) /GT

7=

TE{IT)&450%

PSI=1e /0 Lo 20k X}

CHI=X*PS |

GCI0 b

DELTA=SQRT{ 4. #XKOXT*E /A

TETA={DELTA/GT }J*%%2

CALL PSTXI{X,TETA,PSI,CHI}

IFLLCINR -1y 152

$6=. 0

SF=.0

2450
2460
2470
2480
2490
2500
2510
2%20
2530
2540
2550
2560
2570
2580
259¢
2600
2€10
262G
2630
2640
2650
2660
267C
2680

10
20
ac
40
50
60
70
80
90
10¢
iie
120
130
140
150
1é¢
i70
180
i90
200
21¢
220
230
240
250
26C
210

10
370

3

Ny b=

[

$1=.0

GO0 3

SC=SCC*GAG(INR)*PSI/GT

SF=SOCRGAF(INR}®PST/GT

PEIL=PHIO-ATAN(PHIO*FLOAT{L{ INR} })

PHIZ =2 % PHIL

ST=SOCH{PST.COSIPHI 2} ¢CHI®RSINIPHIZ])

SICP=4 *PTHEL AKX 4AFLCAT (2% [ INR )41 IASIN(PHIL b%4;

IF{STeSIGPY 10,10,3

WRITEINOUTP, 900} ER{ INR }4EyST,SIGP

FORMATUIHD o7 THRX*WARNIAG 1.0l ¢ THE CCNTRIBUT IOM OF THE RESONANCE
IWITH THE RESONANCE ENERGY,E13.6,3H FV/IH 18X, 12HAT THE EMERGY,E14
2.€6413H {5 NEGATIVE,yE14.6:22F BARNS, ANC ITS ABSCLUT/1IH ,18X,46HVAL
3UE LARGFR THAN THE POTENTIAL CRNSS SECTICAFl4.8,7H BARNS.)

RETURN

EAC

SLBROUTINE WIRQU (NR1yEsSTFGySTIGG,SIGT,NR, IRE,

1 EReGJCANy CAT 4GAF L ,GAG,
1TsBsRyRLAYNMIN]

REAL%E MAT

LIFPENSTION ERUIRE} GJUIREI s GARTIREY GAT{IRF}, GAF{IREI,LLIRE},GAGLIR
1€}

COMPCN MAT ISTRUK,ISPA,NQUTP

PI=3.14159

ELA=RLA/SQRT(E}

PHIO=R/ELA

PHIL=PHIO-ATANIPHIO!}

SICP=4 #¥PT*ELA#$24(SIN(PHIO}#%2+ 3 ASIN(PHI 1} %% 7}
ARZ2=NRi+ 1

CC 1 I=1,NR1

MR3=RR2-1[

TF{E-FR(NR3})}1,2,2

CCAT INUE

SIFG=0.

SICC=.0

SICT=SIGP

TA=NR3-NMIN

1F{IA}3:3,4

fe=1

TE=NR 34NMIN

[FLIE-NRI}S5 646

TE=NR

CC 7 INR=IA,IE

CALL WIRGIINR,E,SFySGoSTHIRE,
1 ER3GIeGANGAT sGAF qLGAGsTsAsRyRLAY}
SIFG=STFG4SF

SIEG=SIGG+SG

SICT=SIGT4+ST

7 CONTINUS

TFISIGT)I10,10,11

10 WRYTE(NOUTP,900) SIGT,E

é8C
290
19
31
320
22¢0
340
35Q
360
370
8¢
390
400
410
420
43¢

10
20
20
4C
50
60
70
8¢
90
100
110
120
120
140
15¢
160
170
180
190
£0¢
210
220
22¢
240
250
260
270
280
290
20c
310
320
330
340
350
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[aNaNeleNeNal

11
Q200

12

13

w @

CONT INUE

B GATIVE
FCOMAT (1 HD,* ®%®W ARNING 1,02 ¢ THE TOTAL CROSS SECTION IS NE v
194E14, 69 ¢ éAFNS. AT THE ENFRGY®/19K,Fl4.8,° EV, THE TOTAL CROSS SE

2CTION HAS BEEN SET FQUAL TO o1 BARN'}
SING =816 T-SIGG-SIFG
IF(SING-0.1112413;13
SING=0o01
SIGT=SING+SIGG+SIFG
RETURN
FND

SUBROUTINE STOSS(EL,E2,E3,FL4F2yF3,NFE ,ES,F}
CIFENSION F(NFE ), ESINFE }
NEFE=NFE

FFINFE.EQ.1} NEFE=C
IFINEFE}L1,2,1

F1=PHI(E]}

F2=PHI{F2)

F2=PHI(E 3)

€C70 3

E=E1l

INC=1

0C 4 I=1,NEFE
TF{E-ES{ 1) 15,5,4

CCANTINUE

I=NEFF
FE=F{I)=(ESCII-EX*UFOT)-FIT-1} M {ESTTI-ES{I-1))
GOTO{6,7,48),IND

Fl=FF

IMD=2

E=E2

GCTO 9

Fz=FF

INC=3

E=E3

GCT0 9

F2=FF

RETURN

END

SUBROUTINE PSTXT(XyToU,V)

GEMAU EINMAL IST IN EINEM PRCGRAMM, [AS PSIXI BUFRUFT,
VOR NIESEM AUFRUF DAS STATEMENT

CALL EXPPX{XyXyXyX)

360
370
380
390
40C
410
420
430
440
450

10
20
30
40
50
60
70
3¢
90
100
ito
120
130
140
150
160
170
180
19¢
200
214
220
230
24C
250
260
2170
280

10
20
El
40
¢
€0
70

a0

1%

W SETZEN

CIMENSINN D{8),C (3}

XX =X*%X

BB=1.,+XX

U=FJRP/RR

V=x%U

DO 1 N=1,8

AA=4 %« T«C{N)

CC=2.*HNRP DN}
BLFHA=L.—-XX+AN
OIV=1./(ALPHA®ALPHA+4,. % XX}
U=U+CCH{B3+AA)SLIV
V=v+CCkXXx{BB-AA}%0DT YV
IF{T.LE.BIGDTO 2
RT=SQRYT( T}

ETA=PI/{H*RT})
EXEN=(XX-1.}/ (4-%T)+ETA
IF(EXPO.GT.25.)1G0T0 2
XI=X/{2.4%T}

ZETA=X*ETA

ACOS=COS{XI)

BSIN=S IN(X1}
CCCS=EXP{~ETA)~COS(7ETA}
CSIN=SIN{IETA}
BCT=1./(CCNS*CCOS+DSINRISINYG
REAL=BOT*(ACOS*CCOS-BSINENDSIN}
"APAG=BOT #(BS IN®CCOS +ACCS*0S IN}
EXIT=RTPI*EXP{-EXPO)} /RT
U=U+EXIT *REAL
V=V-EXIT*AMAG

RETURN

EATRY EXPPX

P1=3,141593
RYPI=SQRT(PI}

HzCo 7

FORP=H/R TPI
B=F*H/ (4 4P [*P T}

0C 3 N=1,8

ERR=N*N

C(N) =ENN*H*H
DIN)=EXP{~CIN))

RETURN

EAC

SUBRCUTINE £I7 (E,NS,EIG,EIC,EZF ¢DRSC,CRFS,

1RCHy XLy XAy GGy NEY s EY 4 GF )
REAL®8 MaAT

DIMENSION CHT(2S,4) o XNYN{LO) oFXNYN{LOY GNILIO) o XL{LO},GG(10}

LTeEY(199) ,6F{10,199),X{2),Y(2)
COMMON MAT, ISTRUK,I SPA,NOUTP
GMN=GAMNIE NSsGAyRQUXL¢XA)

CHIoXNYN; FXNYN, GN,y

80

SC
100
110
120
130
140
150
160
170
18¢
190
200
21¢C
220
23¢
240
25C
26C
27¢
28¢C
290
ice
310
320

EE]
150
150
36C
370
i8¢
199
400
410
420
42¢
440
450
460
470
480
490
500
£1¢

1C
20

40
&C
60
ic
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4
100

8

i

5

[}

Lo

ENF=GAFMI{E NS NEY,EYLGF)

GNC=GA¥G{E,NS+GG}

NY=XNYN{NS}

NFY=FXNYN{NS}

[F{NY.GT 4. ORKFY.GT. 4} GO TC 4

Go 70 8

WRITE{NNUTP 100} NY,NFY,EsNS

FOCRMAT(/® %%*CRROR 2,01 : THE HWIGHEST NUMBER CFf EXIT CHANNELS IN N
1EUTROM ELASTIC SCATTER ING,NUENOR IN FISSICN,NUEF,THAY CAN BE TRES
2TYEC, IS 4%/° *kNUEN=® ;14 ¢*NUEF=%,14,?8T ENERGY®,£12.5,°FVv IN SFRIE
25,14

£C 1 I=1,2

X1} =0

Yiii=.0 .
IF (ISPA.EQ.0.OR.GNF
NN=25

NF=25

XFh=€25.

CC 2 I=1,NN

CC 2 J=1 4NF
XI=(UGNNSCHIL Ty NY D) %%2) F(GNNRCHI{ T 4NY} $GNCEGNFACHI { J,NFY )}
YI=GNNH|C HI{ o NYI/(GANECHI(T s MY e GRGEGRFECHTI(U,RFY) )
XE1)=X{1iex1

YR =Y(1l}¢VYl

X{21=X{2 J+ X1 #CNF*CHI{ J,NFY)

Y{2i=Y(2 1+ YLEGNFXCHI(JoMFY )

EZG=X(1}/{Y{ 1)*GNN}

EIC=1.42 c/XANYNINS)

EZF=X{2) /UY{ 2} *GNN)

CRSG=Y (1 1 %GNG/ { GNN#XFN}

DRFS=Y{2) 7/ (GANREXFN}

G0 Y0 10

Ah=25

XFN=25,

DC 3 I=1,NN

X1=({GNNRCHT (T NY) ) *%2} /{GNN*CHT (T ,NY ) +GNC)
YI=GNN*CHI (T NY}/IGNN®CEI( T,NY}#GNG}

XL =X(1)eX1

Yill=viljevl

EZG=X(L}/(Y{1I%GNN)

EIC=1.42. /XNYNERS)

E1F=.0

DRSG=Y{l )%GNG/ {GMNEXFN)

CRFS=.0

COAT INUE

RE YURN

END

T .1.E-30) GC TO &

80

icc
110
120
130
140
150
160
170
180
160
2¢¢C
210
22¢
220
240
254
260
210
280
290
3co
310
320
32¢
340
35¢Q
360
370
28C
390
4C0
410
420
43¢
440
45C
460
47C
48C
490
500
510
820
52¢
540

b=

FUNCTION OMIT(E,NSsDN,EBI)

CIFMENSTION NN(10)

DMIT=DN(NS}*{ (ERI*E } /EBT)#%2%FXP(~SQRT{BY . T2E~61*({SQRT{ERT+E}~
1SCRTHLEBI}))

RE TURN

END

FUNCTION DELTACE (TohS,DEL}
CELTA=SQRT {NEL*T*E}

RE TURN

ENEC

FUNCTION EPSI{E,T,NSsDN,FBI,DEL}

CIMERSION EP{21),EPP(2L)e X1 {20, FNL{2),DNC10}

DATA EP/0oslo 3165020025530 53055%0 15057030005 140920053009%0as
X50c¢60:970.980e+900,100./:FPP/2,50651.7241,1.27(5,1.C661,
¥068240,6291+0.4845,0,3758,0.23261,0.10002,0.03577,0.012276,
X0,003647¢8.523E—492.8B17E~4¢1. 2683E~6,5,ST9E~53,694F~5,2,5643F~5,
K1.86T9E-5,8,.733E-6/

X=DMIT(E {NSoDN,EBT) /DELTA{E, TyNS,DEL}

£0 1 I=2,21

IFIX-EP (1)) 4,4,1

CONT INUF

CC 5 K=142

Ti=14¢K~2

XL(K)=EP (11}

FXI{K)=EPP{I 1}

FPSI=POL {X; X1p FX1}/X

RETURN

END

FLACTION GAMNCE ¢NSsGN,RQU XL 3XAD

CIMENSTON GN (101, XL (10}

GAMN=GNINS )ESGRT (E}#(E*RQU+ (Lo ~XL {NS I} *XAI/EERRCUSXA]
RETURN

ENC

FUNCTION GAMGU(EsNS,GG)
CIMENSION GGILO}
CAMG=GGINS)

RETURN

END

10
20
30
40
50
60

10
2¢
3¢
40

10
20
30
40
¢
60
70
8¢
30
icc
110
12¢
130
140
1¢C
160
170
i80

1c
20
ag
40
50

ic
20
30
40
£C
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FUNCTION GAFMUE,NS,NEY,FEY,GF)
REAL*8 MAT

DIPENSION EY(199},GF{10,199:X1(2),FX1LI(2}
COMMON M AT, ISTRUK, ISPA
IF(ISPA 124243

CALL SUCH (E 4NSUGNEY,EY)

CC 1 J=1,2

RSL1=NSU+J

X1{JI=FY (NSUL)}

FXL{JI=GF{NS ,NSUL)
GAFM=POL(E X1 ,FX1}

GC TC 4

GAFM=0,

RETURN

ENC

FUMCTION POL{X XL,FXL}

CIMENSION X1{2), FX1(2}

TROXL(2Y-X1 (1) )142,1

POL=FX1{ 1)

GC T0Q 3

PCL=FXLOL) ¢ (FXLE2I—FXLALDI* X=X AL D} /7EXL{2-X1 1))
RETURN

ERC

SUBROUTINE SUCH (EoASUsNEY,EY}
DI®ENSION EY(195)

€O 14 K=2,NEY
IF(EY(KI-E)E4,13,13

CONTINUE

NSU=K~-2

RE TURN

END

FUNCTION SIGC(E NS, XA,GI,ON,EBT,GNyRQU, XL}

DIFMENSION GI{10) ON{LD},GN{LN},XL(10}

SIGC=19, 7T3921*XA%GT (NS} *GAMN{E JNSsGNyRQU o XL ¢XA}/ (EXDMIT(E4NSy DN,
1E61))

RFTURN

ENC

10
290
3C
40
50
60
10
a¢
30
ico
110
120
12¢
140
150

10
20
30
40
50
eC
70
EC

10
2¢
30
40
50
€0
7C
80

10
zC
30
4Q
50
60

4SE(3+54MI) ySM(3,5,MI},
S, EF{3}

FUNCTION PHASE(E,NSy XA,RQU, XL}
DIFENSION XL(10)

B=SQRT (RQU*E /XA }
PHASE=COS{2.%(B~XL{NSI*ATANI(R} )}
RETURN

ENC

SUBROUTINE FSTAT (MI,SIGO:JsENGNFE,REFE,EFE, T, TEMP, SE, SH,

1XEUGZ)

REALXB X,IX,MAT AN

1, MM

CIFENSION ENG(JI),EFEINFE),REFE(NFE ), TEMP{MT), SIGO(MI) ,NADAT(2),

2EY(L99 s NN{G) s NAMEL4) ¢ XU20) ,IX{20) CHI(25,4),CFE(L0,199},
3

GNULObs XL ULO}-ONLLICYeGICI0O), XNYNELOY 4FXNYNE 10} 4GGEL10Y,
E(3) ¢ XFUGZIS, ¥ I1,XSUGLIB),SUL5])

COMPON MAT, ISTRUK,ISPAGRDUTP,LEZ NANF, NENC,KL
EQUIVALENCE (Xx{1).Ix{1}}
CATA CHI/B4383E-4y5.8607E-391.595€€BF~-2,3.1223G¢E~2,5.182214E~2,

XT.196678E~2y001110434,0.14875186:0019382632,0,246201450.3066044,
X0,27595912,0.,45541448,005464%511,Co€5057026,0, 1714519,0.9114C51,
X1oG075423 y1.2703559,10506524441.8006327,2.1822634,2,7109872,
X3,5798648,5.9721596+2,0273F- 2,6, 1655225E~2,40,1054415,0.15091425,
X0.198549:0.2485715,C301227,0.35680875,0.41567C175,0.47820725,
XC.544925,0,61641525,0.693415,0.77684375,0.86787€,0.968046,
X1.0793867,1.2047147,1.2480617,1.5155C82,1.7168¢€4,1.5695355,
%X2.309333,2,832582,4.2188757,5.9001333€~2;0.1333242,0.19497146,
X0.25164550.3074142,0.3626212650.4181491,0,4746C72,0.53251576,
XC.5965109,0.65162876+0.7165988,3.78492293,0.86624212,0.94071066,
X1.0257787,1.11888591,2221356,10338518641.4725188,1.6312598,
X1.827145242.0844432+2.4887964,3,4971654,0.1C176C25,C,196785,

%Ce 26520225900 32682625,0.3842565,0.4396T925,0.45512475,0,545537,
X0.605346590.659715¢ 0717307+ Cc TTEFE,Co B3923C4T54C.9C493675,
X0.G746T7075,1.049486+1.1306795,1.2199627,1.2197€%,1.4337535,
X1.56757991.73106725 105425085,2.280606543.,C€89838/

WRITE {NOUTP,9000}

9CCC FCRMAT(LHO/1IHC/* PRCGRAKM KEANZIFFER 2°%}

WRITE {NOUTP,9001)

9001 FORMAT (* PRNGRAMM ZUR BERECHNUNG VYCN RESCNANZSELESTABSCHIRMFAKTNRE
1M VOMN STATISTISCHEN RESCNANZPARAMETERNT/}

1YDIM=199
IvycimML =0
I5S=15PA
NLS=0

NLEL =0
NEFE=NFE
IF(NFE.FQ.1}
[2516=0
ITF{SIGO{MI}.GE.1.F6) GO TO 260
PI=MI+1

SICO(MI)I=1.E6

1816=1

NEFE=C

10
20
30
40
50
60

i0

2c

20

40

€0

60

70

8¢C

30
i0oc¢
110
120
13C
140
18¢C
180
170
180
190
2¢0
210
22¢
230
240
25¢
260
210
280
290
300

31c

320
3zc
340
258G
360
370
280
390
400
41¢C
420
43¢
440
45C
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260 CALL DOPW (BHFSTAT s MM}
CALL DOPW {BHBEST s NNLL}Y
CALL DOPW (BHISOTL o NNE2) )
CALL DOPW {8HISOT2 sNNE3D Y
CALL DOPwW (BHST ehhie} ]
CALL DOPW {BHSTGF sNNES)D
=0
WRITE (LIZIT MM
NCR=J~NANF
NEA=J+1~NEND
Ix{1i=MAT

IX{2)=NNE1}
[X{31=NNE2)
NAME(L)=3
CALL NDFLOC {(KONTRyNAME X yNUCAT, IS )
IF{KONTR }51,51,62
51 WRITE(NOQUTP, 1531KONTR
153 FOCRMAT(LIHO,3X, THKONTR
GC TO 1000
62 CEL=344.489/X{4}
SPIN=DAB S{X{&6})
IXi3)=NN{3}
CALL NOFLOC{KONTR¢NAME Xy NUDATLIS)
TF(KONTR 351451463
63 RA=X{4)®X(4)
RQU=X[ 51 #X( 5}
EEI=X{6]}
IX{3)=NN(4}
1T=1
CALL NDOFLOCIKCNTR NABE X NUDAT,IS5)
TF{KONTRIS1, 51,28
28 TFIX{4) =5.E~S.LE.l.)
WRITE (NOUTP,9004])
3004 FCRMAT{//°® %%3WARNING 2.07 =
1o 1 {L=ANGULAR FOMENTUM)
NLS=NLS+1
ALST=NLS
I7=17-1
GC TC 3005
3000 XL{ITI=IX{4}
GC{ITI=X(6}%].E3
DNOETI=X{T)*]1.E2
GAUITI=X(B}*1.E3
GIMITI=(2.%X(5)¢1,) /{4 *5PIN22.}
FXNYN{IT I=IX{10)%1.0001
XRYNCTT) =IX(11)%1.0001
3005 CALL NDFNXT(KONTR,NAME , XyNUDAT,I S}
IF{KCNTREZIN06,3006,66
€6 TT=1T+1
GC 10 238
300& WRITE{NOUTP,SCC5) 1T
9005 FCRMAT{® NUMBER OF SERIES,TAKEN INTO ACCOUNT IS
4C4 NAME(L D=3
IXt1)=MA Y
X 42 I=NN(1}

=131}

GO TC 3300

CONTRIBUTINNS,THAT CORRESPORD TO L.GT
ARE NEGLECTEC®?Y

I7T=%,16}

460
470
480
490
19
510
520
530
540
€50
560
570
580
590
€00
610
620
620
640
650
660
670
680
690
700
T10
720
730
740
15¢
760
17¢
780
190
g00
810
€20
4130
84C
850
860
87¢
€80
890
300
S1C
320
930
340
950
360
970
580
990
10ce

IXE31=NN(5)

1vy=1

Ki=1

CALL NDFLOCEKNNTR,NAME ¢ X NUDAT (15}
TFIKONTRIL28,128,74

128 1SPALl=C
IF{ISPA.NE.ISPAL) GO TO 132
GC 10 201
122 I1spa=1ISPaAl
C WRITEINOQUTP,9306} MAT,ISPA
C90C6 FORMAYI{/* FOR MATERIAL °,A8,° THE CATA TYPE STCF IS NOT AVAILABLE
C 1CAh THE NUCLEAR DATA LIBRARYLISPA 1% SET .04, TARTERMNALLY?®}
GC TO 201
T4 1SPAL=1
IFLISPA.NE.TSPALY GC TC 129
GO 10 131
129 ISFA=ISPAL
c WRITE{NOUTP,9007) MAT,ISPA
CI007 FORMAT{/°® FOR MATERIAL ?.A8,°THE DATA TYPE STGF IS AVAILABLE ON TH
C 1F MUCLEAR DATA LIBRARY.ISPA IS SET¥,14,°% INTERNALLY®)
131 IF(X{4}.LT.ENGIRCReL)) GO TO 75
WRITE{NOUTP  SOC2IENGE{NGR) ,ENGINGR®1}
9002 FCRMAT(1HO,3TH**4ERROR 2.02 : THE ENFRGY GROUP FROM,E16,8,6H EV TC

75

12

78

€1

7

92

79

76

19E16.8422H EV IS NOT POSSIBLE IN/IGX46THTHIS MCCULE,BECAUSE NG ST8
2TISTICAL INFORMATION IS AVAILABLE IN THIS/ 19X, 2 IHENERGYRANGE ON KE
2CAK. D

NCR=NGR+1

IF{NGR-NEN) 131,1000,1000

IF{X{4).LE.ENG(NGR}} GO TO 16
IF ((IY#1}.LE.IYDIM) GC TO 72
IYDIH1=1]

€C 7C 78

EY{TY}=ENGINGR}

GFIKI, IY)=X({8)%1.E3
EY(IYel ) =X{4&)
CF{KIsIYeL)=XIB8F%].F3
KI=KI¢l

IF(KIoGTaITo ANDaNLS.FQ.0}
IF{KI.GT.IT} GC TC Al
CALL NDENXTIKONTR NAME , X,NUDAT,1 S}
TFIKONTRI2DL 42015131

CALL NDFNXT{KONTR NAME ;X ,NUDAT,LS)
IFIKONTR) 201,201, 77

AL S=NLS-1

cC 10 78

Ki=1

Fy=1v+l

IF (IY.GTLIYDIM) TYDIMI=1

NEY=TY-1

NLS=NLS1

CALL NDFNXT{KORTR,NAME X NUDAT ,15)
IFIKANTR }201,2CL 91

IF {IY.LT.I¥YDIM} GO TC 205
IYDIML=1

GC 70 78

GO 70 92

1010
1020
103¢
1040
1050
1060
1070
icsc
1090
1100
[ QR
1120
ji3¢
1140
118¢
1160
1170
118¢
1190
12¢cC
121¢
1220
1230
1240
12540
1260
1270
1280
1290
1360
1310
1320
123¢
1340
135¢C
1360
1370
1380
1250
1400
1410
1420
1420
144¢C
1450
1460
1470
1480
1450
1500
i151¢C
1520
1530
1540
1550
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205 EV(IY)=X{4)
GFIKI,IY)=X{8)*1.E3
GC 1C 78
S1 IF {IVDIMI.EQ.L1} GO TO 71
EY(IY)=X (4}
GF(KT ¢IY)=X{BI*1.E3
TL KI=K1¢l
IF(KT.GT . IT.AND.NLS.EQ.0} GO TO 92
IF{KIL.GT.IT) GO TO 81
¢o 10 79
IF(IYDIM1.EQ.L} GO TQ 202
GO 70O 204
WRITE(NOUTP,9003) I1YDIM, LY
FORMATI® 288881YDIM TOC SMALL,IYCIM=%,16,"
1S 1Y=%5 16}
GT TC 1000
DO T I=1,MT
TT=TEMP( 1)
IFtTT.EQ.0)
K=KRGR=~1
A=l
IF(K#L-NEN} 4,100C,1000
4 K=K&1
E{N}=ENG(K )
16 IF{K.NE.L1}) GO TG 21
INEXT=1
NEXTGR=0
EMEXT=E(N)
SSSSNE=0,
21 CCATINUE
CALL QUER(E{N),TT,N,SE

201

202
9003

2C4

GC TC 700

o SM

ACTULL DIMENSION OF EY

e XANYN, FXAYN,LEL,RQUCHI,

1ONsEBI X Ag XL s GNy GGo NEY EYy GFy GIy IToMIo SIGC,NEXTGR,ENEXT,INEXT,

¢SSSSNE)
CC TO (23,24,525)N
23 TFUK+L-NEN)O6 o547
6 IFLISPA.EQ.O0} GO TO 40CO
TFIEYINEY) LT ENGIK<¢1}}
N=2
E{N)={ENG(KJ +ENG{K+1)}*#Ca5
GC TO 16
24 N=3
€C 7C 4
28 L1J=%
TF{(NEFE) 300,301,300
DC 1 IST=1,3
1 EF(ISTI=PHIIELIST))
cC TC 27
2¢0 L=2
CC S IST=1,3
DL 12 KK=L,NEFE
TF{REFE(KKI-E(IST))12,3E,213
12 CCATINUE
KK=NEFE

GO 70 7

213 EF(ISTI=FEFELKK-1 )¢ (EFELKKI-EFE(KK—1} )}/ (REFE(KK)-REFE(KK—TIIR{ECIST

1)-REFEIKK~1})

15€0
1570
158¢C
1590
1€00
1610
1620
1630
1640
1650
1660
1670
1680
1€590
1700
171¢
1720
1730
174C
1750
1760
1770
1780
1790
18¢0
1810
1g20
1830
1840
1880
1860
187¢
ig8¢
1890
1300
1910
1820
1930
1940
19E¢C
1960
1570
1980
1990
200¢C
2010
2020
2030
2040
205¢C
2060
2070
2080
2050
2100

c

my N
- O

2000

Z9

20C1
2002

2004

20

2€C3
32

130

37

138

IK1VoNE.~99999.)

1. NE.-99999,}

IMT)oNE .~ 99999.)

IN/IH

19Xy THSIGMATL/ IH

GC 70 26

EF{IST)=EFE(KK]

L=KK

CCATINUE

F={E(3}-F(2)}%2,333333€E-1

DC 29 KI=l, ,MI

EC 29 IS=1,L1J

TF{SE(LsISyKI}) o NEa~99999cc ANCSE(2 ISy KT} oMEa~G9999.. ANDSE(3, 15,
GO 1O 2000

XEUGZI(IS,KI}=-99999,

GO 10 29

XEUGZUIS oK T ) =HE(SEl1, IS, KIVAEF{1}#4.2SF{ 2, ISoKTIREF{Z2I+SET13,I5,K1}

IXEF{3})

COAT INUE

CC 30 1IS=1,t1J

WRITE(NDUTP ¢ 50C0) [SoSMILpTSs1) ¢SMIZyISeL) SH{3,T5,1)

TFASM{LoIS 1) eNEa—99999 . ANC.SM{2, IS+ 1)NEo~9GSCS, ANDSM{ 2,1 5,10
GO 70 2001

SUIS}I=-99999,

GO TO 2002

SUCTIS)I=HA(SMUL ISoL)REF {1144,k SMI2 IS, 1) *EF(2)4SMI3, IS, I*EF(3))
IF{SElLsISsMI} o NE.~99999. . ANC.SELZ2,IS, ¥I)NE-~59999 .. ANDLSEC3, IS,
GO 10 2004

XSUGL (IS 1=-99999,

G0 10 30

"XSUGLUIS J=H*{SE({ Ly ISoMII*EF( 1)+ 4. % SE( 2,1 S MI ) *EF(2)#SE(3 41 S MIJ*EF
1i3n

CONT INUF

XNE=H® (EF(1)#4 % EF{2}+EF(3))

DO 32 KI=1,M!

£C 32 IS=1,L1J

IF(XEUGZ (IS, KT} oNE.~99999 ., ANDXSUGL LIS} .NFa=99999 .}
XEUGZL TS, KI)=-99599.

6C TC 32

XEUGZIIS KI}=XEUGZU IS, KI) /XSUGLIIS)

CONT INUE

NC 31 1S=1,L1J
IF(SULIS)1.EQ.~99999.) GO
SLLISI=SULIS)/XNE
CONTINUE

KI=K-1

1S=4-K1

WRITE (NDUTP,130) MAT e TT TS, ENGEKI ), EAGIK)

FCRMAT{1HO 416X ¢ 8HMATERT AL 42X ( LOHTEBPERATUR ¢ 2X, £+ GRUPPE(BX, THGRENZE
+16XsA 9y IXyFBe 29 5X1 3, 2E124 4)

G0 YO 2003

T0 21

Ih=6

WRITE (LIZIIN,MAY yTToKIENGIKIT(ERGIKY
WRITE(NOUTP, 37TV (SULISHIS=1,L03}

FCRMAT{1IHO 20Xy THSIGMA Go9IX y THSTCMA NyOIX,TESTCME Fyo9OX, THSIGMANT,
v L4X,5E16.8)

In=tiy

WRITE(LEZYIN, (SULTIS),IS=1,L 14}

WRITEINGUTP, 138}

FCRMATILHO (SXoTHSIGMA D, 11X s2HFG s L4X o 2FF Ny 14Xy 2FFF, 14Xy 3LFNL, 13X,

13FFT1/71X)

2110
2120
2130
2140
2150
21€C
2170
218¢
2190
2200
2210
2220
2230
2240
2280
2260
221¢
228¢
2290
2200
2310
232¢
2330
2340
2350
2360
2370
2380
2390
2400
2410
26420
2430
244¢C
2450
24660
2470
2480
2490
2500
251¢C
2520
2530
2540
2550
25€0
2570
2580
28%¢C
2600
261C
2620
2630
264C
2650

-t 4 -



El

139
40

1C

7CC
701

7
1500

41
40

OC 139 KK=1,¥]

WRITE{NOUTP s 361SIGOIKK) y (IXEUGZII SRR » IS=1 L 141}

FORMAT IIX+EL15.8,5E16.8)

IN=LTJel
WRITE(LIZ)IN,SIGOIKK )y (XEUGZITIS, KK s I5=1,LTJ}

DC 70 KK=L M1

CO 70 IN=1,L1J

SE(LINSKKI=SE(3,IN KK}

SMUL IN,KK) =SM{ 3,IN,KK)

E{L}=E(3)

GC TC 23

WREITE (NDUTP,701)

FCAMAT (1HO,93H%%4CRROR 2.03 : A CALCULATION 0OF RESONANCE SELF SHIE
ILRDING FACTORS AT ZERQ TEMPERATURE (DFGREE/LTX,39FKELVINF IS NOT PO
2SSTALE IN THIS MODULE,)

CCATINUE

IFCISIG.EQ.1)

BACKSPACE LIZ

READ(LIZY T,NNTL)

FF{IeFQsOuANDNN {1} oEQ oMM}

KL=KL+1

ISPA=1SS

RETURN

END

MI=MI-1

BACKSPACF LIZ

SUBROUTINE QUFR (EoTTohoSEoSWH XNYNFXRYCFL,RQUCHI, DONp ERT,y XAy
IXULyGNy GGoNEY s EYy GFA4GIo IToMT ¢SIGOsNEXTGR 4EREXT 4 INEXT,) SSSERET
REAL®B MAT

DIMENSION SIGCIMIY,A(G}:B(5),ACI{10},
LPH{LO) yAC(LO D yGFF{25)s TERM{S )y CHIC 25y 4 bo XNYN{ LCIsFXNY{ 10),GNN{25) 4
ZSE(3,y5,MI) »SMU3,5,MI)sDNILO) oXLULO)sGAILOD oGGELIOIVEY(LID,

IGFAL 10,1991 ,GIE{1C)

COMMON MAT s ISTRUK, ISPAy NOUTP LI Z4NANF NEND KL

TEST=0,0

C=0.5

CC 25 K=1,MT

SE(N,1,K)=0,

SEIN2,K 1=12.566371#RQU

IF{ISPA «EQ. 1) GO TC 41
SE(N; 3,K =1,
GC 70 40

SE(N3,KJi=0Q.
SEINsa oK }=SE{Ny 29K)
SEAN S KI=SELNG2,K}
SM{N, 1,K)=0.
SH{N2Z K I=SETN,2 4K}
SMIN,;3,K)=0,
SHINs& K I=SE{N,2,K}
SMIN5,KE=SE{Ny2,K}
ST=0,

NC 1 I=L,IT
ACCTI=SIGCLE,; [o XAsGIDN,EBT ¢GN,RQUXL)

2660
2670
2680
2690
2700
271¢C
2720
213¢
2740
275¢
27¢0
2770
278C
2790
2800
281¢C
2820
28340
2840
2850
2860
2870
288cC
2890

10
20
ac
40
50

70

&Q

S¢
100
110
120
120
14C
150
1€0
170
180
isc
200
<1C
220
230
240
250
2€0
270

PRUI}=PHASE{E T+ XA, RQU,XL]
ACIUT)=ACLI}=PH{T})
1 ST=ST+ACT(1I)
ST=ST+STGO(KI+SEINs2,K}
CO 2 I=1,1IT
1€E=0
14=1
KJ=3
CALL EZ78E+1 +FIG,EIC,F2F,DRSC,CRFS,
1CCyNEY,EY, GFA )
C=CHIT(E,I,ON,FET}
DL=DELTA(E,TT,I,DEL)
ALLY=AC{ 1}*DRSG
G=GAMNIE ;T ;OGN RQU XL X2 +GAMGER, 1,CGIeCAFMIE, T NEY, EY,GFA}
IF{G/DL~-C) 22, 22,922

CHT o XNY R g FXNY o GNy RCU XL y XA,

622 TETA=G /DL
WRITE(NDUTP, 923)TETA, I, TT,E
922 FORMATIIHO B LH®**WARNIAC 2,04 : CAWMASLCFLTA =,El4.6,11F FOR SERIES
113,194 AT THE TEMPERATURE (F14.6/16X,31HDEGREE KELVIN,ANC AT THE £
2KRERGY sElG.b6+4+ EV.}
22 X¥y=D¥ACI(I)*EPSI(E,TToI ONERT 4DEL)/ (2.506628%C1#ST#%2}
SPI=ST
SES=ST-ACTI (I}
$S55=-2.*SSS+SIGO(K}
CITFUAST-ACI(I} }.GT.0)
GO 10 30
31 IF(N.FQ.3.AND.KEQo1.AND.ISEFQ. 1. AND,I.EQ.INEXT} NEXTGR=(Q
IFINEXTGR.EQ.1) GC TQ 33
€0 70 23
33 IF(NeEQoZ o AND  NEXTGRLEQ.1.ANT.K.EQ.L}
G0 Y0 23
32 WRITEINNUTP,43) ENEXT, SSSSNE
43 FORMAT(//7//% #=¥kxgARNIKG 2.05 @ THE THFORY APPL 160 FOR THE CALCULA
ITION OF THE CURRENT WEIGHTED SELF-SHIELDING FACTCRS IS NCT VALIN®/
2% #EXFCR ALL VALUES OF SIGO AT ENFRGYS,E12.5; *EV.AT THIS ENFRGY §1
2GC HAS TO BF GRFATER THAN® yE12,54%,¢/% x#*FOR MCRE CEVAILED INFORM
4ATION COMPARE WARNING 2,05 FOR THE ENERGY GROUP ;CALCULATED BEFORE.
g9}
NEXTGR=Q
SSSSNE=3,
GO 1o 23
0C 26 L=14s5%
SEINsL 9K} ==-99999.,
26 SFINyL,KI=-9595G,
30 WRITF (NDUTP,42)STIGI{K)¢I1,55SsFsSSSS
42 FORMAT(/? *k*WARNING 2.C5 : CCACERAS CALCULATICA OF ®&FNI#% AND ®#
LFTL*%,FOR STGO="y €125y "SPEFF4 IS NEGATIVE IN THE SFRIEST,14/° mk%
2SPEFF#=0 4E12, 5, AT ENERGY® yF12.5,%EV.®/® #2%ACCCRNING TD KFK 17864,
JAPPENDIX I1,FCRMULA 25, THE THEORY DEVFLOPED THERF IS NOT VAL ID IN
4 THIS CASE.®/' *%xAT THIS FNERGY AAD IN THIS SERIFS THE THECRY IS
SVALID FOR STGO CREATER THAN®*;F12.51
IF{N.FQ. 3, AND. K .EQ.1) GC TC 28
GC 7O 23
28 NEXTGR=]
ENEXT=F

GO 7o 31

60 10 32

280
290
200
3icC
320
320
340
350
2¢C
370
380
390
400
41C
%20

430
440
4GS0
460
470
480
45¢C
5CC
510
520
530
540
55C
560
57¢
580
590
&6CO
610
€2¢
6320
E4C
(314
660
670
680
€50
FCC
710
72¢
730
140
15¢
T6C
770
T8¢
790
800
81icC
B20
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aNaKsl

SSSSNE=AMAXL (SSSS5,SS5SSNE)
INEXT=1
GC TC 25
22 AL2)=0.
8{3)=0.

AA=0.398942*%ACT (I} R CHEZC/ (DLASPT)

WRITE (NOUTP,500) AA
500 FCRMAT (% AA=°,El4.b6)
IF(AA~TEST) 33,4
3 BT={1l.-AA}#D%ACI(1}/SPI
BELlY=(1. —AA*EZG/EZCI*C*A{1)}/5SP
[FLISPA 159596
6 AE3)=AC{T)*DRFS

BU2)=(1.~AAXEIF/EZC 1%D*A{3) /SP]

5 B{21=ACICI}-A(3)-A(1)
Bl{Z)=BT-B(1)-B(3)
IFUISE.EQ.0) GO TO 2000
CF=1.+#ACT(I} /(SPI+ACI(I}]}
¢0 70 2001

200C QF=1.+ACTI(I}/SPI

20C1 BY=QF=*BT
B(L)=QF*%B(1])
B{2)=QF®B(2)
R{3)=QF*B(3}
IF{ISE.EQ.0) GO TO 27
Al4)=A12)
B(S)I=ACT {1}
B(4)=B{2)
E(5)=8T

27 XNEN=1o/{1l.-BT/DeXY*®ACILI)])
IF{XNEN.GT.0} GO TO 202
WRITE (NOUTP,203}

203 FURMATILIHO,52H%#*#WARNING 2.0¢
1

202 CONT INUE
CC 57 L=1J,KJ

INACCURATE OVERLAPPING CCRRECTION.

TERM{LI=(ST-ACI{I})*XNEAK{B{L) /D=-XYRA{L]}]}

SE(N L oK )=SELN Lo KI+TERMIL}
T SHINsLeKI=SMIAsL K} +A{L)
€7 CONT [NUE
cC 70 20
4 GO=GAMN(E,I,GN,RQU, XL, XA}
CI=SPI*GO*1.,5707963/(ACI{I)*D}
IF{ISPA 198,49
8 GF=0.
NE=1
NN=25
CFF{1}=0,
AL=XNYN(T)
CO 10 M= 1,NN
10 GAN{MI=GO*CHI (¥, NU}
11 CBX=GAMG{E,[,GG}
BT=0,
B{1)=0.
£{2)=0.

820
840
850
860
870
g88c
890
900
310
320
93¢
940
S50
960
370
S8C
990
1000
1010
ica2¢
1030
1040
1¢5¢C
1060
1070
1080
10s0
1100
1110
1120
1130
1140
1120
1160
1170
1180
1190
1200
121C
1220
123¢
1240
1250
12¢C
1270
1280
1290
1300
1210
1320
1320
1340
1350
12€C
1370

100

1

20

2

o}

2

1

C

Lc=1

CC 12 M=1,NN

GAX=GNN{ M)

€0 12 NI=1,NF

GEX=GFF{NI}

GIX=GAX+GNX¢GFX
XK=1.442695%AL0G{ L. ES*CI*GTX/GNX}
XT=GTX/DL

CALL FSPIE

CALL TAB (XT XKsLGyCSI:XABCI,NIK )
CALL FSPIE

HEITEINNUTP, 1000} XT, XK, XABCJ

FCRMATE® XT=%,G16.8,"XK="3GLl6.8,*XABCI=",C16.81)

BU2)=BU3j+GF X XABCY
E{1)=B{1}+XABCJ
BI=BT+GTX:XABCY

AZ=NN

BZ=NF

FX=AZ%*RBZ

RUL)I=B{1 1*GAX/(PHIT }*FK)
B{3)=B(3)/{PHIII%FK)
B81=BT/FK

¢C 10 5

ML= XNYNLT)

A(3)=AClU I)*NDRFS

Ah=25

NF=25% .
CC 200 M=1,NN

GNR{ M) =GO*CHI (M ,NU)
GF=GAFMUE, I, NEY,EY,GFA)
AU=FXNY (1)

DC 201 M=l NF

CEF{M)=GF$CHI(M,NU)
6C TO 11
IF(ISE.EQ.1) 6O TO 21
I1SE=1

FY=5T

ST=ST*0,5

1J=4

K=5

6L T0 22

ST=F T

CENT INUE

COATINGE

RETURN

ENC

SUERCUTINE TABIXT ;XKL G,DSJ¢ ¥ABCI,CIK)

DIMENSION XXK{2C0) ¢ XXTE33),XJ(660)

CEIMENSINN TOL(200,702¢2C)¢TC3{ 20}, T04(20),T05(2C)TC6{20},707(20},
LTC8(20),779(20),T10(20),T11020),T120203,T13(20),T14{20),715(20%,
2716020, TLT(20),T18020) . T19420) ,T2C{2C)T2L4203,722(20),723(20},

1380
11390
1400
1410
1420
1430
1440
145¢
1460
1470
1480
1490
150¢
151¢
1520
1520
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
169¢C
1700
1710
1720
1730
1740
1750
176¢
1770
1780
1790
1800
1810
1820
1830

19
2¢C
30
40
50

- % € -



2T240200725(20),7T2614201,T270201,728(20),729(20),730(20),731(20},
47320203, 7330 2C)

ECUIVALENCE (XXKLLIoRIo EXXTETa TR d XTI oy
i (BsCo¥) o (BoyOs YL oWOTplT2oYS 4P, EAXG XKTS (XX AK T
2 T4 Y6 KOOy J I {OK RIJ oI XK1 SI0Y ol MK 2, SJ 13 s INKB LRI (W1} ,ICKBR2,V2)
Fo lEKCeRI VAT o ISV eh) o {ABL,TO Fio(ARZ, BXCIo ISYLo M XXT, 51},
GUXKO29XIB29)S2) o {SXMeXKC3 o XJATFoS3) o IXKCA, XJIBLY o (BLKXIB2)

SURZK ¢ XIB3 o (RIS NJCL Y, (BETAKICT I (K sSGe SR VE,ZTR, XI1Es YD,
EWGE {XI3 Y41, (SYo11 s EXJIC2,5J21 9 (XJALSIGD

EQUIVALENCE (XJULIoTOLERI Do (XIL2LDoTC2CLIY o{XITALIoTOBLLN)
LEXJIEO6L ) o TOLLL ) o EXSUBLD »TOSELI Do IXJLLOL) o TOGC L) D IXI(I2L 0, TOTCLD),
2EXJUIGL), TOBUI ot XJOLELY o TOSELI B (XJCIBE sTLOCI)} o {XJE20L),TILLL}
3 eXJI22E 0o TIZ2EL DDy (XJC24L e TRICRI Do (XU 2€D, THACI Y, (A28, TS
G 1D UXIU300) TROU 1D Do RIU320) s TITURIY o IXJIE3LL ), TIRCLI (X J(361),TH
SCELI) s (XJIU3BLYE oTZ0(1 ) o {XJITHOL I T2LUEF Vo (XJCG21),T2201 00,
GEXJL4A1) s T230 1) IXI(461 1 T260 1) o 0XJ(4BL)T25010) {22(50L):T26(1)
ThelXJS2RE V2T o IXJIS4L},T28000 ), (XJES611,T25{1)}: (XJISBLIT30¢
EIDIy (XU E0LY » T3 00D o XJ062015T3200D 1o (XIT641) 13300101}

CATA XXK/ 5.2p Sebs 6005 Goly 68 TuZy Tols Boly Bub, B.8, 9.2,
¥ Se6¢l0o 010041l CeBs11a2¢l166512.0412.6512.8/

CAYA XXV /0.0160:0200603:0:0640.05:CoC€c00T50,(640:C0%:0.1050.11,
10012901 39061%450.15:016+0617:0.18+0:1990.20,0.2650.32:0.38,0.44%,
K0 e®0000565006290668¢007450o8Cy0s8650.9240.98/

CATA TO1/348.3270,329.0620,7309.3460,289.0880, 2¢€.2420,246.8240,
%224091800,202.69300,180.40300,158.38700,137.042C0:,116.78800,

X 98,01930, 81.05280., 66.(C914Cs 532.2C820, 42.35%¢C, 33.39130,
%X 26, 11050, 20.28100/

DATA T02/205.0000,154.1000,183.5000,173.0000,1€62.5000,151.9000,
%141,20000,130.20000,119.10000,107.80000, 96.43(C0, B5.1T7CCO,

X T4,17000, 63.64000, £3.7800C, 44.7800C, 36.74(CC,y 29.75000,
X 23.80000, 18.85000/

DATA T03/154.4C00,145.3CC05136.9000,128.9000,121.2000,113,7000,
X106.30000, 9B.80000: 91.2800C, 82.€70C00, 75.95(C({, 68.28000,

X 60.61000, 53039000, 45,83000, 38.98000, 32.65((C, 26.95000,
X z1.95000, 17.€5C00/

DATA TO4/129.5430,120.,8780,113.1000,105.9960, %%.3851ls; 93,1199,

X ET.0799C, 81l.16810, 75.3144C, 69.46550, 63.5%9470, 57 69990,
X 51.80430, 45.95800, 4Co2346Ce 34, 72%1Cs 25.5271¢€C, 24, 1343C,
X 20.41850, 16.625640/

DATA TO5/115.3000,1C6.€C00, $9.0C00C, §2.21C0, £€.0500, BC.3700,

X T5,03000, 69.,93300,; 64.97000, 60.10000, 5%,260CC, 50.43000,
X 45.60000, 40.81C00, 36.C800C. 31.47000, 27.06C00,; 22.93000,
X 19.14000, 15.75000/

DATA T06/106,400C, S$7.5700, 89.9000, 83.1800, 77.2000, Tl.8000,

X 66.84000, 62.19000, 57.76000, 53. 47000, 45.27CCC, 45.1300C,
X 41.000030, 36.91000, 32.86000, 28.83000, 2%.06€CCy, 21.,43000,
X 18,05000, 14.58000/

DATA TO7/100.5080, 91.4730, £3.6%06, 76.%337, 11.0020, 65.726¢€,

X €Ca 95750, 56.57200s 52.46730y 48.56010, 44.78500, 41.09260,
X 27.45480, 33.85470, 30.2969C, 26, 60240, 23.4C7%C, 20.1%950,
X 17.11060s 14.31730/

NATA TO08/ 96.420C, €7.1S00, 79.27CC, 72.4300, 66.4800, 61,2400,

X 56.58030, 5235000, 48.45000s 44.79000, 41.30CCC, 37.93000,
% 24,64000, 31.,40CC00., 28.21000, 25.07000, 22.02000, 19.08000,
X 16.29000, 13.72000/

DATA 709/ 93.4500¢ 84.0500, 76,

X 53.22000+ 49.07000y 45.30000C,
¥ 22.36000, 29.39000, 26.48000,
X 1%.58000, 13.19C00/

DATA T10/ 91.3415, B1.7729, T3,

X £0.58150y 46.48530, &2.7978C,
X 30.4T7200, 27.71280s 25.01900,
¥ 14.94500, 12.71180/

CATA T1Ll/ 89.7100y 80,0100, 71,

X 48.48000, 44,40000, 4C.7600C,
X 28.89000, 26430000, 23.780CC,
X 14.38000., 12.28000/

020Cy 6%.0800y 63,0800y 57,8400,

41.8200C,
23.62000,

38.53CCCy, 3%.29C00,
20.83000, 18.14000,

5745y 66.535T, £C.466T7, 55.1985,

3G, 42410,
22.28310,

3628530, 33,31770,
19.815%C, 1722270,

65C0Cy 64, T€CO, TE€.42C0¢ 53.1100,

37.47000,
2132000,

34,43000, 31.5900C,
18.920C0, 16.60000,

DATA T12/ 8R.46CC, 7B8.6400, T0.2200, £62.9900, %56.T800, S51.4200,

X 4677000, 42.70000, 39,0200C,
X 27.5500C, 25.C9C00, 22.7000C,
X 12.88000, 11.90000/

DATA T3/ B87.4785, 77.5623, 6%.

K 45,37000s 4128650, 37.689CC,
X 2640610y 24,04060, 21.7723C,
¥ 12. 42070, 11.5443C/

CATA T14/7 86.7000, 76.7000¢ €8.1CCC,

X 44.21000, 40.11000, 36.51900,
X 2%.41000s 23.13C00, 20.560CC,
X 13.01000y 11.22000/

DATA T15/ 86.C60C, 75.5%00, 67a

X 43.23000y 39.11000, 35.510CC,
X 24.55000, 22.33030, 20.24000,
X 1264000, 10.%53C00/

DATA T16/ 85.5500, T75.4200, 66,

X 42.41000s 38.26000, 34.66000,
X 23,79000y 21.63000, 19.6000C,
X 12.29000, 10.€6000/

CATA Y17/ 85.1184, 74.9383, ¢€6.

¥ 41.70360, 37.53840, 33.91760,
¥ 23,12450, 21.C0680, 15.0278¢,
X 11.98190, 10.40740/

DATA TIR/ 84,7600, 74.54005 65.

X 41.,10000y 36.91000, 33,28000,
X 22.53000, 20.45700, 18.527230,
% 11.70000. 10C.18C00/

CATA T19/ B84.4600, 74,2000, £5.

% 4(.58000y 36.37000, 32.72000,
X 22.00000, 19.96000, 18.0600C,
X 11.43000:, 9.96300/

DATA T20/ 84,2027, 13,5CT4y 65.

X 40.12650y 35.89180, 32.2258C,
X Z1.53060+ 19.50740, 17.64160,
X 11.18790; 9.76410/

DATA T21/ 83,2433, T2.8239y 63.T912,y

X 28,324820, 34.00070, 30.26448C,
X 19.51260, 17.56960, 15.81730,
X 1€, 05070, 8.82C59/

CATA T22/ 82,7808, 72.2543, €3,

X 37.43530, 33.01150, 26.1875¢C,
X 18633520, 16.41300, 14.7034C,

S.€4C0C,
2C.39000,

32.88CCCy 30.14CCO,
18.140C0, 15.97000,

0480, 61.7389, ££.4€11, 5€.0%523,

34, 47960,
16.5801C,

33.32000,
18. 66000,

31.57410, 28.90220,
17.454505 15.729730,

60, T2C0s %4.3800, 48,9200,

30.46000, 27.84000,
16.84000, 14.89000,

3300, 59,8900, 53,4900, &7.9800,

37, 34CQC,
18.23000,

2G:. 49C(Cy 26.92000,
16.29000, 14.43000,

6900, 59.1900s 52,7400, 47.190C,

31.48000,
17.66CC0,

28.66000, 26.12000,
12.8CCCC, 14.C1000,

1636, 50,6102, SEa1123s 46,5214,

30.T4480,
17.15C60,

27.9224C, 25.41610,
15.35620, 13.63380,

7200y 58,1200, 515800 45.9500,

3C. 10000,
16690030,

27.300(C, 24.80000,
14.35CCC, 13.29CCC,

34CCy S7.70CCy 51,1200y 45,4690,

29.53000,
1€.,2800C,

2673000, 254.25000,
140 59CCC, 12.57000,

0142, 573417, 5C.T7292; 45.0336,

29.C3470s
15.89810,

26.59280,
14.21€¢€0,

26.23%€0, 23.1715%40,
14.251C0, 12.68260,

55.9T66, 49.220%, 43.3851,

24,16570y 21.69310,
12.73¢5C, 11.35310,

1548, ©%.3048, 4£.46S3¢ 42.5527,

25.87920,
12, 16620,

23.01150, 20.51690,
11. 76780, 1048140,

610
€20
&3¢
640
&850
660
670
580
690
T00
7o
72¢
730
740
T8¢
T60
710
T80
790
acce
a10
820
a3o
840
850
860
R70
880
8940
900
910
920
930
540
950
960
s70
380
G550
1000
1010
igza
1030
104¢C
1050
1060
1070
1080
1090
1100
1t1a
1120
1130
1140
1150
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R )
(SRS

X G.28662, B.16990/ 1160 2 IF(I-219, 5,24 1710

DATA T23/ 82.523¢y 12.0C12s €2.8617; 54.9281; 48,0456, 42.0794, 1170 24 IF{I-N¢1)32,32,9 172¢
X 36.91170, 32.43670y 28.56450, 25.21300, 22.30S%0, 19.78500, 1180 32 A=ABS (XK-XXK{I}} 1730
X 17.59340s 15.67080y 13.9751Cs, 12.4€664C, 11.11C1C, 9.87782, 1190 B=xK-XXK{I-1} 1740
X 8.T46%91, 1T.7CC62/ 1200 IF(B-A}44+4,5 1750

DATA T24/ B82.2€662y Tlo.8216y €2.6574, 540 69€5, 47,7842, 41.7860, 1210 4 XXXK=XXK(I-1) 1760
X 36.58420, 32.07560, 28.16950, 24.78600, 21.8%41C, 19.31000, 1220 [=1~1 177¢
X 17.09880y 15.1€850¢ 13.4747C, 11.6779C, 1C.64360; 9.44274;, 1230 GC YO 12 1780
X 8.35127, 7.35063/ 1240 5 XXXK=XXK{I) 1750

DATA T25/ 82,2628, 7L.7C37, 62.5233, 54,5442, 47.6121, 41.5923, 12¢5C 12 TF{XT-XXT(M~11)499,499,9 1300
X 26.36750, 31.83500, 27.9047Cy 24.4975C, 21.543€C, 18.98080, 1260 499 [C & JB=1,M ierc
X 1€.75420, 14.81430, 13,1173%, 11.62440, 10.3015C, 9.11911, 1217¢C J=JB _ 1gz¢
X B8.05277, 7.08266/ 1280 TF{XT-XXT(JB}}7,8,6 1830

CATA 726/ 82.1914y T1.6222¢ 62.4304y 54.4388y 47.4928, 41.4579, 1290 6 CONTINUE 1840
X 26,21670, 31.6€690s 27.7189Cs 24.29400, 21.323(0, 18.74490, 1300 8 IF{J-2}9,18,28 1850
X 16.50530, 14.55600¢ 12.85400, 11.36100, 10.042€0, B8.8722%, 1310 28 IF{J-M+1)18,18,9 1860
x 1.82223, 6.87307/ 1320 18 XxxT=XT 187¢C

CATA T27/ 82.1399y 7T1.5634, €2.3€63€y 54,3629, 47.4C68, 41.3608, 1330 €0 7O 13 1880
X 36.10770y 31.54510y 27.58380, 24.14540, 21.16120, 18.57C60y 134C 7 IF(J-219411,29 18940
X 16.32020, 14.36230,y 12.6548C, 11.16000, G.B4471, B8.67993, 1350 25 IF(J-M#1317,17,9 1900
X T.64071¢ 6.70620/ 1360 17 C=4BS {XT-XXT{J}} 1910

DATA 728/ B82.1Cl6y TL.5197s 62.3138, 54.3063, 47.3427, 41.2885, 1370 D=x¥1-XXT{J-1} 1520
X 36.02630y 31.45410, 27,4825C, 24.(337C, 21.035CCy, 18.4385C, 1380 IF{D~CIL10, 10,11 1920
X 16017910, 14.21370, 12.5008C, 11.00330, 9.68843, 8.52743, t3s¢ 10 XXXT=XXT {J-1) 1940
X T.49539, 6.57129/ 1400 J=J-1 1950

CATA T29/ 82.0T23, T1.,4863, 62.2758y 54,2621y 41,2927, 41.2331, l141¢C - 6C TO 13 1960
X 35.96400, 31.38430y 27.4048C, 23.54770, 20.94470, 18.33610, 1420 L1 XXXT=XXT {J} 1970
X 1€.069209 14009740, 12.37950, 10.87900s 9.562%6, B.4046€C, 143C 12 K={J-—1)%N+] 1980
X T.37737, 6.46077/ 1440 XJB2=XJ{K) 1680

DATA T30/ 82.0494, T1.4602, 62,2461y 54.22S3, 41,2554y 41.1898, 145C XJA2=XJ{K-1) 200¢C
X 2%.91530, 31.32960+ 27.34380, 23.88010, 20.87C4C, 18.25520, 1460 XJC2=XI(K+1} 2010
X 15.98200, 14.00470, 12.2824Cs 1C. 77890, S.46222, 8.30433, 1470 K=K=N 2020
X 7.28033, 6036920/ 148C XJBI=XJ(K) 2330

DATA T31/ 82.0311, 71.4394, 62.2224, %4.2024, 41.2249, 41.1553, 1490 XJAL=XJ(K-1} 2040
X 35.87640, 31.,28600, 2729510, 23.82600, 20.810€0, 18.19010, 1500 XJCl=XJ{K+ 1) 205¢C
X 15.91170y 13.92570+ 12.2634C, 1€.€9720, S.37S21, B8.22151, 1510 K=K+ 2%N 2060
X T.19965, 6.29253/ 1520 XJB3=XJ{K)} 207¢C

DATA T32/ B2.0164, 11,4226, 62.2032, 54,1806, 47,2002, 41.1274, 1530 XJA3=XJ(K~1) 2080
X 35.84490y 31.25060, 27.2556C, 23.7821C, 2C.7€24C, 18.13710, 1540 XJC3=XJ{K+l) 2090
X 15.85430, 13.86820, 12.13850, 10.62960, 9.31019, 8.15236, 1550 DR=XXXK-XXK{T-1) 21¢0
X 1.13192, 6.22775/ 1560 ABL=XXT(J+L)—XXAXT 2110

CATA 733/ 82.0042, 71.4088, 62.187S, 54.1€28, 47,1800, 41.1045, 1570 BRZ=XXXT-XXT{J-1} 2120
X 35.81900, 31.22160, 27.22310, 23.74590, 20.72250, 18.09340, 1580 AR1=AB1/AB2 2120
X 15.80680, 13.81720, 12.CB844C, 1C.%732(, S.2%221, B8.094C8, 1590 TFILG-2)15T7,8C0, 157 2140
X 1.07449, 6.17256/ 160C 157 IF{XK~-XXXK)159,159,7C 215¢C

N=20 1610 159 XK1= {XXXK-XK} /0K 2160

KF=33 l162C XK2=(XK-XXK(I=-11)/DK 2170

00 1 IB=1,N 1630 XJI=XK1*XJAL+ XK2*XJB1 2180

I=1e 1640 XJ2=XK1%XJA2+XK2*XJB2 2150

TF(XK-XXK{IB) 2,341 1650 XJ3=XK 1« XJAB+ XK2%XJR3 2200

CCNT INUE 1660 ¢C 1O 71 2210

T1F{I-219,33,23 1¢€170 TC ¥KI={XXK(I¢1)-XK)/DK 272:¢C

TF{I-N+1133,33,9 1680 XK 2={ XK= XXXK) /DK 2230

XXXK=XK 1650 XJI=XKI*XJBL+XK2*XJC1 2240

GC 16 12 1700 XJ2=XK1¥ XJB2+ ¥K2*XJC2 225¢
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C

19
1119

7000

50
995

XJ3=XK1E XIBI ¢ XK2%XJC3

OSJ=(ABL+ L} /LABLRI XT-XXTCJ- 13D/ (NI =-XJ2)+ {XT-2XT{Ie1D ) /INIL~XI2})
IF(LGI222,111 4222

XABC U=XJ 2¢{ XT-XXXT) *DSJ

IF{LG}800,800,221

IF{LG-11 111,111,800

XK I=XT-XXT{J~-1]}

XK2=XT-XXT{J¢L}

XJI1=ABL/(AB1+1.)

CKA=XJ1® (XK 1/ (IXJA3~XJA2DeXK2/UXJAL~-XJA2) )
DKB=XJL% {XK1/{XIB3=XJB2)+XK2/{XJRL~XJB2}}
CRKC=XJ IR IXK L/ EXIC3-XJC2) ¢ XK2/{ XKJC1-XJC 2} )
XKL=XT-XXXT

XJI=XJA2+XK1/DKA

XJ2=XJB2 +XK1/CKB

XJ2=XJC 2+ XKL /DKC
DJIK={0.52(XI3-XJ L& {AK-XXAK D FOKEE XJ3~2. %X J2¢ X S} /DK
GC TC 111

ANG=XTHXT

TF{LGII9,1119.19

IFEXT~6.01119,2229,222%

TD=1./4XG

EAXG=EXP (0.25%AXG)

XA=XT#0. 8862269%( 1. ~ERF (0. S*XTh I*EAXG
XB=1 2533 142XTH {1 .~ERF(T.OTICOTE~12XT) I 2EAXGREAXG
XKC4=5SQRT (XA}

WG=SART ({81 +2.%TD)%%A~-1. )/ (8. %xXATDNRTON])
BETA=2 % #XK k] . E~5

Y=XA/BETA

WRITE( 6, TOOO0) XA, XM,XK04,BETA,Y

FCRMAT {* XA=® ;Gl6.8+ XM=2,G16.8, "XK04=%,(16.8,
L'BETA=%,G16.8,°Y=",Gl6.8}

IF{LG1995,995, 50

IFILG~-1) 995,700,995

SV=2.%T0

T2=1./5V

Ta=T12%72

SXA={-T4-T2)#XA+T4
SAF={{-2.)%T4-T2)EXWE2 kT4

CK=S¥&XA

SC={0.5% TO*DKAE(SHAC2 AX ASYASY A} - { (] #SV IFXA-1 . I#{DK+TOXTD4SXA} )/
1{ SYRDK#DK®TD }

XKC1=5XA%0,5/XK04

XKC2=0 XA%SXM~-SHAXXM) /{ XARXAY
XKO3={SXA*WG—XA*SG*05/wG} /(WG WG}
RlI={-17. }RXKO1l-16.%XK0O2+XKO3
Ré=5.3333333%( 8. *XKO14] 1. ®xXKO2—-XKO3}
R3=5,33333332((-5.)%XK0L-8 . *XKO2+XKD 3}
XKO5=XM/ XA

XKC6=XA/ WG

R1K=32.=1T. ¥ XK04~16 . *XKC5+XKO6
RZK=543333333#%(~18. + 8, *XKO&+ 11, *XKCS5-XKN6)
R3K=503333333%(12.-5.%XK04~B ., *XKL54XKO6}
SY=SXA/BETA

1F{Y~0.31900,25,25

226C
2270
2280
2290
2300
2310
2320
23120
2340
2350
2360
2370
2280
2390
240¢C
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
252¢C
2530
254C
255¢Q
25860
2570
2580
2590
2600
2610
2620
26120
2640
2650
26€0
2670
2680
2690
27060
2711¢
2720
2730
2740
2750
2760
2770
2780
27190
2800

c

25

900

1000

49
[
700

7001
GEES

55

Toc2

66

S5V=la/{let¥}

XJC=SQRT {SV)

Yi=1./¥

XJl=(1le~XJOI2Y]1

XJ2={3.5-XJ1)*¥1

XJ3=(0e375-XJ2 %Y1

XJ4={0,3125-XJ3)%VY1
SJO=SY*XJO*SV*(-0.5)

SYL=SY*xY1l

SJ1=(-SI0 Y I-%XJ1*%SY1

SJ2=(-5J11*Y1~-XJ2%S¥Y1l

SJ3={~SJ2)*YI-XJ3kSYL

SJa={-SJ3)*Y1-XJ4#SY1
GC 70 1300

XBE= LU LIIL{0.14464€44%Y-0.1494455)1%Y+C. 154981 C)%Y=-C.1611802)%Y
1¢0.1681883)*%Y-0.1T619701%Y¢0.1854705)%Y-0,19638C6)2v40.2094726)%Y
Z-C4.2255859)%Y¥40.,246C937

XJ4=0,2736375-¥Y%X45

XJ33=0. 3L 25-Y* XS4

XJ2=0.375-Y*XJ3

XJ1=0.5-¥Y%XJ2

XJ0=1o~Y*XJ1

SUS={lIEILil{1.,4440604%Y-1.3450131)14Y¢1.239848)%Y~1,12828]14})%Y
1+1,009128) %Y~C, 6809B5) %Y4+0,. 741882} *¥Y~0.5801418 19Y+0.4189452 %Y~
20,2255859 ) #SY
C S Ja=—{SYERXIS+VESYS)

SJI2=—{ SY%RXJ4+YHSJ4)

SJ2=~(SY*XJI¢Y%SJ3)

SIl=-{ SY*XJ2+Y%SJ2)

SJO=~({SY*XJ1+Y#SJ1)

DSJ=(-3, 1415926} /{BETA*BXG #XT)#{XKOLAXJO¢RL* (~XJ142.4XJ2)+XKO&
1#SJO+RIK*(=SI 142 %SIJ2)4R2H{ (-3, ) BAJ2+ 4B XY3JER2WH [ {3, IR S U204 o %
2SUBNERIE ({5 IHX U3 64X UGV ERIKH( (-5, 14S5346.%504))

IF(LGI60. 111,49

IFILG-1)111,111,60

IFIXT~6. 1700422045220

7 IK=XM/ XA

£1=1.-XK04

SZ=bo= 20 ¥XKNG4—2, %7 LK

$3=1.40:08333333%({XA/WC~5.%XKOG~8, L IK )

WRITE(6,7001) ZZK,S1,:52,53

FORMAT{® ZIK=%3Gl6.8,51=4G16.B89°52=?(16.8,°%2=¢,G16.8}

Ri=la.¢Y

V0=1./5QRT {RI}

Y2=Y*®Y

YI=Y2%Y

Ya=Y2%Y2

IF(Y-0.2155,66,66
Vis{-¥+8.)%¥/(16. %R 1}

IFIVoGEaloE-10) VI=VIH{VI®Y I-16.2Y2%Y3464.4Y4) /{409E. ¥ 1Y+ 2,0 %V4 1,

11}

WRITE(GK,7002) V1
FCRMAT(® Vi=" 4G16.8])

GO YO 77
VI=(B.-{{-Y44 b %Y 48 .} &VOI/Y2

2810
2820
2830
284¢C
2850
2860
2870
2880
2890
2900
2910
2920
2920
294C
2950
296¢C
2970
298¢
2990
3000
2cic
3620
3C30
3040
3050
3060
3070
3080
3090
3100
ER R
3120
313¢
3149
318¢
316C
3170
318¢C
3190
3200
2Z1C
3220
322¢
3240
3250
3260
3270
3280
3290
3300
3310
3320
3212¢
3340
338(

-{t € -



17 IF{Y¥-2.188,99,99
88 Sv=RI¥RI
YE€=2.4Y
YE=Y5%Y5 Y5
V2=Y /(2. kY5%RI}-Y3%Y2/ {128.%Y6%5V ]}
P={3., %Y+ 16.)%Y¢+16,
V3=3.%Y2/{RI*P)
WRITE({ 65 7005} V3
TO05 FORMAT(®*VV=?,6(16.81}
IF(Y4. LY. 1. E~30) GO TC 44
¥3a=v3 ~BoRYLRY{/( 16, SYKPRPRP)
KRITE(6,7003} V3
TCC2 FORMAT(®*v3=f ;G1l6.8)
GC TN 44 ’
9 V2=(-Bua—bo® Y+ (Y48, Y4B, 14VQ) %4 /Y3
V3={{{-6o1%V~32,18Y~32 ,4({{ V418 )#VY+ 4B, ) *Y+32, ) *yCI*12. /%4
44 XABCJI={VO-S1*VI+52%V245S3#V31%].5T07963/8ETA
TF(LG)220, 01151111
1111 1F{LG-27111,220,111
220 DJK=-0:,69315%*XABCI~1.088TIT*V/SXA* (XKCHE*S JO+RIKI{~SJ1+2,45)2)
T4R2K#{ =3 . *SJ 244 ST D+RAKH(~ 5, %S U346, %SJ4) )
GC 10 111
2225 BETA=2 ¥ &#XK¥].E~F
XABCJU=15T07963/(BETA*SQRT {14k /BETA-6.,/8XG)}
IF(LGIL119,111,34
24 IF{LG-1)111,111,1119
111 RETURN
E&C

3360
3370
338C
3390
3400
3410
3420
3430
3440
345C
3460
347G
3480
3490
31500
3510
3520
3530
3540
355¢C
3560
357¢C
3580
3590
3¢00
261C
3620
3630

s XakaisNuEslnkalsRalaNeNalaNaialela e R e NeNaRolaNaRe NaNaRalaNaNa NN ale Ne!

SUBROUTINE FSTRUK(MISTGO  NE,ENG¢NFE, REFE, EFE; NENBFR, ENBFR ;NHFUN,
#CONWFUEPSROMyDRINWAy T TEST o1 ZPUMS, ITUMS, ISPATE y#IRFR,GIBER,MIBERP,
ATIBERyCIBERy FFAKT, MABWFs ABWF, MARUHFP  MXINT s XINT, ¥XINTP,
*MARQ1,ABQL,MARQLP,MABQ2 ,ABQ2 ,MARC2F,¥ABQ3,ARQ3,keRC3P,

AKFROMy AUXROM s KMROMP s RE 4 MRF 4 RFL ¢ MRFP}

LCGICAL*¥4 TESTL,TEST2,TEST3 4 LERMSG+LFAR{2,3),L FARAIZ,3)

REAL*B MAT,RESULT,RF4RFLRPHI,RABSyRELA;RTCT,RFISS,RELFL,
* RPHIL,RABSL,RELAL, RTOTL,RFISSL.RELFLL

DIMENSTION SIGCUL) +ENGUL} yREFF{L) sEFECLIFRATI2 ), ENBER(TL) (NHFUNILY,
*CCNWFULL) sGIBER(L) s TEBERILY CIBER( I} 4FFAKT{MI, €V ARWF (MABBF 44} o
*XTAT(L) s ABQLUMABCL ,4) s ABC2(MABC2 ,4 ), ABCI(MEBQI 40, BUXROM{ L],
PRE(MIZMRFI RFLIMISMRF) ¢FARINI2,3921,FARANIZ,3) ,IFUNARIZ,3)},
*ITTF(3),ITTFUL(3)

EQUIVALENCE (MAT,EMAT{1)}

CCMPIN MAT yNR3(2},NOUTPy JA, NANFy NEND,KL

CCHMON/CFSTRU/ TESTL,TEST2,TEST3 ,LERMSG,GLSCH, PAFTYP,NFTYP, ITY¥P,
HITYPFUSUGRMGR, CONSTANRI(B) ,BSIGC

CCPMCN/CFSDUR/ ITUR

PROGRAMM KENNZIFFER 3.

BERECHNUNG VON RESONANZSFLBRSTABSCHIRMFAKTAREN WCN

PLAKTHET SF GEGEBENERN WIRKUNGSQUERSCHNITTER,

BEDEUTUNG 0D eR EINGABEGRTC CFEFSSER®B.

¥ ZAHL CER SIGO-WERTE,

S1GC SIGOUI},I=1,41 SIGO-wERTF.

hE 7AHL CER CGRUPPENGRFENZEN,

ENG ENGIT} 41=1,NE GRUPPENGRENTIEN,

NFE ZAHML DER PUNKTE DFS WICHTUNGSSPEKTRUPVS,
NFE<=1 SPEKTRUM N T C M T PUNKTWEISE GEGEBEN.
NFE> 1 SPEKTRUM PUNKTWEISE GFGEREN.
REFE REFE(I),I=1,NFE ABSZISSENWERTE CES SPEKTRUMS,
EFE EFELI) sI=1NFE OENINATENWERTE CES SFEKTRUMS,
NENBFR LAHL CER FNERGIEBFRFICHE FUER DTE VFRSCHIFDENEN SPEKTREN
FABER(I-1) ..o ENBER{I}) GUFLTIGKEITSPEREICK CER ANZUWENDENDEN
WICHTUNGSFUNKTI CK NWFUN{T),
T LAEUFT VON 1 BIS NENRER,
DEFINITICA: FRRER{0VI=1.0F~5 .
SONDERFALL: EMRER(1)=-1.0 GLEICH
CESAMTEN ENERCIFBEREICH.
ES MUSS GELTEN:
1.0E-5 <= ERBER(I) <= 20.0F+6 .
NWFUN(I) =NFTYP, TYP DER T-TEN WICHTUNGSFUNKTICA, DIE ZLR ANKEN~
DUNG KCMMT, SOWIE ARY CER AUSIUFUFHRENDEN
INTEGRATIOAN, T=1,NFNRER,
{ MOECLICHE WERTE FUFR NFTYP SIEHE UNTER.)
CCANWFULT) NORMIERUNGSKOASTANTF DER FUNKTICH IW I-TEN
WICHTUNGSBEREICH. I=1,NERBER,
FCEGLICHE WERTE VCN NFTYP.
NFTYP <K= 0 REIN NUMERISCHE TNTEGRATION,
> 0 ANALYTISCHE INTEGRAT ION,
=0 BELTEBIGE FURKYICN PHI.
1 PUNKTHEISE WICHTUNGSFUNKTION
2 CONWFUCTE} /X
CIE FAELLE NFTYP<=—2 WERDEN WIE DER FALL AFTYP={ BEHAMNCELT,
NFTYP=1 IST NUR DANA MCEGLICK, WENN NFE>1 1IST.
EPSRCH GFNAUIGKEI TSSCHRANKE FUER ROMBERCINTECRATION.

INFTYP|

10

20

30

40

50

eC

70

€0

90
ica
lic
120
12¢
140
150
160
170
180
is0
2C0
210
220
23¢
240
280
260
270
Z8C
290
100
210
320
3¢
340
380
260
270
E
390
4CC
410
420
430
440
450
460
47C
480
490
500
510
5z¢
530
€40
550
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2H% (KMROM- 1} GLEICH MAXIMALE INTERVALLZAHL FUER

KNMROM
ROMBERGINTEGRATION

NR IN KA WARMNUNG SAUSDRUCK IN NUMERISCHER IATECRIYICHN,
AUSDRUCK ERFOLGT, WENN CEWUENSCHTER RELATIVER FEHLER
UM MEHR ALS DAS DRINWA-FACHF UEBERSCHRITIEN KIRD,

IYEST STEUERUMG FUER AUSDRJCK DER MEL CUNGEN.,

=0 NORMALER AUSDRUCK FUFR PRONDUKTIORNSLAELFE,

UNGLEICH O ERWEITERTER AUSTCRUCK FUER TESTLAFUFE,
1L FSFELDFR
CIBER{ T} I=1,NIBER
TIBER{I} T =1 NIBER

INTEGRATIONSBEREJCHE INNEREALB EINER GRUPPE.
WICHTUNCSFUNKTICNEEN) UNC ART (EN)} DER
INTEGRATION IANERHALB EINEF GRUPPF ( AWFUNID.
NCAMIERUNGSKOARSTANT E(ND FUER DIE FUNKTION(EN}
. INNERHALB EINER GRUPPE { CChwFU }
MAX IMBLER WERT FUER NIBER.
ZAHL DER IUSAETZILICH BENDETIGTEN WCRTE IN ALLEN MIT
MIBER DIMENSIONIERTEN FELDERN.
((FFAKT{ R JbsI=1 oMI) ¢J=1¢6) F-FAKTOREN FUER EINE GRUPPE.
OAS FELD ABWF IST NUR FUER NFE>L VCN BENDEUTUNG.
ABWF FELD ZUR CARSTELLUNG CER PUNKTWFISEN WICHTUNGSFUNKTION
ALS GERADENSTUECKE,
ABWF(I,1) ENERCIEWERT DES INTERVALLENDES ZU NEM NIE NACHFOLGENDEN
A& UMD B WERTE GEWCERFN,
ABWF( 1,21 UND ABWF(I,3} A UND B WERT DES GERBCENSTUECKES Y=AX+B.
ABWF (144 ) STEHE ELEMENT (1,4) WEITER UNTEN.
MABWF HMAXTMALER WFRT FUER 1.
MABWFP ZUSAETZLICH BENGETIGTE WORTE IN DEN MI7T MABWF
DIMENSIOMIERTER FELCFRN,
ACHTUNG: ABWFI1s2), ABWF{Ls3) UND ABWF{1,4) SINC CHAE RECEUTUANG.
XINTED) o I=1 oNXINT FELD ZUR ABSPEICHERUNG CER INTFGRATIONS
INTERVALLE INNERHALB EINFS INTEGRATVIONSBEREI(HES,
FXINT MAX ITMALES NXINT.
EXINTP  ZUSAETZLICH BEACETIGTE WORTE IN ALLEN MIT MXINT
DIMENSIONTIERTEN FELDERN,
ABCL FELD ZUR TARSTELLUNG DES 1. QUERSCENITTES ALS GERADFNST.
ABQ2 FELD ZUR DARSTELLUNG DES 2, QUERSCHNITTES ALS GERADENST.
AEC3 FELD ZUR CARSTELLUNG DES 3, QUERSCHNITTES ALS GERADENST.
FUER ABQl, ABQ2Z UND ABRQ3 GILT:
ELEMENY (T,1) FNERCIEWERT DES INTERVALLENDES 2t DEM DIFE
NACHFCLGENDEN WERTE A& UND B GEFOEREN.
ELEMENT €1,2) A WERT DES GERADENSTUECKES Y=A%®)+¢B,
ELEMENT (I,3) B WERT CES GERADERSTUECKES Y=A#X+RB,
ELEMENT (Is4) =0: A=B=0,
<0: NULLDURCHGANG IM INTERVALL.
>0: KEIN NULLNDURCHCANG UNC A CUER B UNCLEICH Q.

CIBEREL) «I=1 ,NIBER

¥IPER
KIBERP

TIE ELEMENTFE (1215 (1933 UND 11,4} SIAD CHNE EBEDEUTUNG.
¥AEQL CIMENSION VCN ABQL.

MABQ1P ZAHL NDER WORTE UM DFR MABCL VERGROESSERT WERDEN MUSS.
PBEG2 CIMENSICN VON ABQ2.

MABC2P ZAHL DER WORTE UM DFN MABQ2 VERGRCESSFET WERDEN MUSS,
¥EEQ3 DIMENSION VON ABQ3.

FABQ3P ZAHL CER WORTE UM DIE MABQ3 VEPRGROESSERY WERMEN MUSS.
AUXROM HILFSFELD BET ROMBERG-~INTEGRATION.

KFRCH DIMENS ICN VON AUXROM,

KHMROMP LAHL DER WORTE UM DIFE KMRCM VERGRCESSFFT WERDEN MUSS .

560
510
580
60
600
€10
620
€20
640
650
&€0
670
680
690
ice
Tic
720
REL
740
1E¢
760
770
180
790
800
810
820
830
840
eso
860
a1
g8¢
890
9CcC
910
520
PELY
940
§5C
960
s1¢
980
950
1cce
1010
10zc
1020
1C40
108¢C
1060
1010
1080
1050
1100

OO0
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eF HILFSFELD ZUR SPEICKFERUNG DER SIGU-ABHAENGIGEN
INTEGRALRESULTATF.

ELEMENY INTEGRAL VON

RF{MI,1) F{EI/{SGT+SIGO}

RF{MTI,2) FE}/CL{SGCT+SIGON*%2)

RE(MI,3) FLE)*SCGN#*MUEL/(SGT+STGCH

RFE(MT ,4) FIE)®SGT/UISGT+SIGCOI*%2Z)

RFIMI,5) FLEIRSGNRMUEL /L{SCGT+SIGOE%2)

RF{MIs6) FUEI*SGA/ {SCT+SIGO}

RFIMI T} FUEV®SGN/{SGT+SIGO}

RFEUMIB) FLEJ#SGF/(SGT+SIGO} NUR FUER TSPATE=]1 VORHANDEN
RFL LOKALE SPEICHERUNG CER RF-WERTE

MRFP NORMAL = 0 » =1 NUR DANNK, WENN FESTGESTELLT WURDE,

DASS MRF VERAENDERT WERDEN MUSS.

ITYPFU DIENT BEI ITYP=2 UDER TVYP=g¢ ZUR GFNAUEREN SEEZIFIZIFRUNG

CER IM NENNER STEHENTEN ZU INTEGR JER ENDFN FUNKTIICON ZUM ZWECKE
BESSERER FEHLFRAUSDRUCKF.
ES BENEUTET:

ITYPFU BEDEUTUNG
¢} KE INE BEDEUTUNG
1 SGT
2 SGA
3 SGN
& SGF
‘cOT0 3

PURKTEGITTER VON W ICHTUNCSFUNKT ION IN XINT BRINCEN.
ICC CALL FSXIIN{NXINT,MXTIAT XINT,UGR,CCR)

FUER |NFTYP| UNGLEICH 1 WIRD NICHTS WEITER GEMACHT, DA UGR UND 0GR

SCHON IN XINT STEHEN. FUER INFTYE{=1l WIRT ABWF({,1] IN XINT
£ INGEFUEGT, ‘
IFEIABS(NFTYP).EQ.L) CALL FSXINT INXINT MXINT, X INT,MXINTP,
ENABWF  AB WF s MABHE o4 4 8445 )
GOTO LABXINs (13,21, 27,31,371}
IRTEGRALBERECHNUAG
101 CALL FSGRALIRESULT,NXINT,XTNT,
NABWF  ABWF, MABHF,
NABQL,ABQL,MABQL JNABGZ,ABC2,MABC2 s AEBO3 ¢ AE03 , MARQ3,
KMROMy AUXROM, KHROMP, EPSROM DR INWA 5
IFAR LFAR,LFARA,FARIN (FAR AN, [ FUNAR, 8445 , 4446 )
GCTO LABGRAs { Lbs 16y 18522,26,25,26928,29,32,34,2%,38,39}
102 CC 5 K=1,3
LFARLL K)=,FALSE,
LFER(2,K )=, FALSE.
LFARA{L,K) =. FALSE,
& LFARA{2,K)=,FALSE.
GCTO LARFEL 141 542,43 ,44,45 )
102 K=1
8 IF(.NOT.LFARA{Ks [FAR}) COTO €
LFAR(K,IFAR) =, FALSE,
LFARA(K, [FAR }= FALSE.
CALL FSWRO411008,ITTF{IFAR), ITTFU{IFARY, FARAN(K, IFAR}, BS IGO0}
CALL FSWRO2(~2005,FARTN{K,TFAR L) FARINIK,IFAR,21}
TF(K.EQa1) CALL FSWROZ(~2007, [FUNAR{ 1, IFAR},ITIF{IFAR}}
IF(K.EQ.2) CALL FSWROZ(~2008 TFUNAR{2Z, TFAR},ITTFITEAR})
6 TFIK.EQ.2} GOTO 7

L

11i¢
1120
1130
1140
1150
116C
1170

1180
1150
1200
1210
122¢
1230
12490
1250
12¢0
1270
1280
125¢C
1300
1310
1320
1330
134C
1350
13&0
1370
1380
136¢C
1400
1410
1420
1430
1440
145¢
14€0
1470
1480
1460
1500
15140
1520
1830
156¢C
1550
i5€0
1570
1%8C
1590
1600
1610
1620
e3¢
1640
1650
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1C4

€0

w

46

oA

1000

[aNeal

K=2

GoTo 8

GCTO LABPRI, §17550, 51,23, 30y 524339 4C, 60}

DC § L=1,3

IF(LFAR(1,L)) LFARA{1,L}=.TRUE,

TF(LFAR(2,L}) LFARA{2,L)=.TRUE.

CCATINUE

ASSIGN 60 TO LABPRI

CC 60 IFAR=1,3

IF(LFARA(L,TFAR}.CR.LFARA(2, IFAR)} GOTC 103

CCNT INUE

GCTO LABPEN, (53,54,55,56,36)

IF{IDUR.NE.O) GOTO 46

TEST1=.FALSF. '

TEST2=,F AL SE.

TEST3=.FALSE .

LERMSG=, FALSE,

IF{ITEST.LT.1C) GNTC 4

LERMSG=,TRUE,

LYFST=ITEST-10

IF(ITEST .GE.1) TEST1=,.TRUE.

IF(ITEST.GE.2) TEST2=,TRUE.

IF{ITEST (GE.3) TEST 3=, TRUE.

INITIALISIERUNG VON FEFLERARRAY.

CALL FSWROO( 1}

NULLSETZEN VON ALLFN ERWEITFRUNGSGROESSEN (seeweP) .
MIRERP=)

MABWFP=0

FXINTP=0

¥ABQ1P=0

MABQ2P=0

VABC3P=0

KMROMP=0

VRFP=0

IDUR GIBT AM PROGRAMMENCE B7W. PRCGRAMMANFANG CIE ZAHL CER
GRUPPEN AN, FUER DIE BEREITS WERTE BERFCHMET WLRDEN.

DoHe IDUR LIEGT ZWISCHEN O UND NANF-NEND. (GRUPPENZAHL~-1}
BEIM ERSTEN ANLAUF FUER EINF RETHE VCN GRUPPEN IST TCUR=0.
NACH ERFOLGREICHEM PROGRAMMENDE WIRD IDUR WIEDER GLFICH NLLL
GESETZT. NDIFS GILT AUCH FUUER EINEM ABBRUCH NES PROGRAMMS, OHNE
NASS EIN WEITFRER ANLAUF MOEGLICH IST.

SCHREIBEN DER UEBERSCHRIFT .

TF{ICUR.EQ.DQ) WRITE{NCLTP,1000)

FCRMAT {117}

TF(IDUR. EQ.O) CALL FSWROZ{100L,EMAT(L)EMATEZ))

MEXIMALER BETRAC FUER NFTYP: MNFTYP

FAETYP=2

GLSCH SCHRANKE FUER TCLERAMZ VOMN ZWED GLEITKCHMAZAFLEA.

{ SIFHE LOGICAL FUNCTION FSTOLE }

GLSCH=1. 0E-6

1. GRUPPE FUER NIF BERECHNUNGEN ERFOLGEN,

1GR=NANF~1DUR

PRUEFUNG UND AUSCRUCK EINIGER GRCESSEN.

CALL FSTRUO(NE sENG o NANF o NEND oNFE,REFE, EFE, NENBEF ;ENPER,
#AMEUNg CONWFY s EPSROM, KMRCM, DRINWA, ISPATE, MIBER s MARWE ;MXTNT,MABQ1,

1€¢C
1670
1680
1690
1700
171¢C
172¢
1720
1740
17¢0
1760
1770
1780
17s¢
18C¢
i81¢
18¢ecC
1820
184C
185¢
1960
1870
1880
18$0
19300
1910
192¢C
1930
1540
1950
1960
157¢C
1980
156¢
2000
2010
2020
2020
2040
2CEC
2060
2910
2080
2060
2160
2110
212¢C
2120
214¢
215¢
216G
2170
2180
2190
2200

OO AN

[aRalgl

63

62

&1

15

AMABQ 2, MABQ I, MRF (MRF P 8446548445}

SIND ALLE QUERSCHNITTSTYPEN VORHANDEN ?

IF(IDUR.EQ.D} CALL FSTRUL{A446)

LOOP FUER ALLF GRUPPEN

CONT INUE

FVENTUFLLE UMSCHALTUNG ¥ON TESTl, TEST?, TEST3 LAD LERMSC,.
TF{IIPUMS.LE.-L)} GOTO 61
IF(IZPUMS.NE . IGR.ORL, I TUMS, LT, 0}
TITUMS =TTUMS

LERMSG=, FALSE.

TFCTITUMS.LT.10) GOTD €2
TITUMS=T ITUMS-12

LERMSG=, TRUE ,»

TEST1=.FALSE,

TEST2=.FALSF.

TEST3=,FALSE.

IF(IITUMS.GEs1 ) TESTI=,TRUE.
IF(TITUMS.GE.2) TEST2=. TRUE.
IF(TITUMS .GE o3} TEST3=,.TRUE,
CCATINUE

AUSDRUCK VON MATERIALNAME, GRUPPENRUMMER, GRUPFEAGRENZEN,
WICHTUNGSFUNKT TONSBEREICHIE), ~TYP(EN) UND ART{EN} DER
INTEGRATIOUN,

VOR DEM AUSDRUCK NER LETZVEN DREI GROESSEN: BESTIMMUNG NER
IATEGRATTONSBEREICHE INNERHALB EINFR GRUPPE. GIBER(I}, I=1,NIRER
"GIBER( 1)=GRUPPFNANFANG. GIBER{NIBER}=GRUPPENERLE.

GCTO 61

ES WERDEN AUCH ITIBER{I)},I=1,NIBER UND CIBER(T},I=1,NIBER GESETIT.

CALL FSTRU2{IGR,NF,FNG,NIBER,MIBER,GIRER, MIRERF ,[IBER,CIRER,
*NENBER,ENBER, NW FUNy CONW FUJ, 83445)

RLLLSETZEN DFR GRUPPENMITTELWFRYTE,

(AN CIESE STELLE KANN GESPRUNGEN WERDFN, WENN EIF ZAHL DER
INTEGRATIONSBERFICHE INNERHALB EINER GRUPPE FRWEITFRT WURDE.)
CONTINUE

LCCP UERER ALLE INTEGRATIONSPEREICHE

RPHI =0. 0

RABS=0, 0

RELA=0 .0

RICT=0,0

RFISS=0.0

RELFL=0.0

RPHIL=C. ¢

RABSL=0.0

RELAL=0.0

RTCTL=0,.0

RFISSL=0.9

RELFLL=0.0

CC 19 I=1,MI

DC 19 J=1.MRF

RF{1,J1=0.0

RELUT,J3=0.0

EC 10 18=2,NIBER

UGR=GIBER({ [R-1})

OGR=GIBER(IB)

NFIYP=TIBER(IB)

CONST=CIBFR{ 1B}

2210
2220
223C
22640
2250
2260
2276
2280
2290
23¢0¢
2310
2320
2330
2340
2350
2360
2370
2380
2290
2400
2410
2420
2430
2440
2450
2460
26470
2480
2450
280¢
2510
2g2¢
2530
254¢C
2550
2560
2570
258¢C
2590
2€0¢C
261
2¢2¢C
263C
2640
2650
2660
2ET0
268C
269Q
21040
271¢C
2720
2730
2740
2750
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=33 EeKeaReRal

it

13

1¢

41

18

17

£3

21

TF{TABS{NFTYP I GT . MNFTYF.ORUGR.CT .OGR} CALL FSWRO2(3001,°FSTRY,
ROUK P, L}

HWERN [NFTYPi=1 MUESSEN A UNC B FLER DAS PINKTHEISE WICHTLAGS
SPEKTRUM BERECHNFT WERDENS

FFETARSINFTYP ) NELLY GOTO 11

CALL FSTRUBINFE REFFsFEFENABWF, MARWF, APW Fy PABWEP, 8445, 3446€)
CONTINUE

ASSIGN 13 TO LABXIN
GCTC 100
INTEGRAL ¥ O N
Tiyp=1

ITYPFU=0

ASSIGN 14 TN LABGRA
GCTO 101 ‘
RPHIL=RESULTY

INTEGRAL VON SGA*PHI V(A UGR RIS CCR

CALL FSQUER{ *SGA * SUGR ;0GR ;NABQL s MARQL ;ABQL ;MABCEP 44445 ,8446)
CALL FSX INT (NXINT ¢MXINT X INT ¢ MXINTP,NAPQ 1y ABQ1,MABQ 1y 4,4 445)
1Tye=2

1TYPFY=2

ASSIGN 16 TO LARGRA

GCTC 101

RABSL=RFSULT

INTEGRAL VON SGA#F(E}/(SGT+SIGO} RFEMT &) 1T¥YP=6 1TYPFU=2
CALL FSQUER{*SGT ' yUGR, 0GR, NABC3 ,MABQ3,ABQ3,¥ABQ3P, 8445, 4446)
CALL FSXINTINXINT MXINTyXINT sMXIATP,NABQ3,ABQI(FABQ3,498445)
ITyp=6

1TYPFU=2

ITTF{1I=1TYP

FTTFU( LY =I TYPFU

ASSIGN 18 TO L ARGRA

IFELERMSG) GOTC 41

IFAR=1]

ASSIGN 41 TO LABFEL

GOTo 102

£C 17 I=i,MI

BCIGO=SIGo(I)

G070 101

REL{T,6)=RESULT

IF(LERMSG) GOTO 17

ASSIGN LT TN LABPRI

GCTO 103

CONT INUE

1F(LERMSG) GOTO 53

ASSIGN 53 TO LABRPEN

F{EINE VON UGR BIS CGR,

COTO 104

INTEGRALF VON

FLEYRSGT ITyP=2 TTVFFU=]
FLE}/(SGT ¢S IGO0} RE{M4I, 1} 1TYP=4& [TYPFU=0
FLE}/({SGT +S1GOy#»%®2 } RF{MIe 2} ITYP=5 T(TYPFU=O
FLEYASGTZL(SGTeSIGOI®*2)  RF{MI,4F ITYP=T ITYFFU=0

ASSIGN 21 TO LABXIN
GCTo 100
CALL FSTRUSTARQI NABQ3 MABNI,ABQL . NABQI,MABQL, MARQIP, 8445}

2760
2770
27840
219¢C
2800
281C
2820
2830
2840
2850
286¢C
2870
288Q0
2890
2900
291¢C
2920
2930
2940
295¢
2960
2817C
2980
2990
200¢
3010
3020
30120
3040
305¢
3060
307¢C
3080
3gsae
3100
3110
2120
3130
3140
3150
31¢0
317¢
3180
3180
3200
321¢
3zac
3230
3240
3250
3260
3270
3780
3290
3300

42

24

5C

25

51

2€

23

54

27

CALL FSXINTUNXINT ;MXINT XINT MXINTPsNARQL ABQL sFABQL 4 434451
iTyp=2

1TyPFU=1

ASSIGN 22 TO LARGRA
GLTO 101
RTCTL=RESULT
IF(LERMSG) GOTO 42
ASSIGN 42 TO LABFEL
GOTG 102

CC 23 T=1,MI
B831G0=SIGU(L}
[TYyp=4

1 1¥PFU=0
ITYTF{L)=1TYP
ITTFULL I =1TYPFY
ASSIGN 24 T0 LABGRaA
IF&R=1

6C70 101

RFLIT, LP=RESULT
TF(LERMSG) GOTO SO
ASSIGN 50 YO LABPRI
ECTO 103

11yP=5

ITYPFU=0
ITTF(2)=1TYP

TTTFUCL) =L TYPFU

ASSIGN 25 7D L ABCRA
IFAR=2

G070 101
REL{T.2)1=RESULT
IF{LERMSG) GOTQ 51
ASSIGN 51 TO LABPRI
GCTC 103

1TyP=7

ITYPFU=0
ITTF(3l=1TYP
ITTFUL3I=ITYPFU
ASSIGN 26 TO LABGRA
IFAR=3

GCTC 101
RFL{T ¢4} =RESULT
TF(LERMS G GOTO 23
ASSIGN 23 TO LABPRI
GOTO 103

CCAT INUE

IF{LERMSG) GOTOD 54
ASSICN 54 71 LABRPEN
GCIC 104

INTEGRAL VON F{E)®SGN
ASSIGN 27 7O LABXIN
GCTO 100

CALL FSQUER({®SGN fSUGR s (IGR, NABC L MABQL s ABQ I oMARQLP 48645 8446
CALL FSXINTINNINT (MXINT (X INT (MXIRT P, NAPQL ABO L MABQ Ly 4,84451
iTyp=2

TTYPFU=3

ITYP=2 [TYPFU=3

3310
3320
3330
3340
3380
3360
3370
3iac
3390
34C0
341¢C
3420
342¢C
31460
2450
3460
36470
248¢
3490
3500
3510
3520
3sac
3540
355¢
3560
3570
3280
3590
3€6CQ
3610
3620
363¢
3640
3€65¢
3660
3670
2€80
3690
3700
3710
3720
312¢
3740
3750
376C
3770
378¢
3790
3800
3810
3820
383(
3840
JE8Q
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28

43

28

30

55

31

44

ASSIGN 28 TO LABGRA

CCTO 101

RELAL=RFSULT

INTEGRAL VON F{E}ASCON/{SGT+SIGOH RF{MI,T) [T1yP=6 1TYPFU=3
CALE FSXINTONXINT jMXINT ¢XINT yMXINT P, NABQ3, 6BQ3:MARQ3, 44 8445)
ITYP=6

TTYPFU=3

TTTF(L)=ITYP
ITVFU(L)=ITYPFU
ASSIGN 29 TO LABGRA
IF{LERMSG) GOTO 43
ASSIGN 43 T LABFEL
GO0 102

CC 30 I=1,MI
BLIGO=SIGO(L}

1FAR=1

GCTO 101
RFLIT, 7Y =RESULT
IF(LERMS G} GOTO 30
ASSIGN 30 TO LABPRI
GOTO 103

CONT INUE

IF{LERMSG) GOTO 55
ASSIGN 55 TO LARPEN
GC10 104

INTEGRAL VON FUEI®SGN®MUEL
ASSIGN 31 TN LAPXIN
GCYC 100

CALL FSXINTINXINT MXINT ;XINT MXIRNTP,NABD1,8BQ1+,¥ABQLs4%4,%445)
CALL FSAUERL® MUEL *sUGR,CGRNABC2Z, MABQ2, ABQ2,MABQ2P 1 8445,4446)
CALL FSXINTUNXINT MXINTXINT,MXINTP,NABQ2 ,ABQ2 ,FABQ2 4 48445}
ITYpP=3

1TYPFU=0

ASSIGN 32 T LABGRA

GCTO 101

RELFLL=RESULT

INTEGRALE VON

FLE)RSGNEMUEL /{SGT+SIGO) RF(MI,3) ITYF=8 ITYPFU=0
FEEJRSON®MUEL / ({SGT+SIGO I *%2]) RF (M, 5) ITYP=S TTYPFL=0
CALL FSXINTUNXINT MXINT ¢X INT ;MXIRTF, NABQ3, ABQI,MABQIy 45 8445])
IF{LERMSG) G070 44

ASSIGN 44 TO LABFEL

GOTO 102

CC 33 I=1, M1

BSIGO=5IGO(T)

ITYyP=8

ITYPFU=0

ITIFLLI=1TYP

ITTFULLI=ITYPFU

ASSIGN 34 TO LABGRA

IFAR=1

CCT0 101

RFEL{T,3) =RESULT

IF{LERMSG} GOTO £2

ASSIGN 52 TO LABPRI

1TYf=3 [TYPFU=0

3860
3870
3880
3890
350¢C
3910
392¢
3930
3940
288¢C
3960
35710
3980
3990
40C0
4010
4020
4030
4040
40%5C
4060
407¢C
4080
4090
4100
4110
4120
4120
4140
4150
4160
4170
41380
4190
42C0
4210
422¢
42320
4240
425C
4260
42170
4280
4290
43CC
4310
4320
4330
4340
4325
4360
4270
4380
4390
440C

52

35

%}
(R}

56

39

4C

36

GCTO 103

ITYP=9

{T1YPFU=0

ITTF{2)=1TYP

ITIFUL2) =ITYPFU

ASSIGN 35 TO LABGRA

IFAR=2

GO0 101

RFLET, 5I=RESULT

TF{LERMSG) GOTC 33

ASSIGN 33 TO LABPRI

GLTO 103

CONTINUE

IF(LERMSG) GOTO 56

ASSIGN 56 TO LABPEN

GOTO 104

NLR FUER [SPATE=1 BERECHNUNG VON SIGF UND FF.
IF(ISPATE.NE.L} GOTO 3¢
INTEGRAL VON F(E}®SCF
ASSIGN 37 TN LABXIN
cCTC 100

CALL FSQUER({® SGF ' yUGR,CGR,NABQL yMARQL,ABCI,¥ABQIP,4445,48446)
CALL FSXINTANXINT;MXINT o XINT MXINTP,NABQLABOLFABQL,4,4445)
I1YpP=2

[TYPFU=4

ITYpP=2 ITYPFU=4

"ASSICGN 38 TN LAEGRA

GCT0 101
REISSL=RESULT
INTEGRAL VON FLE}ESGF/ {SGT ¢S IGO0} RF{MI, B} 1T¥yP=6 1TYPFU=4
CALL FSXINTONXINT MXINT  XINT ,MXIANTP,NABQ3 ,ABQ3 yMARQ3,4 ,8445)
1TYP=6

IT1YPFU=4
ITTF(1)=ITYP
TTTFU(L) =ITYPFU
ASSIGN 39 TN LABGRA
IF(LERMSG) GOTO 45
ASSIGN 45 TO LABFEL
cOTo 122

DC 40 T=1,41
BSIGO=SIGO(I}
TFAR=1

GO0 101
RFL{T,8)=RESULT
IFILERMSG) GCTC 40
ASSIGN 40 7O LABPRI
GCTC 103

CONTINUFR

IF(LERMS G} GOTO 36
ASSIGN 36 TO LABPEN
COTO 104
RFHI=RPHI+RPHIL
RABS=RAB S#RABSL
RELA=REL A+REL AL
RICT=RTOT+RTQOTL
RFISS=RF[SS#RFISSL

4410
4420
4630
4440
4450
4460
4470
4480
4490
4500
4510
4520
4530
4540
455¢
4560
4576
4580
4590
4600
4610
4620
4630
4€40
4650
4660
4670
4680
4650
4700
4710
4720
4730
4740
4750
47€0
4770
4780
475¢
4800
4810
4820
4830
4840
4850
4E6C
4870
4880
486¢
4900
451¢
4920
4930
4G40
4950
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C

20

RELFL=RELFL #+RELFLL

CC 20 T=1,M1

DN 2C J=14MRF
RE{ToJI=RF{TsJD)¢RFLIT, 4D

1C CONTINUF

CALL FSTRUGIENGNE; IGR ¢FFAKT MT, SIGORPHI (RABS (FELALRTLTRFISS,

*RELFLRF ,MRF, ISPATE)

444

446

NAECHSTE GRUPPE
1CR=1GR-1
IF{IGR.GE.NEND} GOTO 1
PROGRAMMENDE NACKH ERFOLGREICHEM DURCHLAUF,
KL=KL+¢1
ioLR =0
CALL FSWROL(1002,KL)
UEBERSICHY UEBER DIE GEDRUCKTEN FEFLER- UNLC WAFRMINGS
MELDUNGEN.
CALL FSWRSY
RETURN
PRCGRAMMENDE MIT ERNEUTEM PROGRAMMANLAUF MIT VERGROESSERTEM (N}
DATENFELT {ERN) .
CALL FSWROG{1003}
TF{MXINTP,EQ.O) MXINTP=MAXOD(PXINT, FARCL+MARQLP ,MARQZ+MABQ2P MABQ3+
MABQ3P) ~MXIANT
ICUR=NANF-IGR
GCTO 333
AEBRUCH DFS PROGRAMMS KENNZIFFER 34 NA DATEN { FROGRAMMSTEUER
KERNDATER OCER SPEKTRUFSECATEN } DIF OQURCHFUEHRUNG
DER RECHNUNG NICHT ZULIESSEN.
CALL FSWR0O0(3002})
IDUR=C
KL=KL+1
GCT1C 333
END

SUBROUTINE FSTRUCINE ENGoNARF,NENC NFEREFE, EFERENBER,

HENBERy NWFUNy CONWFU, EPSROM o KMROM, DRINWA ¢ T SPATE ¢ MIBFR,MABKF ¢MXINT,
*MARQL ¢ MABQ2 yMABQ3 yMRF ) FRFPy ko)

PRUEFUNG UND AUSDRUCK EERIGER GRCESSEN,
CIFEASTON ENG(I)oENBER(IIyNWFUNC 1} CONWFUC Lo TRU 2T RHI(3) 4RHZ2( 3},

HREFE(L) L EFE{L) y1ARG2(4}

LOGICAL*4 FEHLERTEST L TESTZoTESTILERMSG,FSTOLE,ORIFUN
REAL*8 MAT,BEST,S5GF,ARG3(5])

CATA BEST,SGF /*BEST 8,°SGF A4

COMMON MAT ¢NRL (2}, NC

COMMON/CFSTRU/ TESTL,TESTZ , TEST3 (LERFSGGLSCH EAFTY P, NFTYP
CCHMON/C FSDUR/ IDUR

CUVMON/CFSMEL/ CRIFUM

FEHLER=,FALSE.

RE >=1 7

IF{NE.GE. 1} GOTO 18

FEFLER=,TRUF.

CALL FSWRO6{3009,"NE 7 ,° P oNEs e CEL® y PTHAN®, 1}

4960
4870
4980
4560
500C
5010
5¢02C
5020
5C4C
5050
5060
SCTC
5080
5050
51CC
5110
5120
5130
5140
5150
5160
51170
5180
5150
5200
5210
€z2¢
5230
5240
525C
5260
527C
5280

ic
20
2C
40
£C
60
70
BC
30
1ca
110
120
12¢
140
150
160
170
18C

[a¥eXel

18

19

2C

21

43

44

45.

4€

47

48

17

NANF >= 1 ¢

TFINANF,GE.1} GOTO 19
FEHLER=, TRUE,

CALL FSWROG6(3009; NANF®,?®
NEND >= 1 ?

IF{NEND.GE.1} GCTO 20
FEHLER=, TRUE,

ChLL FSWHRO6(3009:*NEND?®,*
RERBER > =1 7
IF{NENBER.GE. 1} GOTC 21
FEFLFR=,TRUE,

CALL FSWRO6(3009;"'NENB® ,*ER
CONT INUE

NIBER >= §

IF{MIBER .GE.5) GOTO 43
FEFLER=.TRUE,

CALL FSWRO6(3C09,*"MIBE® "R
CUNT INUE

TFINFELLE.L .ORMARWF.CELS0) COTO 44
FEHLER =, TRUF,

CALL FSHRO6(3009,*MABW?, *F
CCATINUE

TF(MXINT .GE.100) GOTO 45
FEMLER=,TRUE,

CALL FSWRO6(3009," MXIN® ,° T
CONT INUE

TF(MABQL .GEL.130) GOTC 46
FERLER=. TRUF,

CALL FSWR06(3009,'MABQ*, "1
IF{MABQ2.GE. 100} GOTOQ 47
FEFLER=, TRUE.

CALL FSWRO6(3009,* MABQ® "2
IF(MABQ3.6E. 100} GOTO 48
FEFLER=,TRUE.

CALL FSWRO6{3CQ9,"MABQ® ,*3
CCNT INUE

IF(ICURL.NELDY) GOTQ 13
SETZFN UND TEST VON ISPATE. IST SGF VCRHANCEN, CANKR MUSS
SEIN. IST ES UNGLEICH 1, SO WIRD ES GLEICH 1 GESETZT.
187 SGF NICHT VORHANDEN, DANN MUSS [SPATE=0 SEIR,.
1ARG2{1}=3

ARG3{1 I=MAT

ARG3(2)=REST

ARG3 {3} =5GF

IRC=0

CALL NDFLOC({IRC, TARC2, ARG3, ARGSH, ARGS Y

ITF{IRC.EQ.1} GOVO 17

KEIN SGF VORHANDEN.

TF{TSPATE.FQ. 0} GQTC 3

ISPATE=0

GCTO0 3

SCF VORHANDEN,

TF{ISPATELED.1) GOTC 3

TSPATE=]

GCTN 3

FaNANF, *afE oo "THAN! 1)

P NEND o uGl o Py P THAR 5 1)

¢ gNENBER ®,GF." "THANT, 1}

P yMIBER, P GEL T HAN®,5)

PoMABWF. ToGEL s s THAN® 4500

T aMATAT P LGEL s PTHAN, 100}

PPMABQLy "W GE. T, TTHAN® 100)
TyMABE2s *GEL Ty TTHAN®, 100}
P sMABLI y L GEL T, THANT 100

ISPATE=1

190
2¢¢
21¢C
220
2320
24¢
250
260
e1C
280
26¢C
360
310
2z¢
330
240
350
360
370
380
3949
400
%10
4240
430
440
480
460
&7¢
480
490
50¢C
510
20
53C
540
€8¢
560
570
58¢
590
600
610
£2¢
630
t4C
650
€60
67¢
680
€SC
700
710
12¢
730
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2 COAMTINUE
TEST VON MRF, FUER ISPATE=0 MUSS FS 7, FUER T SPATF=1 MySS
ES 8 SEIN.

IFUUISPATE.FQo O AND MRF.NE T1a ORI ISPATE.FCe L, AND. PRF.RE.B}

*GCTO 889
TEST VON IDUR,
27 IFI{TDUR.GE.D} GOTO 40
FEHLER=, TRUE,
CALL FSWRO6(3009,°IDURE, "
40 IF(INURLLELINE-2}} GOTO 41
FEHLER=, TRUE »
CALL FSWR0O6T3009,°IDUR®, ®
41 CCATINUE
WENN NFE>1 TEST VON REFE,
IF{NFE.LE.L} COTQ 50
DO 51 1=2,NFE
TF{REFE{T).GT .REFE(CI-1}} GOTO 51
FFHLFR=, TRUE.
CALL FSWROT{3012,°*RFFE®,
51 CCAT INUE
50 CONTINUE
NANF >= END 7
TFINANF. GE.NEND) GOTC 1
FEMLFER=.TRUE,
CALL FSWROZ(3003,NANF, NEND]
CONTTNUE
GRUPPENNUMMER K TNNERFALB VON ENERGIEGRENZENSCHEWA?
GRUPPE I GEHT VON ERNGINE~I} BIS ENCINE-(I-1}) .
Doka I MUSS ITMMER KLEINER ALS NF SEIN
TF{NANF,LT.NE} GCTO 2
IF(NANFL.EQ.NE) CALL FSWROZ({200L1,hNARF,NF-11}
IFINANF.GT oNE} CALL FSWRO3(2C02, NANF(NE,NE~11}
NARF =NE-1
IFINANF.GE.NEND} GOTO 2
NERD=NANF
CALL FSWRQZ2(2CC3,NEND,NANF}
2 CCONT INUE
IDUR MUSS KLEIMNER GLEICH NANF-NERC SEIN.
IF{IDUR.LE.(NANF-NEND} ) GOTD 42
FEMLER=,TRUE,
CALL FSWRO&(3C09,°ICUR®,®
42 CONT INUE
TF{IDUR.GT D} GOTO 5

PyIDURe e GEL® 9" THAN® 40}

"y IDURy "o LE LBy *THAN® yNE~2)

ol REFE{TL) +'aGT. "

e

TsITUR, fLLE."

AUSDRUCK DER ENFRGIEGRUFPEN FUER WELCKHE TIE BERECHNUNGEN ERFOLGEN,

IFINANF.GTNEND) GOTO 4
WRITE{NOs1D00} NANF,ENGINE-NANF),EAGINF-(NANF~1})
100C FORMATI®OTHE CALCULATICANS WILL BE CONE FCR GROLF!,1I5,
%, WHICH HAS THE BOUNCARIES °, IPE1S5.6,°' EV AND %,
*LPELS. 64" EV. ')
cCcra 5
4 WRITEINO,LO21)

10C1 FORMAT(®QTHE CALCULATICAS WILL BRE CONF FOR THE FCLLCWING ENERGY GF

$CUPS %/ )
NHEL P=NANF-NENC
TF{NHELP .EQ.1) WRITE(NO,10C2}

s P THAN? (REFE(I-1}}

s TTHENT ,NANF-~NENC)

740
150
7€0
770
780
790
eca
el
820
830
340
850
8¢cC
870
egce
890
300
g1¢C
920
930
940
350
Gec
970
SEQ
990
1000
Icic
1020
1c3¢
1040
1050
1C€éC
1070
1080
1090
1100
1116
1120
113¢C
1140
1150
11€0
117¢
1180
1190
1200
1210
122C
1230
124C
1280
12¢¢
1270
1280

iccz

1002

1¢Ca
10

1C14

1015

22

1016

FORMAT(® °,2(°¢ LOWER
* PoE,2(0 CIMIT (EV}
IFINHELP.GT. 1} WRITE(NQ,1003}
FORMAT{® *,3(° NUMBER LOWER
* Pyl LIMIT (EV)
NGRANZ =NANF-NFND¢1
AHELP=({NGRANZ-13/3+¢1

D0 10 J=1.NHELP

I=NANF-3%{J-1}

IH2=1

TF({I-1).GE.NEND} IHZ2=2

IF({I-2) oGE-NENC) IH2=3

DC 11 IT=1,1H2

IE{IT=1-01¢1

RELETTY=ENGINE-T#II-1}
REZUTEI=ENGINE~T+IT}

WRITE(NT,1004) C(IH{TII,RHLCIT) REFZETTILIT=0,THED
FORMATI?® 7 ,3(CPI6,2X,L1PEL4.6,2X,1PEL4.6,2X )]

CCONT INUE

CCATINUE

WENN ISPATE GLEICH 1 AUSDRUCK,
IF{IDUR.EQ.0 - AND.ISPATE.EQ.1) WRITE{NG,10141}
FCRMAT{® OTHE MATERIAL IS F T S S I C A A B L E %)
WENN JSPATE GLEICH NULL AUSDRUCK,
IF{IDUR.EQeO. AND ISPATELEGC.O) WRITEINC,1015)
'FORMAT{YOTHE MATERIAL IS N O T FISSIONABLE,. 5}
ENGL{I) MUESSEN >= 0 SEIN.
D0 22 1=1,NE

TF{ENG(T}oGT o0.0.0R.FSTOLE(ENG(T },Co Oy CLSCH}) GOTO 22
FEHLER=, TRUE,

CALL FSWROT{3012,'ENG 7,°
CCATINUE

DRUCK VON DRINWA.
TF(INUR.EQ.0) WRITE (NG, 1016} NRINHWA, EP SROM

NUMBER UPFER )/

LIMIT (EVY ) /)

UPFER £/
LIMIT (EVY  ®)/)

ol oFRGIT 4" .GRe® (P THARN® 0.0}

FORMAT{® OWARNING MESSAGES IN NUMERICAL IKNTEGRAVION WILL BE PRINTED

*y IF THE ACTUAL RELATIVE ERROR®/

®' 1S GREATER CR EQUAL THAN ", 1PEL12.4,® TIMES THF WISHED RELATIVE E

HRROR = #,1PF 12,447, %)

UEBERPRUEFUNG CER GRUPPENGRENZEN.
NGRANZ=NANF~-NEND+1

CC & J=1,NGRANZ

I=NANF-{J-1}
IF{ENGINE~I} o LToENG(NE-(T~-11)} GCTC 6
FEFLER=,TRUE,

CALL FSWROL(3005,1)

CONTINUE

AUSDRUCK UND UEBERPRUEFUNG CER REREICHE FUER DIF INTERPOLATIONS
FLAKTI ON,

IFCTDUR,.EQ.O0) WRITE(ND,ICGS!

1005 FCFNAT('OTHE FOLLOW ING WEIGHTING SPECTRISM{ S} TS (ARF) USED.*/

P Py 14X,TENFRGY RANGF®,14X,7TX ,"WF IGHTINC SPECTRUM®, 18X,
**  TYP OF lNTEGRATION'/)
DC 7 I=1,NENBER
ENERGIEBEREICF.
IFloNOT, FSTOLE(ENBER{T}4—1.7,GLSCHI}} GOTO 8

1290
13¢0
1216
1320
122¢
1340
135¢C
1360
1370
138¢C
1390
14CC
1410
1420
1420
L1440
145¢
146¢C
1470
1480
1490
1500
is510
1520
152¢
154C
155¢
15€0
1570
1580
1590
1600
1610
1620
163¢C
1640
1650
1660
1670
168C
1690
17¢C
1731¢
1720
i732C
1740
1750
1760
177¢
178¢C
1790
1800
181¢
1820
1e3c
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1006

10¢7

1c08

14

1CcCs
1017

15
1010

1€
1011

13

1012

1013

IF{IDUR.EQ.0) WRITEING,1006}

FCRMAT [® * 14X, "WHOLE RANGE®}

GNIc 9

IF(T.EQ.1.AND. IDURL.EQ.O) WRITE(NG, EOCT) ENBER( 1)

FORMATE® *,8X,°1.06-5 E¥ TC *,1PEL4.6,% EVY)
IF(I.GT.1,AND.IDURLEQ.O) WRITE{NO,1008} ERBER{I-1},FNBERI(T)
FCRMAT(® * ,1PEl4abe® EV TO P 1PFL4.6," EVE)

CONTINUE

FUNKTIONSTYP UND ART DER INTEGRATION,

NFETYP=NWFUNIT)

TABSNF=TABSINFTYP}

TFITABSNF.LEMNFTYP) GOTO 12

FEHLER=, TRUE .

CALL FSWRO3{3006, 1, NFTYP, MNFTYP}

GCTa 7
ISPRU=[ARSNF ¢
EF{IDURLNELO}
GOV (l4,15.16¢
%}y ISPRU

CALL FSWRO3I(300L,*FSTR®,°U0 .11}

CRIFUN=.FALSE.

CFRITE=NPHI{1.0D+2)

IF(ORIFUN] WRITF(NO,10CS})

IF{.NOT.ORIFUND) WRITE(NO, 1017}

FCRMAT(®#°,40X,* ORIGINAL FUNCTICN CPFI=1.0D40/E")
FORMAT {* +°, 40X, ' FUNCTION DPHI GIVEN BY THE LSFRY}
GEYN 13
WRITE(NG,1010}
FORMAT (* &7 440X, "
GCYO 13
WRITE(ND,1011) CONWFU(T)

FCRMAT(® +° ;40X 42X 4 X, LFEL3.5,°/E®)

Gayo 13

CCATINUE

INTEGRATIONSART,

IF{IDURNE.O} GOTO 7

TFINFTYPLE.O) WRITE{NC,1012}

FORMAT( % +°,85X, ° NUMERTCAL®}

IF{NFTYP . GT .0} WRITE{NC,1213}

FORMATE" ¢* ,85X,° ANALYTICAL®}

CONT INUE

WEAN EIN PUNKTWEISES WICHTUNCSSPEKTRUM VERLANCY WIRE,
MUSS NFE > 1 SEIN.

CC 23 T=1NENBER

[FITABS{NWFUNIT})oNE.1.CR, NFE.GT. 1)} €CTN 23
FEFLER=.TRUF .

CALL FSHROL(3007,1)

CCAT INUE

WEICHE FUER NENBER=1 UMNEL NENBFR > 1 .,

IFINENRER,GT, 1} GOTC 24

ERBER{1} MUSS ENTWEDER GLEICH —1.C ODER GROESSER GLFICH
EAGINE-{NEND-1}} SEIN,

GOTO 13

POINTWISE GIVEN WEIGHTING SPECTRUM?®)

TF{FSTOLE(ENBERI1},;-1.0+GLSCHI-OR.ENBER{1}.GF, ERCINE~{RERD-L}])

* CROFSTOLE(ENBFRIT ) LENGINE-INEND~L} ), CLSCHE) COTO 25
FEFLER=, TRUE,

1840
149840
1860
1870
1880
1390
19¢0
1910
1920
193¢
1940
1550
1960
1970
198¢
1990
2000
2010
2020
2020
2040
2C=¢C
2060
2070
2CEC
2090
21CC
2110
212¢
2130
2140
218¢C
2160
217¢
218¢C
2190
22CC
2210
2220
2230
2240
225¢C
2260
221¢
2280
2290
22¢C
2310
2320
2320
234C
235¢
2360
2270
2280

[aNeNel

24

CALL FSHROZ2{3004,FNBER{L) ;ENCINE-(REARD-L )}
cCvn 25

WEAN NENBER > 1 IST MUSS ENBER(NEAEER]} >= ENGINE-I{NEND-13}) SEIN.

IFIFSTOLE(ENBERINENBER} ENGENE~{ NERND -1 ¢GLSCH} LR,

*EABER(NENBER) GT LENGINE-INENC-11 3} GNTO 24

FEHLER=. TRUE.

CALL FSWROT(3012,*ENBE®, °R TyNENBER,ENRER(NENBER]) y* o GE . ®

#OTHAN® ENGINE-(NEAD-1}1}}

2€

és
25

30

32

33

34

CONT INUE
ERBER(TY ™MYSS GROESSER SEIN ALS EMBER{I-1}
D0 29 I=2,NENBER

TF(FNRER (T} .GT-ENBER{ I-1}} GNTO 29

FEHLER=, TRUF,

CALL FS4ROT({3012,"ENBE®,'R

* )

CONTINUFR

CCNT INUE

WERN INWFUN{TIT >= 2 CARN MUSS CONWFU{I) UNGLEJCH NULL SEIN.
00 30 Y= 1,NENRER
TFITABSINWFUN(T) ) el T0o200Re «NOT oFSTOLE(CONWFU( TE40s0,5LSCHI

*G0T0 3¢

FEFLER=+ TRUF,

CALL FSWROT(3012,"CCAW® ,* FU
CONT INUE

TEST VON EPSRCM UND KMRCM.

Ty Ly CONWFUTTlo "o NEL "y PTHAN® , 0.0}

"CaC <= FPSROM <= 1,C

10 <= KMROM <= 40

IF{EPSRO¥,. GT.0.0.0R.FSTCLE(EPSRCM,0.0,CLSCHID CLYO 31
FEHL ER=, TRUE,

CALL FSWRO6{3N1ND,"FEPSR?,°0M ?,FPSROM, *wGE.%y *THAN®,0.0)
TF(EPSRNM LT 1.0.NR.FSTCLE(FPSROM, 1.0, CLSCHY) CLTC 32
FEFLER=.TRUE.

CALL FSH4RO6(30L0,°EPSR® ,*OM
TF(KMROM ,GE. 10} GOTD 33
FFHLER=, TRUE.

CALL FSWROS(300G, "KMRND ", '™
IFIKMROMLEL40) GOTO 34
FEHLER=. TRUE,

CALL FSWRD6(3009, 'KMRIJ®*, *M
CORTINUE

IF{FEHLER) GOTO €98

KEIN FEHLER FESTGESTELLT.
IF{TESTL) CALL FSWRCO{LO04}
RETURN

STEUERNDATEN LASSEN DURCHFUFHRUNG DER RECHNUNG NICHT ZlU.
RETURN 1

FREP=1

RETURN 2

ENC

® GEPSROM ® LE.'s "THANT, 1.0}

PIKMROM® (GE . ", THAN® ; 10}

PoKMROM,; oL Es P P THANT ;401

TRl sERBERIL} 4*aG T " THAN! (ERBRERIT-1}

2390
2400
241C
2420
2430
2440
2450
2460
2470
248¢
2490
7500
2%81¢C
2520
2530
2540
2550
256C
2570
2580
2590
2600
Z2e1cC
2620
2630
2640
2€50
26€0
2670
Z€80
2690
270¢
271c
2120
2712¢
2740
2150
2760
2770
278C
2790
2800
2810
2820
2820
2840
Z8EC
2860
2870
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2N aXel

1cCe

1CC8

1060

SUBRCUTINE FSTRUL {*}
PRUEFT 08 DIE QUERSCHNITTSTYPEN SGA,
SIND.

SCGN, SGT UAL MUEL VCRHANCEN

LOGICAL®*4 FEHLER,TESTLo TEST2,TEST3,LERWSG
REAL%*8 ARGI(5)¢NAMES(4)oMAT, TFXT
CIMENSION TARGZ(4) FMATL2},TYP(2)

CATA TEXT/®BEST T/ NAMES/ tSGA T, ESGN S SGT ,
#OPLEL vy

EQUIVALENCE (MAT,EMATCR) ) (ARG3IL 3} ,TYP(1}}

CCMMON MAT

CCMMON /CFSTRU/ TEST1,TEST2,TEST3,LERMSC
FEMLER=.FALSE,

1ARG2{ 1) =3

BRC3 (1 )=MAT

ARG3{2)=TEXT

DO 1 I=1:%
ARG3I(3}=NAMES (1}
IRC=0

CALL NDFLOCUIRC, IARCG2:ARG3, ARG4; ARGS)
IF{IRC.FQ. L} GOTC L

FEF_ ER=. TRUF,

CALL FSWRO4(3008,EMAT(L)FMATI{2),TYP(L},TYPI2})
CONTINUR

IF{FEMLER) RETURN 1

IF(TESTL) CALL FSWRQO(1006}

RETURN

ENC

SLBROUTINE FSTRU{ICGR,NE,ENG,NIBER,MIBFRGIRER 4WIBERP IIBER,CIBER,
* NENBER,ENRERyNWFUNCONWFU p% )

AUSDRUCK VON MATFERIALNAME, GRUPPENRUMMER UAND GRULPPENGRENZEN.
BESTIMMUNG UND AUSDRUCK VCN INTEGRAT ICNSBEREICHIE) ART(EN)

UND TYP(EN) DER INTEGRATION INNERHALB FINER GRUFPE.

DIFENSTON ENGUL I GIRER(L)» ITTRER(IICIBFR{1), ENBER{TI,NWFUN(1},
% CONWFUL 1)

LCGICAL®4 FSTOLE,TEST1y TEST2,TESTJILLERWMSG

REAL*8 MAT

CCMMON/CFSTRU/ TESTL,TESTZ, TEST3,LERMSCG,GL SCH

CCMMON MAT,NRI({2},NO

WRITF(NO,1008)

FORMAT(® Q%)

WRITE(ND,1009)

FORMAT{® ?,126(%%°}}

WRITE{NO, 1000} MAT, IGR,ENGI{NE~IGR) sENGINE~({IGR-1)]}

FORMAT {7 %%, AB8,° CROUP=?,14,° LCWFR BOUNDARY=%y IPEl4.€," EV
FUPPER BNUNDARY =%, IPE 14y ® FVo?y32XN,0%7)
SETIEN VON GIBER{1) UNC CIBER(NTRER]}.

NIBFR=2

IF(NIBER «GT +MIBER) CALL FSWRC3{3CCl, *FESTR®*, Y2
GIRFR{1) =ENG{NF-IGR)

.1}

10
20
30
4C
50
1
706
80
9cC
100
11¢
120
13¢
140
150
16GC
170
1e¢
190
200
21C
220
23¢C
240
250
2¢éC
270
288

10
2C
30
4C
50
6C
70
8Q
90
100
110
120
13¢
140
150
16C
170
180
190
200
21cC
220
220

C
[#
C
c
C
2
3
I
C
[»
4
8
7
14
€
1G
C
C
1001
1ccz

GCIBER(NIBER J=FNG(NE-{IGR-11}])

BESTIMMUNG DER CURCH WICFTUNGS FUMKTICONEN BEDINCVEN UNTERBEREICHE,
[IBER{ 1} UND CERER{ 1} SIND OHNE BECELTULNG UND WERDEAN DESHALR
GLETCH -999999 BIW. —-999999.C GESETZT,

TIBER{ 1) =-939559
CIBPERIL1}=-999999.0

WEAN NENBER GLEICH 1 IST,
IF(NENBER.EQ.1} GOTC 1
SUCHE VIN ENBER({I} MIT CIBER(NIBER-1J<ENBER{TI<GIBER{NIBFR])

BC 2 T=1,NIRFR

IF(ENBER [T} L TLCIBER(NIBER- 1)} . ORFETOLE(ENBERLT) GIRERINTIRER-1},0L
®*SCHY ) GNTO 2

IFIENBERT I} .GTGIBER(NIBER) - CR.ESTCLE(FAREF{TI) CIPFRINIBERD,CLSCHY
%) GCTO 3

NIBFR=NTRFR+ 1

IF(NIBER ,GT.MIBER]} COTO 2

GIBER{NIBFR}=CIRER{NIBER-1}

GIBER{NIBER-1}=ENBER{I)

CCNT INUE
TF(NIBER.LE. MIBER}
MIBERP=NIBER~MIBER
RETURN 1

CONTINUF

SETZEN NER W ICHTUNGSFUNKTIONSTYPEN UND INTEGRA JICNSARTEN,
SFTZFN NER NORFIERUNGSKCASTANT EN.

IF(NFNBFER,GT.1} GOTO &

TFINIBER.GT .2 CALL FSWRO3(3071,°*FSTR®,*UY2Z ¢, 2}

FIBER( 2)=NWFUN( 1)

CIBER{2)=CONWFUL1)

GCIC 117

CONT INUE

1=2

J=1

TF{NOT.FSTOLFA{GIRFR{ T}, ENBFR{JIGLSCH),AND,
HFERBER(OJ) LT GIBFRIT}} GCTC 5

TIBFRUT)=NWFUNEJ)

CIBER(I}=CONWFULJ}

CCT0 6

J=Jel

IFUILELNENBERY GOYC 7

TFIT.NE.NIBER) CALL FSWRC3{2CCI, *FSTR®,2U2 *,2)

TTBER{T) =NWFUNENENBER)
CIBFROI}I=CONWFUINENBER )

CLT0 19

I=1+¢1

LFUI.LF.NIBER}Y GCTO 8

CCATINUE

AUSDRUCK DER TMTEGRATIONSBEREICHE,
UNT ARVEN DER INTEGRATICN.

DARN GIBT FS KEIANE UNTERBFREICHE.

GOTC 1

TYPEN DER WICHTURGSFURKTIOM

CC 11 I=2,NIBER

WRITEING,1001) GIBER{I-1) ,GIHERI{I}
FCRMAT (* %%, 11X, °FROM ?,1PFl4.6,% EV TN
IF(IIBER{II.LF.0) MRITE(ND, 1002}
FORMAT(®¢®,58Xs *NUMERICAL")
TF{ITBER(T}.GT0) WRITEING, 1C03)

PelPEL4.6," FUT)

240
250
260
27¢
280
260
3CcC
310
329
3¢
34C
2890
360
3¢
28¢C
390
400
410
420
43¢
%40
450
460
470
480
490
500
510
520
530
540
€€Q
560
570
28C
590
[
610
€24
630
€40
£50
560
e
680
650
icc
TL0
7z¢C

730
740
750
€0
770
780
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10C3

1CC4

14
100%

1£
1006

1€
1007

11

323

(a2l

OO OO0 DO

a8aa

1¢0cCo

FORMAT(? ¢* ,58X, "ANALYTICAL®}
WRITE(NO,1004)

FCRMAT(®+® ,68X," INTEGRATICN IS USED.®?
ISPRU= TABS(TIBER(T) jel

GLTC (14415416

#), ISPRU

CALL FSWRO3(3001,"FSTR®*; U2 ",41}

WRITEIND , 1005}

FORMAT (*¢9,89X%, % DPHI IS USED AS WEIGHTING SPECTRUN. %'}
GCT0 11

WRITEINO,1006)

FCRMAT {* +°,89X,° POINTWISE GIVEN WEIGHTING SPECIRUM. %%}
GCYO 11

WRITE(NG,1007) CIBER(LIL)

FCRMAT(® #* ;89X 3" FUNCTICN ® o 1PEL3.5,%/F USED"yEX,%%%/

#% 5,970, "AS WEIGHTING SPECTRUM, ®45X," %%}

CL10 11

CCONTINUE

WRITE(N],10091}

IF(TESTL} CALL FSWROG(1007)
RETURN

EAC

SUBRNUTINE FSTRUI(NFE,REFE,EFE NARWF (MABWF ;ABWF (MABUFP o% o %]

DARSTELLUNG DER PUNKTWEISEN WICHTURGS FUNKT ION CURCH GERACENSTUFCKE

NABWF IST DFR INDEX BIS ZU OFM DAS FELD ABWF GEFUELLT IST,
DIMERSION REFE(L I, EFE(L)}, ABHF{MABHF, 41}

LOGICAL*4 TESTY, TEST2,TEST3 yLERMSGFSTCLE,FINBECD

COMMON NR1{4),NO

CCMMON/CFSTRU/ TESTL,TESTZ ,TESTI ,LERMSG, GLSCH,

*NR2{41,UGR,OGR

IF{NFE.LE.1 ) CALL FSWRO3{3D01,°*FSTR®, *U3
FINAFD=.FALSE.
VERGLEICH VON UGR MIT REFE{11}.
UGR > REFE{1l) OCER FSTCLF(UGR,REFE(L)},GLSCkK) GLEICH .TRUE.
ABHFL 1,11=UGR 3 ABWF{1,2}=-55999%.C 3
ABWF({1,3)=-999999.0 ;3
ABWF {1 44)=-559999.0;

s 1}

NABHF=1 |

I=2 SETIEN UND 1.
UCAR < REFE(1) FEHLERAUSGANG.
IF(UGRLGT.REFE(L ). OR FSTCLF{UGR, REFE(L ), GLSCH} I COTO 1
CALL FSWROT( 3015, FIRS®,°T P GREFE(L) 3" eGTo® s P LLWE® 3 R
RETURN 2
ARWF(1,1)=UGR
APWF(1,2}3=-999999.0
ABWF{1,+3)=-999999,.0
ABWF(1,4}3=-999693.0
NABWF=1
NN=1
IF(TESTZ ) WRITE(ND, 1000} NNy (ABMF(15d) +d=144)
FORMAT(® ABWF: NABWF=® ,15,% E=f, 1PE14.6,°% A=', [PE14.6," B=",

REFE(L) SUCHEN, #IT UGR < REFE(T}

P yUGRY

790
eao
gic
820
813¢
840
850
860
870
BEC
890
s00
310
520
9320
340
Gs¢
960
370
sel
990

1000

i0
2C

4G

50

60

1c

80

30
100
110
120
130
14C
150
160
170
1ao0
iso
200
210
220
230
240
250
260
270
280
29C

[eXalel

[aXaNel

1C

£

333

#IPELG.6, * ABWFINABNF,41=%,1PE12.4,%.°)
1=2

IF(RFFELI}.GT.UGRY GCTCO 3

I=1+1

IF(I.LE.NFE} GCTC 2

KEIN ENERGIEPUNKT DES SPEKTRUMS
CALL FSWRO2(3N14,UGR,QOCR}
GO 8es

CONT INUE

LCCP SOULANGE DURCHFUEHREN,

IST GRCESSER ALS UGR.

BIS {EINSCHLIFSSLICKH) 1« REFE(I}>=0OGR
WIRD KEIN REFE{T}>=0GR, IST AUCH FSTULE(REFE(NFE) OGR,GLSCHI
GLEICH .TRUF. ZUGELASSER,

IF{FINBED) GOTO 7
TF{REFE(I} LT ,OCRY
FIABED=, TRUE.
NABWF=NABWF+1

A UND B DER GERACENSTUECKE RERECHNEN.
IFINABHF .GT .MABWF) GOTO S

IFIREFE(TI)LT-REFE(I~1)} CALL FSWRO3{3001, *FSTR®, Y2
ABWF{NABWF,1}=REFF(]}

€=1.0/{REFE(I)-REFE(I-1})

ABRF {NABWF 4 2) =(FFF{I)~EFE(T~1)1%(C

ABWF(NABWFy 3)=(EFE( I~ 1) REFE(TIJ-EFECT ) *REFE(TI~1}1%Q
ARWF (NABWF 4 )=1.0
IF(ABWF{NABWF y2) e NE o 0o 0o CRo ABWF (NARWF 43} JAE.O0.C} COTO 9

LABWF (NABWF4)=0.0
GCTC 10
YI=CEFE(I-1}

TFINABHF.EQ.2) Y1=ABWF({2,2)%ABHF (1,1 )¢ARHF(2,3)
Y2=EFE{T)

IF(Y12Y2 . LT.0.00 ABWFINABWF, 4)=—1.(
[F{TEST2.AND. « NOT. FINBEC) WRITE(RD,1000}
B4}

IF{FINBED} GOTC 7

I=1+1

TF{T.LE.NFE} GOTO 4

KEIN REFE(I} WAR >= (CGR.
FETOLFIREFE(NFE} (OGR,GLSCHI
ANCERNFALLS FEHLER.
IFLFSTCLEIREFE(NFF) ,0GR,CLSCHYY GOYO 7

CALL FSWROT{3015,°LAST®,°® FYREFEINFE) ¢ %ol To * 4 UPPES ;7R
GCTO 838

IF{NABWF.LE.MABWF)} GOTO 230

MARWFP=NABWF-MABWF

RETURN 1

ABHF (NABHF; 1 }=0GR

ABWF INABHF 44} =1.0

GOTOo 8

"9 2}

GLETCH . TRUE. WIRD JUGELASSEA,

TF{ARWFINABWF 32} «F Qo 00 0uAND. ABWF (NABWF¢3) .FQ.0.0)CALL FS®HRO3 (3001,

®#EFSTRO U3 ¢ ,3)
YI=ABWF(NABWF ,2) *ABWF (NABWF~1,1) ¢+ ABWF{MNABWF,3)
Y2=ARWFINABWF, 21 #ABWF{NABWF, 1} +ARWF{NABWF,3}
TFIYI*Y2.LT7.0.0) ABWF{NABWF,41=-1.0
TFITFEST2) WRITE(NN, 1000) NARWF ;{ ABWF { NABWF yJ) sJ=1,4)
RETURN
END

NABWF ¢ {ABWFINABWFyd)oJ=1,

* S0OGRY)

300
210
320
130
140
350
360
279
180
290
400
41¢
420
43¢
44¢
450
LY
470
48¢C
490
500
51C
520
CENY
540
550
£€Q
ST0O
580
590
€CcC
61¢C
620
€2¢
640
650
eeC
670
I3:13
690
700
71¢
720
730
74¢C
750
160
770
180
790
800
€16
820
830
840
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iocs

1006
i1

ot

i~

SUBROUTINE FSTRUGIENG yNE yIGR,FFAKT ¢MI o SEGO,RPHI,RABS,RELA,RTQT,

*RFISS,RELFL,RFyMRFy ISPATE)

LCGICAL® 4 TESTL,TEST2,TEST3,LERMSC,LFARL(6),LFAR2(6),LFARIALG]),

#LFAR2A(6 )
REAL*8 MAT ,STRK,RPHI RABPS ,RELA,RTCT, RFISS;REL FL4RF,

#SGBC ySGBA,SGBNy SGBNOL, SGBNL,SG8T1,SGAF yHELPL yHELP2 yHELP3 4 HELP23
CIPENSINN ENGIL)FFAKT (MI 61 STIGOCL)RF(MIMRFI,TF{T},FARIAN(EY,

#FARZAN( 6]}

CATA STRK/*STRK
ket FC °/

COMMON MAT, NREC2) NOUTP o JA ¢ NANF o NEAD

CC¥MCN/CFSDUR/ ICUR

CCPMON/CFSTRU/ TESTL,TEST2,TESTI (LERKSG
UGR=ENGINE~IGR}

OGR=FENGINE-{IGR-1}}

IF{.NOT.TESTZ} GOTO 1

CALL FSWRO6(101C,!* F P FLUX® JUCGROCR,*PHI®*, RFFT}
CALL FSWRO6(-1010,° P PFLUX® e LGR,OGRs *SGA® . FABS)
CALL FSWRO6(-1010,° Py SFLUX *yUGRy 0GRy *SCN*, RELA)
CALL FSWROG6(-10L0,.* Ce'FLULX® s LGR, 0GR, *SCT* 4RTCTY
CALL FSWRO6(-1010," e PFLUX o UGR, DGRy *SCF* 4 RFISS)
CALL FSWRO6{-1010,°CUR ¥ ,*RFAT? ;UGR,CGR, *SCN* ¢ RELFL)
AUSDRUCK VON RF,
WRITE(NOUTP,1005) M],MRF
FORMAT{ ® QAUSDRUCK VON RF,
CC 11 I=1,MI
WRITE(NOUTP,1C06}
FCRMAT (*
CONTINUE
GRUPPENQUERSCHNITTE NULL UND F-FAKTOREN EINS SETIEN,
CINTINUE

SCRA=0,9

SC8F=0.)

SGEN=0.0

SEBN01=0.0

SG8N1=0.0

SCET1=0.0

CC 2 I=1,41

D0 2 J=1,6

FFAKT{I,J)=1.0

BERECHNUNG DER GRUPFENQUERSCHNITTE UKD F-FAKTCRER,
TF(RPHI.NE.0.0} GOTO §

BE="314,° MRF=%,12,%.°)

(RF{I,J)sJ=1MRF]
'y IPBEL3.61)

INTEGRAL UEBER PKFI GLEICH 0.0, NANM MUESSEN RAFS, RELAs, RTOT,

(RFISS) UND RELFL AUCH GLEICH NULL SEIN.

$/TE/® FA 'y ® FN ', FF %, 9FNCLT,*FNL ¢,'FT1

TF{RABS. NEeJeN e OReRELANELD.0s0RRTOT NELO.,0.ORRFLFLNF.0.0.0R,

${ISPATE.EQ. L. AND.RFISS.NE.C.Q)) CALL FSHRO3(30C1,*FSTR* ;"U4
CALL FSWROO(~2012)

GOT0 10

SC8A=RARS/RPHI

SGEN=RFLA/RPHI

SCBNCLI=RELFL /RPHI

el

10
2C
3c
40
5C
60
7C
80
90
1¢¢
110
120
13¢C
140
150
160
17C
180
190
200
210
220
230
z24C
250
26C
27¢C
280
290
300
310
320
220
340
35¢Q
3€C
370
380
390
400
410
420
43C
44C
45C
460
47C
480
490
£ce
510

[aXaEuKse]

1C

13

42

41

37
18

45

SEBNLI=S5G8NOL

SC8TI=RTCT/RPHI

IF{ISPATE.EQ. 1} SGBF=RFISS/RPHI

SIGA=FSSAGL(SC8A)

SIGN=FSSNGL{SGBN)

SICNOI=FSSNGL {SGBNO1}

SICNL=FSSNGL{SGBMNL)

SICGT I=FSSNGL{SGATL)

SIGF=FSSNGL{SGBF)

CCANTINUE

F-FAKTOREN BILDEN,

BEI VORKCOMMENCEN DIVISIONEN MURCH RNILL WIRD DER F-FAKTOR
GLEICH 1.0 GESETZT. :

TE{LERMSG) GOTC 34
BC 33 J=1,6
LFARI{ U} =.FALSE.
LFARZ2{J)=.FALSF,
LFARLA(]I=.FALSF.
LFAR2A(J) =. FALSE,
CONT INUE

CC 12 I=1,MI

J=C

J=J+¢1
IF(JsEQe1.0R. LERMSG} GOTC 41

TF{.NOT.LFARIA(JI-1}) GOATO 42

CALL FSWRO3(2017,HELP4, FARLAN{J-1},SIGOLI-1})
LFARLUJ-1)=.FALSE.

LFARLA(J~L)=.FALSE,

IF (. NOT, LFARZA{J-1}) GCTC 41

CALL FSWRO3{2018,HELP4,FAR2AN{ J- 11 ,51G0{I~-1}}
LEAR2{J-1)=.FALSE,
LFARZA{J-1) =, FALSE,
[F{J.GT.6) GOTO 12
TF{J.EQe3.AND.ISPATELNELL)
HELP 1=5G 84— SG 8F
IF(JoNE.1.0R. ISPATELEQ.C} GNTD 14

HFLP&=TF(T)

IF(HELPL1NE.OO ANDLRF{TIs1}.NELO.0) GCTO 1%

IF{LERMSG) GOTC 37

IF(LFARLETJ)) GOTC 12

LFARL{J)=.TRUE,

FARLANEJ)=SIGCHT)

€CTo 13

CALL FSWROZ(2014 HFLP4,SIGOIT}D

CALL FSWROG6{-10144RFUI 6} yRF{T 41D eRF(T B} ,RF(I ,11,SIGA,SIGF)
GCTo 13

HELP Z=RF {146} ~RF{ T, 8}

IF(NOT.LERMSG.AND . LFARL{J}) LFAR1IALJ}=, TRUE.

FRARTUT , L) =FSSNGLE{{HELP2/RF{T, 1} }/FELPL)

IF(HELP2.EQ. 0,0} GNTO 45

TF{.NOT.LERMSC.ANC.LFAR2(J}} LFARZA{J)I=.TRUE,

c070 13

IF(LERMSG) GOTO 38

IF{LFAR2{J}} GOTC 13

J=jrl

£2¢
52¢
540
5840
56
570
580
590
£0C
610
620
€2¢
640
EEQ
6e0
670
680
6950
70¢Q
710
720
730
740
750
1¢¢
770
7ec
790
800
gic¢
820
830
84¢
850
86C
870
geg
890
300
Sic
920
43¢
940
350
Sé&C
970
SEC
990
1000
101¢
1020
1¢3¢C
1040
1080
106C
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22

23

24

16

2¢

17
20

39
32

31

44

40

12

LFAR2(J} =. TRUE,

FARZANTJI=SIGOIL)

cCIC 13

CALL FSWRO2{2016,HELP4,SIGO(T}])
GOTO 18

FELP&=TF {J}

COTO (21422523524925426)44J

CALL FSWRO3{3001,7FSTRe, %y *,2)
HELP I=RF {6}

FELP3=5GBA

GCTC L6

HELPI=RFII, 7}

HELP3=SGBN

G010 16

FELPLI=RF {[,8}

FELP3=SG8F

GCIC 16

FELPI=RF{1;:3}

FELP3=SGBNO1

HELP2=RF {I,1)

CCTa 30

HELPL=RF {[,5}

FELP 3=SGBNT

ceve 17

HELPI=RF (], 4}

FELP3=56G8T1

HELPZ2=RF {[,2}

HELP 23=HELP2*HELP3
IF{HELP23.NE0.0}) GOTO 31
IF{LERMSG) GOYO 39

IF{LFARL {J}) GOTC 13
LFARI(JI=,TRUE.

FARLAN(I)I=SIGO(I}

GCTC 13

CALL FSWRO0Z2(2014,HELP4,SIGO(1})
CALL FSHWRO3{~1013 HELPL HELP2,HELP 2}
GOTO 13

FFAKTY (I, J}=FSSNGL{HELPL/HELP23)
TF{NOT, LERMSG. AND, LFARL{J}) LFARLA{J)=.TRUE,
IF(HELPL .EQ.0.0) GOTO 44
IF{.ROT. LERMSG. ARNDL LFAR2(JY) LFARZALJI=.TRUE.
GoTO 13 .
IF(LERMSG) GOCTC 40

IF(LFAR2{J}) GOTO 13

LFAR2{4) =,TRUE .

FAR2AN{J}=SIGCHI}

CEYn 13

CALL FSWR02(2016 HELP4,SIGOL1})
GOTO 32

CONTINUE

IF{LERMSG} GOTO0 35

€C 36 J=1,46

HFLP&=TF (J)
IF(JeEQe 1 AND L ISPATELNE. O} HELPA=TF{ T}

TF{LFARL {(J)} CALL FSWRO3(2017,HELP4,FARLIAN{J}, $TGOIMI))

ig70e
1080
1050
Lico
1110
1120
1130
1140
1150
1160
1110
1180
1ig¢C
1200
1210
1220
123¢
1240
1250
12¢€C
1270
1280
1290
1360
1310
1320
133¢
1340
1350
1360
1270
1380
139¢
race
1410
1420
1430
1440
1450
1460
147¢C
1480
14SC
1500
1510
152C
1530
154C
1550
1560
157¢
1580
189¢C
1600
1€10

[aXul

3¢

[3%]
A

1000

1001

&

1002

€
1003

1004

333

IF(LFARZ(J)} CALL FSWROZ(20LE,HELP4,FARZAN(I} ,SIGCIPIL])
CCATINUE

ALSDRUCK UND AUSSCHREIBEN DFR GRUPFERCQUERSCHNITYE UKD F-FAKTOREN,
FUER TOUR=0 UKL IGR=NANF 1. RECORC SCHREIBEN,
IF{IDUR. LY, 0} CALL FSWRO3{300L,*FSTR® U4 *,3)
IF{ITUR.GT.0.0R.IGR .NELNANF} GOTC 2

NA=0

RRITECJA] NN STRK

TF{YFST2) CALL FSWRCLI(1005,J3A)

CCRTINUE

Nh=5

ALSGABE NER MITTLEREN CUERSCENITTE.

IGRINT=NE~IGR

TF{IGRINT LT .1} CALL FSWROI(INOL,*FSTR % *Ua  *o4)
WRITE(JA) NN MAT,IGRINT ,UGR,0GR

IF{ISPATEL.EQ.1) GOTC 4

IF{ISPATE.NE.O} CALL FSWRO3{3001,°FSTR®,*Us ¢4}

Nh=5

WRITE(JA)] NN, SIGA,SIGN,SIGNOL,SICNE,SICT
WRITEINOUTP,1000) SIGA,SIGN,SIGNOL,STCNL,SIGT]
FORMAT(*0°% 422X *SIGMA A", 11Xy *SIGMA N*,10X,"SIGMA NCL1®¢SX,y
HESIGMA N1®,1CX®CIGKA TL®//16X,5E18.8)

ceYn 5

SCBC=SGBA-SGAF

SI1GC=5G8C

Nh=6

WRITELJA} NN,STGC,SIGh, SIGF: SIGNOL »SIGAL,SICTL
WRITE(NOUTP, 1001) SIGC,SIGN,SIGF s SIGANCL,SIGNL,SIGTY
FORMAT(® 0% 422X ¢?SIGHA CPolIX,*SICMA NP 1IX,*SICFA F?y 10X,
#PSIGMA NOL®e 9Xs *STGMA NI, ICX, *SIGFA T1°//16X,€E18. 8}
COAMTINUE

F-FAKTOREN AUSGEBEN,

IF(ISPATE.EQ.1) COTC 6

TFUISPATE.NE.C) CALL FSwWRO3{3001 ,*FSTR*,%Us *,€)
WRITE{NOUTP, 1002)

FCRMAT (" 0* s 5Xe *SIGO Ty 15X "FA®P g 16X FNT 16X FACI® 314X FNL® 415X,
*TFETLY/)

LRJ=2

GCre 7

RRITE(NOUTP,10C3)

FORMAT (P Q%o 55Xy "SIGO gy 15X " FC s 16Xy PR g LlOX G FF® 14X, FACL? 514X,
HEFERL® LIS5X,PFTL? /)

LRJ=3

CCNT INUE

NN=LRJ+4

CC 8 I=1,MI

WRITELJAY NN SIGOUT) ¢ {FFAKTLI,J) o d=1 1 RII(FFART(TsdY,J0=6446]
WRITE(NOUTP, 1004} STGOU I (FFAKTIT yJd o d=1LRJ) o {FFAKTII ) s J=6 46}
FCRMATIF16.8,6E18.8)

CONT INUE

RETURN

END

1620
1¢20
1640
1€80
1660
1670
i€8g
1690
17ce
1710
1720
172¢
1740
17%¢
1760
1770
178c¢
1790
lece
1810
1820
183¢
1840
18¢€0
1860
1870
128¢
1890
1900
1910
is2c
1930
1940
1950
1960
1970
1980
1990
2CCa
2C10
2020
2C3¢C
2040
20¢8¢Q
2060
2070
2C8C
2090
21ec
2110
2120
213¢
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OO0

~

[ev

~ a0

Wt

FLACTION FSSNGL(A)

TRUNCATINN NF THE REAL*8 NUMBER B 10 THE REAL*4 VALUE FSSRAGL.
IF NECESSARY ROUNCING UP IS LCONE,

REAL*B A AL

LCCICAL*Y LB}, LE(S)

CIFENSION FL(2)

EQUEIVALENCE (AL FLELD LU0} o {LECT) 4B 4{FLI2},11}
CATA 0D1/Z000000017

AL=A

FSSNGL=FL {1}

IF{1.GE.J) GOTC 333

E=01

LE{LY=L(1])

FSSNGL=F SSNGL+E

RETURN

EAC

SLBROUTINE FSTRUS(A1¢NALsMAL, A2, NAZ,MA2yMA2ZP %)

DER INHALT DES FELDFS Al WIRD IN DAS FELD A2 UWCESPFICKHERT,
WENN DIE ODIMENSION NICHT AUSREICHT, WIRD ™A2P > C GESETZY
UND RFTURN 1 GEMACHT,

CIMENSION AL {MAL,4),A2(HA2,4)
IFINA1.GT.MA2) GOTO 773
NA2=NAL

0C 1 I=1¢NA2

B0 1 J=1ls4

AZ{l,J)=A1 1,4}

RE TURN

MB2P=NA1-MA2

RETURN I

END

SUBRQUTINE FSQUERITYP,UGRysOGRyNAB,MAB; AB 4MABP 9% ¢%}

VCN DFM QUERSCHNITTYSTYP TYP DES MATERTALS MAT WERDEN VON UGR BIS
NCR IN DFM FELD AR NIE FNTSPRECHFANDEN GERADENSPEFIFIKATICNEN
ABGE SPEICHERT.

REICHT DIE FELDLAENGE NICHT AUS,
UNG RETURN 1 GEMACHT.

BEI FEHLERN IN DEN DATEN AUF KENAK WIRD RETURN 2 CGEMACHT .

SC WIRD MABPM(C GESETVIT

REAL®S TYP,MAT,ARG3 (BEST,TYPL,TYPSCT ,TYPSCN, TYPSCA, TYP SGF
LOGICAL®4 TFST1,TEST2, TEST3,LFRMSG4FSTULE ,INSERTSFIRST ,PRINT,
*FELCCN

DIVENSINN AR{MAR,4) s IARC2(4 )} ARG3(S),ETYPLI2) ,ENAT (2}

ECQUIVALENCE (ETYPLIL)s TYPL)(EMATL 1) 4MATH
DATA BEST/*BEST /s TYPSGT , TYPSGA, TYPSGA, TYPECF/ °SGT A
* *SCN "y ' SGA * ¢ °SGF t/

CTMECN MAT,NRLI{2) NG

10
20
3c
4C
50
&C
70
4]
90
100
1ic
120
13¢
146
150
1£0

10
20
30
4C
50
€q
70
80
sC
100
11¢
120
130
14¢C
150

10
20
30
4C
50
60
70
80
5C
100
i1c
12¢
130
140
150
16C

3N Yol s e NeNoNoNal o RalaNeRaloNoNaNaNa e NaNe Ne Ne Na el

CCHMMON/CFSTRU/ TESTI,TEST2, TEST3,LERMSG,GLSCH
TYPL=TYP
INSERT=,FALSE.

IF(UGR.GE-OGR.ORMAB.L T2} CALL FSWRO3(3001,°FSQU%,°ER
IGEL=7AHL DER VON DFR LIBRARY GELESENEN
ICFL=0
1aKZ=7AHL DER AKZEPTIERTEN PUNKTE.
TAKZ=0

1. PUNKT DES QUERSCHNITTS HCLFA.
TARG2(11}=3

ARGI{1}=PAT

BRG3{2)=BEST

ARC3{3)}=TYP

IRC=0

CALL NOFLOC( IRC, IARCG2s ARG3, ARG4y ARGS )

IFCIRC.NF. 1)

CALL FSWRC3(3001,°FSQU",*ER

fo1)
PUNKTE .

[AKZ<=TCEL o

fe2)

TF{IARG2{2} . NE,1.OR.TARGZI 3} ,NE, 1.CR.IARG214) . ME.C}) CALL FSWROOI3C

*C1})

ENERGA=ARG3( 4)
CUERA=ARG3 (5}
IGEL=IGE L+
IF(TEST2) CALL FSWRCT(ICIL,*FIRS® ,EMATIL] (EMATLZ),ETYPLIL),ETYPL(Z
%) ,ENERGA, QUERA)

{14}

MIT DUMMY WERTEN FUELLEN.

AB{1,1)=UGR
BE(1,2)=-999999,0
AB{1 43)=-999999,0
ABl]1,41=-99999G.0

NAB=]

LAGE VON UGR UND 0GR BEZUEGLICH CER VCKX DER LIERARY GELESENEN
PUNKTE. {= BEDEUTET IMMER GLEICHHEIT IK SIANE VCN TCLERART,?
TFALL BEDEUTUNMNG AKTION

ic 1sGoDoPol 1.GELESENER DATENPUNKT) WEITERE CATENPUNKTE
<=UGR, KOCK KEINE INFORMATION EINLE SEN.
UEBER OGR.

11 WIE 10. ZUSAETZLICH L.GeDoPo WARNUNG CRUCKEN. @.5. VYO
(LFTZTER GELESENER DATENPUNKT) LeCaDsPs VON UGR BIS UGR
<=UGR, VERWENCEAR, RETURA.

12 WIF 10. ZUSAETZILICH L .CeDosPos NORMALFALL » SUBROUTINE
>=0GR. ABSCHL IESSEN. RETURN,

13 WIE 10. ZUSAETZLICH LaG.D.P. WARNUNG DRULCKEN. QoS. VOM
ZHISCHEN UGR UND LGR LIFGENC. La€oDoFo BIS OGR VERWEMDEN

RETURN,

20 1.GeDaPs >= OCR. MOCKH KEINE WARNUNG CRUCKEN., QoS. VUM

INFORMATION UEBER CGR. 1.G.DsF. VCA UGR BIS [GR
VERWENDEN. RE TURA.

2C 1oGaDoPe IWISCHEN UGR UND CGR, WEITERE CATENPUNKTE
SONST NOCH KEINE INFORMATION. EINLF SER,

31 WIE 30. ZUSAETZLICH L.G.D.P. FFHLER RUF L IBRARY.
<=UGR . FEHLERALSDRUCK, RETURN 2.

32 WIE 30, ZUSAETZLICH LoCeDaPo QsSo VCM 1.GaNePo VON UGR
>=0GR. 8IS ZUFR ENFRGIE CES

1.6eD.Po VERWENDEN, DANN
NORMAL ®EI TER. RETURN.
33 WIE 30, ZUSAETZLICH L.G.D.P, QeSe YCM 1.GoDePo UND

170
180
190
2G¢C
210
220
230
240
250
260
27¢
280
250
300
31Q
3z2¢
33¢C
24
350
3¢ec
B
380
390
4C0
410
420
43¢
440
4EC
4€0
470
48C
490
50¢
510
52C
53(
540
€50
560
570
SBC
590
60C
610
€20
630
640
65C
660
€1C
680
690
700
710

- 06 4 ~



s NeNaRaRal

IM ISCHEN UGR UND OGR LIEGFND. LoGoDoFe IN DEM BEREICH 720 106 MNEB=NAB+1 1270

VERHENCEN, WO KEINF 72¢ IF{NAB.GT.MAB} GCTO 330 1z80

CATEN WCRHANDEM SIAD. 740 ABINAB, 1)=0GR 1290

SONST NCRMAL. RETURN. 750 BR{NAB,2}=0.0 130¢

TFALL SETZEN, 160 AB{NAB ;3 }=QUERN 1310
1FALL=0 170 BEINAB,41)=0.0 1320
IF(ENERGALLT JUGR.OR. FSTCLE(ENERGA,UGR, CLSCE}} €OTO 10 78¢ TF{ABINAB;3) . AE.C.0) ABINAB,4}=1.0 133¢
IF(ENERGA.GT.AGR. ORFSTOLE(ENERG A CGR,GLSCHIY €CTQ 20 790 ¢OTo 330 1340
1F8LL=30 eGC 105 CCATINUE 125¢

30 IFALL=30 810 [+ IFALL=11 1360
GOTO 100 820 IFALL=11 1370

10 IFALL=10 82q CALL FSWROT(ICLL,® LAS® EMAT{L) EMATI(2),ETYPLIL},ETYPLI(2}, 1380
GCTO 100 . 840 *ERERGNy QUFRN ) 1390

20 IfFALL=20 A50 CALL FSWRO4(-2013,QUERRA* (JGR® UCR; 0GR} 1400
1AKZ=TAKZ ¢1 B60 GCTO 106 1410
IF{NOT.TEST2) CALL FSWROT{LCLIL, *FIRS* EMATI1)FMAT{2), era 104 CCATINUE 1420
SETYPL{L) sFTYPL{2} ,ENERGA,QUERA) 880 [¢ { TFALL=30 }. VERGLEICHE L.G.D.P. PIT UGR UND CCR. 1430
CALL FSWRO4{2013,QUERA,* UGR®,UGR,CGR} 890 IF{ENERGALLT JUGROR.FSTOLE(ENERGA, UGR,GLSCKFIY GCID 107 1440
NAR=NAB®L 900 IF{ENERGA.GT. CGR.CR.FSTCLE(ERFRGA,CGR,CLSCH}) CALL FSWROZI{3001, 1450
IF(NAB.GT.MAB) CALL FSWRO3{3001,°FSQU',PER *,3} 910 #PFSQU*, TER  *,61) 1460
AB(NAB, 1 }=0GR 320 o IFALL=23 1470
AB(NAB,21=0.0 PELY IFALL=33 148C
AB{NAB,3)=QUERA 940 €oTNn 116 1490
BR(NAB,4}=0.0 950 C [FALL=31 15¢0¢
IF(AB(NAB,3) .NE.0.C) ABINAB,4}=1.0 960 1C7 IFALL=31 1510
GCTO 330 970 CALL FSWRO4(3017,EMAT( 1), EMAT{2},ETYPLEL),ETYPL{2}) 1520
WEITERE DATENPUNKTE EINLESEN. 980 GCTC 773 153¢
100 QUERN=QUFRA 990 102 CONT INUE 1560
ERFRGN=ENERGA 100¢C ENERGN=ARG3 {4} 1550
IF(IFALL.EQ. 30} INSERT=.TRUE. iclc QUFRN=ARG3(S) 1560
101 ENERGA=ENERGN 1020 ICEL=IGEL+1 1570
CLERA=QUERN 1030 TF{TEST3) CALL FSWRCZ2U{LIO0L2,FAFRGA,CUERR} 1580
IRC=0 1040 C PRUEFUNG NB ENFRGIEN ANSTEIGEN. 1590
CALL NDFNXT(IRC; IARG2, ARG3, ARG4, ARES) 1050 TF{ENERGN.GT.ENERGA} GCTC 198 160C
EANDE DER DATEN DES RETREFFERCEN TYPS ERREICHT? 106¢C CALL FSWRO&{301T,EMAT{ 1) (EMATI2) yETYPLIL) (ETYPLI2)}} 1610
IF{IRC.EQ. L) GNTO 102 1070 CCTo 173 1620
IF(FSTCLECENERGA CGR,GLSCH}} 6OTC 113 1080 108 COATINUS 1€3¢
KEIN PUNKT DES BETREFFENCEN QUERSCENITTS MEHR VCRHANDEAN, 1059 C PUNKT EINFUEGEN? 1640
IGEL MUSS >= 2 SFEIN. 1100 IFLINSERT) GOTO 1239 165¢
IF(IGEL.LT.2) CALL FSWROS{3C16,EMATIL) EMATI2) (ETYPLIL), 1110 C ENERGN > UGR ? 1660
*ETYPL(2} ,IGFL) 112¢ IF{ENERGN.LT UGR.OR.FSTOLE{ENERGN, UGR, GLSCHI) CGCTO 101 1€7C
IFLIGFL.LT.2) GOTO 773 1130 IF{ENERGA. LT . UGR.NR FSTCLE(ENERGALUGR,CLSCHF)) CCTO 110 168¢
TF(TFALL.EQ.10} GOTC 103 1140 CALL FSWRO&G(3CL7,EMAT( L), EMATI 2} sETYPLEL) (ETYPL(2}) 1690
IF(IFALL.EQ.30) GOTC 104 1150 cCio 773 170¢C
CALL FSWRO3(3001,°FSQU*,"ER ,4) 1160 11C INSERT=, TRUE, 1710
1¢3 CCATINUE 1117¢ 109 [AKZ=TAKZ+¢1 172¢
( IFALL=1) } . VERGLFICHE L.G.D.P. MIT UGR UND (GR. 1180 o GERANDE BERECHNEN. 1730
IF{ENFRGALLT JUGR,OR.FSTOLECENERGA,UGR, CLSCH) ) GOTO 10S 115¢C NEP=NAB+1 1740
TFIENERGA .GF sOGR.OR. FSTCLE(ENERGA,CGR,CLSCH)) CALL FSWRO3(3001, 1200 IF{NAB.GT.MAB} GCTO 111 175¢
$EFSQUe,TER  *,5) 1210 AB{NAB , 1 )=ENERGN 1760
IFALL=13 1z22¢ C=1.0/(ENERGN-ENERGA) 1717¢€
IFALL=13 1230 AB(NAB 2} =(QUERN-QUFRA}*( 17e¢
116 CALL FSWROT{LI011l," LAS®,EMATE1} ,EMAT(2},ETYPLIL},ETYPL(2}, 1240 AE{NAB, 3)= (QUERAXEN FRGN-QUERNENERGA ) #C 1790
HENERGA,QUERA) 1250 AB{NABs%}=1.0 1ece

CALL FSWRO&4(=2013,QUERR," £% JENERCA,CGR) 12¢0 TEND=1 1810
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114

113

115
1001
330
pcee

331
232

122

122

121

120

329
333
i1c
777

IF(AB{NAB,2} NE.O.O.OR.ABINAB, 3} NELOLO} GOTO 112
ABINAB .43 =0. 0

ceTo 111

Y1=QUERA

IFINAB.EQ.2) Y1=AB{2,2)*AB(1,11+AR(2,3)
Y2=QUERN

IFCIEND.EQ.2) Y2=AB(NAB,2)®ABINAB,1) +AB{NAB,3)
TFIYL#Y2 .LT.0.0) AB(NAB,4)=—-1.0
IF(TEND. EQ.2) GGTO 115

EAERGN >= NGR 7

TF(ENERGN.LT.OGR} GCTO 101
IF(NAB.GT.MAB} GOTO 115

AE{NAB,1 )=0GR

1FAD=2

€oTo 114 v

TE(TEST3) WRITE{AO,1001) IGEL,IAKZ
FORMAT(* SUBROUTINE FSQUER., IGEL=%,16,°
[F(.NOT.TEST3} GCTO 332

D0 331 I=1,NAR

WRITE(NO, 1000} [,(AB(I,J},d=1, 4)
FCRMAT{® AB: [=°,15,' E=*,1PF13.6,° EV
HIPEL3.6y ® AB(Te4l=?IPE12.4¢%. ")

CCAT INUE

CONT INUE

BEI NAB .GT. MAB KEINE PRUEFUNG CER QUER SCHNITTE AUF C ODER < 0.
TF{NAB.GT. MAB) GCTQ T77C

FUER TY¥P=SGT,SCN,SGA,SGF TEST 08 NEGATIV CDER =C.

BET SGT NEGATIV OOER GLEICH O WARNUNGSAUSCRUCK UNC FEHLERSTOP.
SONST NUR WARNUNG SA USDRUCK.
IF(TYP.NE.TYPSGT .AND.TYP.NE . TYPSGN.AND.TYP .NE. TYPSGA.ARD.
*TYP.NE.TYPSGF) 6OTO 329

FIRST=.TRUF.

PRINT=,FALSE.,

FELCON=.FALSE.

£O0 120 I=2,NAB

IFIARIT,4}.GT.0.0) 6OTO 121

PRINT=, TRUE.

FELCON=, TRUF .

IF(EIRST ) GOTO 122

BE=AR(1, 1}

€CT0 120

BAZAB(T-1,1}

FIRST=.FALSE.

GETO 123

IF{.NOT.PRINT} GOTD 120

PRINT=.FALSE.

CALL FSWRI6 (2015, EMAT{L) (EMATI2) ,ETYPLUL) ;ETYPL {2), PA,BE)

CENT INGE

TAKZ="7 4164%.°)

A=%41PER3.6¢* B=",

TF(PRINT} CALL FSWROGI201S.ERATILIFMATI2),ETYPLIL)ETYPLI2),B4,BE

LB

IF(FELCONAND.TYP.EQ.TYPSGTY GOTC 772
IFINAB.GT.MAB} GOTO 770

FETURN

FABP=NAB-MAR

RETURN 1

182¢
1830
1840
18%¢C
1860
1870
1880
1890
19¢¢C
1910
1520
1930
1640
1850
1360
197¢C
1980
199¢
2000
2010
2020
2030
2040
2050
2060
207¢
2080
20S¢C
2100
2110
212¢
2130
214C
2150
21€0
21170
218C
2190
22400
2210
2220
2232¢C
2240
2250
2260
2270
2Z8C
2290
23CC
2310
2312¢
2330
2340
225¢C
2360

112

c
¢
c
c
¢
c
999
c
1€0¢
¢
c
1
c
C
2
c
c
3
c
c

RETURN 2
END

SLBRCUTINE FSWRDOOIN)
CRUCKT MFLDUNGEN, WARNURGEN UND FEHLERMELCUNGER.
A=l NULLSET ZEN VON FELARR.
1C00+1 <= N <= 1000+NMMAX
2C00¢1 <= N <= 2020+NwMAX
2CC0+1 <= N <= 30CO0+ANEMAX

ME LDUNGEN.
WARNUNGFN.
FEHLER,

INTEGER FELARR

CIMENSION FELARR(18,3}

COVMON NRL {41} ,AR0

COMMON /CFSTRF/ FELARR,RGHMAX

CONT INUE

NIN=N

NMMAX=15

AuMAX=18

NEMAX=17

KCMAX=MAXO {NMMAX s NWMA X, NEMAX )

VCRSCHUB NUR, WERNN A>0.

TFININGGT.O} WRITE(NDO,1CCO}

FCRMAT (® ¢ )

NIN=TABSININ}

TYP CER MELDUNG.

ITyP=0

IFI(NINLEQ.L1} ITYP=4

IFININGE+ 1001 oANDaNINGoLEo{ 1COO0+NMMAX) ] TTYP=1
IFININ.GE.2701., AND. NINLE, 2000+AWPAX)) [TYP=2
IFININ.GE.3001, ANDNIN.LE{ 3C00+KEPFAX)) TTYP=3
IF(ITYP.EQ.D) GQTO 770

TYPVERTF ILER,

GU TO(LeZ293,41), ITYP

GCTO 770
AT=NIN-1000

M ELDUNGEN. LABELS 1001y 10C2y oss
FORMATSTATEMENTS 110C1, 11CC2: oo
FELARR(NI 1) =FELARR{NI 1) ¢}

CALL FSWRSLINI,IVEsTV2,IV3,IVaoIV5,IV6,IVTIVB,IVI,4770)

GO0 323
NI=NIN-2000

R ARNUNGEN. LABELS 2001 20025 owe
FORMATSTATEMENTS 12001y 32CC2¢ awe
FELARRINI 21 =FELARR(NI,2}+1

CALL FSWRS2INI sIVIosIVZ2oTV3,TVaeT¥S Ve IWTIVBIVIATTOY
€070 333
NI=NIN-3 000
FEHLER LABELS 300%, 30024 oaow

FORMATSTATEMENTS 120C1, 13C02: ose
FELARRINI ;3) =FELARRINI 3} ¢L

CALL FSHRS3{NIL TV, IVZIVIsTVGIVE I VeI VT IVE, TVS,877C8T772}
GCT10 333

231¢C
2380

16
20
ac
%0
5¢C
60
id
80
30
ice
110
120
13C
140
150
160
170
i8¢
130
2CC
210
220
é3iC
240
250
260
270
28¢C
290
200

310
32¢
330
34C
e

36¢

370
3¢€C
290¢
400
414
420
430
440
450
4¢0
47¢C
480
49C
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NULLSETZIEN VON FELARR.
4 CC 6 T=1,NGMAX
DC 6 J=1,3
6 FELARR{I JI)=0
6CIC 333
333 RETURN
NICHT DEFINIERTE NACHRICHTENNUMMER o
T7C ALLL=0
WRITEING ,3000) NULL
3000 FCRMAT (°®Q%%% ERROR 3.%,12}
WRITE(NO ¢ 771} NoNMMAX,NWMAX ,NFMAX
T71 FCRMAT(*#9,16X,* PROGRAM NR MACHIME EFRROR TN FSWR(CCe N HAS THE VA
HLLER o T12,%.%/

e Py 16Xy * BUT IT MUST BE IN NONE OF THF FCLLOWING INTERVALS:®/
¢ fL,16X,® 1001 T7 10004°%; 14/
#° ', 16Xs° 20C1 Y0 200C+® 4[4/
#¢ f,16X, ° 3001 TO 3000¢°f,141)

T73 WRITEIND,T772})
172 FORMAT(P 0" (120( kB ) /0 ¢ ,45(% %% ],°
2450 %)/ 5 7, J20(°%k%})
77T S¥CP
ERTRY FSWROLIN,IVL)
GCTO 999
ERTRY FSWROZ(NGIVL,1V2)
GOT3 999
EATRY FSHWRO3(N;IVL,IV2Z,1V3}
GCT0 999
ENTRY FSWRO&{N,IVle IV2,TIV3,1V4]
GCTO 999
ENTRY FSWROSIN,IVLI,IV2,1V3,1V4,IV5)
GCTC 999
ENTRY FSWRO6G{N,IVIoTV2,IV3,TV4,IV5,1V6)
GO 10 999
ENTRY FSWROT(NoIVLyIV2,IV3,IV4,IVE,1VE,IVT)
GCTO 999
ENTRY FSWROBIN,TVLsT¥ZsTIV3,TVa,I V5,1 VeI V7,TVB])
GCT0 999
EATRY FSHROGIN,TVL, IV2,IV34IVa,lVv5,iVve,IVT IVB IV}
CCTO 999
EAD

PRCCR &M sTCP )

SLBROUTINE FSWRSLUINTs V0, IVZ2,IV3oIV4, IVS, IVE, TVT,TVB, T VI,e%}
COMMON NRLE{4),NO
P ELDUNGEN. LABELS 1001s 1€C2y oca-
FCRMATSTATEMENTS 11001, 11002y coe
WRITE(NND, 1000} NI
10CC FCRMAT(® #%& MESSAGF 3,%,12)
GOTO (1201,100251003,41004,10C5,1006,1007,10C8,+1CC9,1010,1011L,1012,
*1013,1014,1015
¥} NI
€CT0 7790
12001 WRITE(ND,LI001} IV1,Efv2

10
20
30
40
50
6C
70
en
S0
100
110

11001 FCRMAT(®*+',16X,* PROGRAMM KENNZIFFER 3°/
* TP o l6Xe" 7
#70°%, 16Xy * PROGRAMM ZUR BERECHNUNG VRN RESCNARISELESTABSCHIRMFAKTC
*REN VON PUNKTWEISF GEGEBENEANT/
#° 8, 16Xy " WIRKUNGSQUERSCHNITTEN FLER TAS WATERTAL *,2A4,%.9/)
GCT0 333
1CC2 WRITE(NO,11002) Ivl
11002 FORMAT(®+%,16X,? PROGRAM 3 HAS FNDED CNRRECTLY. KL HAS THE VALUE=
*7 14,0 .0)
6070 333
1003 WRITE(NO,L1003%}
11CC3 FORMAT(®47,16Xs® AFTER CHANGING ARRAY DIMENS ICAS PROGRAM WilLL BE
#CALLED ONCE MCRE."})
GCI0 333
1004 WRITE(NO, 11004}
11004 FCRMAT{*+7 516X ,°
%5 FOUND. *}
GCTO 333
1CC% IF{IVI.LT. 10} WRITEI(NC,11005} IVi
11005 FORMAT (®4%,16X,® FIRST RECORND WRITTEN ON FTO®o11,°F001.%)
IF(IV1LGT.10) WRITE(AC,21095) Vi
21005 FORMAT(®+%,16X%,* FIRST RFCORND WRITTEN ON FT® ,12,°F00L.")
GCTN 333
10C6 WRITE{(NO,L110C€}
11006 FCRMAT{?+%,16X,* ALL CROSS SFCTION TYPES NEFDEC FOR THE FCLLOWING
* CALCULATIONS FOUND ON KEDAK.®)
GCTO 333
1007 WFITEIND,11007)
L1CCT7 FORMAT(®+°,16X,* INTEGRATICN BOUNCARIES AAND ASSCCIATEC VALUES FOR
* CANE GROUP HAVF BFEN CEFINEC,.?)
GCT0 333
1008 WRITEIND, 110081}
11008 FCRMAT(*+! ,16X,% INTEGRATICA CFf THE FUNCTION(S)®)
IF(IVIoL ToleORaEVILGTo9) IVI=l
GCTO €1:2+3+4+¢5+¢6:,758:9)51V1
1 WRITE(ND,12008])
€OTo 10
2 BRITE{ND,13008)
GCTO 10
3 WRITFINO,14208)
GDT0 10
4 WRITEINO,15008)
GCIC 12
5 WRITEINN, 16008}
CCTO 10
€ WFITE(NO,1700R}
GoTo 10
7 WRITE(ND,18008)
GCI0 1N
8 WRITE{NA, 19008}
GCTC 10
S WRITE(NG,20008)
CCT0 10
120C8 FORMATI®+® ,SIX,*F(E}®)
13008 FCRMAT(* 4%, 51X, " * F(E)®)

PROGRAM-CONT ROL-CATA HAVE BEEM CRFCKED. NO ERROR

iz2a
130
140
15¢
160
17¢
180
190
20¢
210
220
230
240
ésC
260
27¢
280
254Q
200
ilo
2z¢
3130
340
350
360
370
380
390
400
410
420
430
44Q
450
4€0
470
480
46¢
500
10
520
€39
£4C
550
560
570
580
550
60¢C
510
€z0
630
€4¢C
65C
660
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14008 FCRMAT({?+4°,51X, *SGN * MUEL * F{E)}*®}

150CE FORMATI® #° 251X ,%1.0 / (SGT + SIGO} * F(E}*}
16008 FORMAT("4+*y51Xy* 1.0 / ({SGT + SIGO)*%2} * F(E}'}
17008 FORMAT {®* 47 ,51X,* / (SGT + SIGO) * F(ED*®)
180C8 FORMATI®#°9,51X,"SGT / {(SGT + SIGO}%®%2} * F(E}*}

19008 FCRMAT('+°,51Xs"SGN # MUEL / (SGT « SIGO} * F(E}*)
200CE FCRMATI®#°*,51X,"SGh * PUEL / ({(SCT ¢ SIGOI**Z2} % F{E}']}
10 IF{{VINE.2.AND. IVI.NE.£€} GOTO 11

TFEIVZ.EQ.1} WRITE(NO,21N08}
IF{IV2.EQ.2) WRITE{NC,22008}
IF{IV2.£Q.3) WRITEINO, 23008}
IFIIV2.EQ.4) WRITE(NL,240081)
21008 FORMAT (®+°p 51X, *SGT ¥}
22008 FCRMATI® ¢ 451X,°SGA®)
23008 FCRMAT {® % ,51Xs "SGN )
240CE FURMATI®#° ,51X,°SGF"}
11 IF{IV1.GE.4} WRITE(NG,26008) IV3,Iv4
26008 FCRMAT(31X,*{ FIRSY SICGO=",1PE12.6,"
COTQ 333
1009 WRITE(NO,L1009) TV1,IV2,TV3, V& IVE, IVE,TVT,TVE,IVS
11C0S FCRMAT(®#® s56X,* EXACT PCRTICN® y13X,* INACCURATE FCRYIONS®/
P 60K, YR 2%, 16X *YF{LD 12X, *YF{ 2}/
*E 0, 16Xet  VALUE * 32X 1PEL3.6+8X, IPFL13,.604Xe 1PEI2.€/
#9 8, 16X, " VALUE IN § OF YF(L1)eYFI2)¢YF(3) * ,10Xe0PF6.24,15%,
BOFFO 23 TXoOPF62/
#0 3, 16Xe? RELATIVE ERROR BETTER OR EQUAL THAR 7,2X,1PEL12.6,
#BXy LPEL3 .69 4Xy IPEL3a61)
GCT10 333
101C WRITEINO 11010} IVEIV2,TV3,IVa,T¥5,TVE
11010 FORMAT(®+%,16Xs°® ",A39A4,°% WEIGHTED INTEGRAL FRCM=%,1PEL3.6,
*¢ BV T0O="¢1PF13.6,° EV OF REACTION TYPE ®4A3,°% =", IPEL3.6€,°%. ")
GO0 333
101} WRITE{ND,11011) VI, IV25,IV3,IVa,IVE,TVET VT
11011 FORMATI® +? ,16X,°

LAST SIGC="; IPEL12.64% )¢}

670
680
690
1ca
710
720
73¢C
740
1€0
760
770
TEC
790
80C
810
820
830
840
850
8e0
870
880
8sc
300
910
s2¢C
930
940
950
960
97¢C
980
390

P oh4 T PCINT FOR MATERTAL ', 2A4,° CROSS SECTION 100C

# TYPE %y 2A4, ° HAS BEEN READ. /% ",16%y® E(1l}=*41PE13.6,° EV Q(1) 1010

®=9 JPEL3 o6by® BARN.T) ica2a
GOT0 333 1030

1012 WRITEIND, 11012} IVI,IV2 1040
11012 FORMAT{® +° (16Xs" FE=%,1PE13.6,° EV C=%, 1PF13.&," BARN.®) 10€0
GOTO 333 1060

1013 WRITE(NDSLLJ13) IV1,IV2,1IV3 107¢
11013 FORMAT(® +*,16X,* TFRM¥ TO CALCULATE WAS: ¢, 1080
FIPEL3.6, /0 g IPEL. 6y "%, 1PE13.64%). ") 1090

GCTC 333 1icce

1014 wRITE(ND 11014} IVLIIV2,1V3,1IV4, IVS,IVe 1110
11C14 FORMAT(* ' ,16X,* TERM TO CALCULATE WAS:z°®/ 1120
#0 0 16X, % ( Py 1PEL3.6:° /% IPEL3.6s % "o IPEL2.6,"/",1PE13, ¢, 113¢

1) /7 (P 1PEL3. 6% y1PEL3.6,%07) 114C

€CT0 323 1150

1015 WRITEOND 11015} IVI,IV2,1IV3 11€C
LICIE FORMAT{"+*,16Xe* RESULT FRCF=®,1PEL3.64° EV T(=',1PF13.6, 1170
#T OBV IS =f,1PEL13.6,%.") 11€0

GCTC 333 1190

323 RETURN 1200
77C RETURN 1 1210
ENP 1220

SUBRCUTINE FSWRSZUNI IV, IV2:IV3,IV4,IVS, IVE, [¥T,TVE,1VI, %}
COMMON NR1U4),NO

C WARNUNGEN., LABELS 2001, 2CC2s ssee

C FURMATSTATEMENYS 12001, 12002y o.»

WRITF{ND,2000) NI
20C0 FCRMAT({® %%% WARNING 3.%,12)
GOTO (2001,2002,2002;,200452CC552C06520(07,2008,2C09,2010,2011,2012,
#2013,2014+2015+2€16,2017,2018
) 5hI
GCIC 770
2001 WRITE(NO,12001) Ivi.Iv2
12001 FCRMAT({® +f ;16X,° FOR GRCUP RJMBER®, 14,°% NO CALCULATIONS CAN BE DO
#NE. IT IS THE GROUP WITH THE LOWER BCURDARY IN THE®/
#8 F,16X,* THERWAL REGICN. THE GROLP NUMBER FOR ®HTCH THE CALCULAY
*PONS WILL START IS SET TO% y16:%.°)
€CTO 333
2002 WRITEING,12002) IVL.Iv2.,Iv3
12002 FORMAT(®#¢®, 16X, ° THE GROUP NUMBERY,[4,* [S ODUTSINE THE GROUP STRU
*CTURE DEFINED BY THE®,14,° GROUP BOUNDARIES.®/

#' T,16X,° THE GROUP NUMBER FGR KHICH THE CALCULATICNS WILL START
#IS SET TO®y[4s%.7)
GCTC 333

2003 WRITE(ND, 12002) IVi,IVv2

12003 FCRMATI® ¢® ,16X,* ACDITIONALLY THE GROUP NUMBER FOR WHICH THE CALC
*ULATIONS SHOULD END IS SET TC'9[4y%,%/
#8 %,16X, " BECAUSE [T HAS BEEN GREATER THAN®,14,%,%}
GCT10 333

2004 WRITEIND, 12004) .

12004 FCRMAT{®* 4+ ,16X,* IN RCMBERC INTEGRATION CESIRET ACCURACY COULD NO
#T BE REACHED BECAUSE GF ROUNNING FRRQRS.*/

% P,16X,* APPROXIMATION TAKEN AND OTHER INFORKATION 1S PRINTED [A
% THE FOLLOWING. ')
€CTO 333

2CCS WRITE(NG,12005) IVi,Iv2
12005 FORMAT(®+¢%,16X," FROM=',1PF13.64
**' BV T0=*y1PEL3.6y° EV HAS BEEN CIVFN THE RFSULT ZERO BFCAUSE'}
GOTo 333
2CCE WRITE{NO,12306}
12006 FORMAT{®+®,16%,® THE POINTRISE GIVFN WFIGHTING SPFCTRUM IS ZERA |
*N THE GIVEN INTEGRATION RANGF.®}
GOT0 333
2007 WRITE(NN,12007})
12007 FCRMAT{®4f 416X,38X,° IS COMPLFTFLY ZERC IN THE CIVEN INTEGRATION R
#ANGE. "}
10 IF{IVI.EQ.3) WRITE(NO,130071}
TFITVILEN. 1. AND.IV2.GT.3) WRITEIAMG,14007}
IF{IV9I.EQo2. ANDoIV2.GTo2) WRITE(NO,15C07)
IFIIVL.EQe 1o ANC-IV2.LE3) WRITE{NC,L6007}
IF({IV1.EQa2.,ANDWTV2.LE.2} WRITE(NO,17CCT)
13007 FORMAT{® #f ;23X ,® THE FUACTION IN THE CENOMINATOR®}
14CC7 FORMAT(®#%,19X, "THE FIRST FUNCTICN TN THE MUMERATCR®}

10
20
20
4C
50
&q
70
80
50
1cc
110
12¢
130
14¢C
15¢C
160
170
180
18¢C
200
210
22¢C
230
240
250
260
27¢
280
240
300
310
32¢C
330
340
350
31€C
370
28c
390
400
§10
420
430
440
450
460
470
48¢
430
€00
510
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15007 FCRMAT(® ¢*,18X, " THE SECCND FUNCT ION IN THE NUMERATOR®)

16CC7 FORMAT(® #?,36X,° THE FIRST FUNCTICN®)
17007 FORMAT(® +°,35X, *THE SECCND FUNCTION®)
GCYC 333

2008 WRITE{(NG, 12008)

120C8 FURMAT(® #* ;54X " CHANGES THE SIGMN IN THEGIVEN
€70 10

2009 WRITE{NT, 12009}

12009 FCRMAT(® +% ,16X,°* ACDITIONALLY®/® ®,54X,® IS CCMPLETELY ZERD IN TH
* T+E GIVEN INTEGRATION RANGE.®}

GCTO 10
2010 BRITE{NG,12010C}

12010 FORMAT{®+°, 16X, ° ADDITIONALLY®/® * 54X, * CHANGES THESIGR IN THE €

*IYEN INTEGRATION RARGE.®}
¢010 10

2011 WRITF{NO,12011) Ivi

12Ci1 FORMAT(®%°,16X%,° THE RESULT MAY BE INACCURATE. WISHED RELATVIVE ER
$RCR=%, IPEL3.6,%.%)

GLTC 333
2C12 WRITE(ND,12012)

12012 FCRMAT(®4f,16Xs* THE AVFRAGE GROUP CROSS SECTICNS FOR IKFINITE DI
*LUTION ARE SET 7O ZEROD BECAUSE®/® *,16X.* THE INTECRAL OF THE WEI
#GHTING FUNCTION IS ZERO IN THE GIVEN INTEGRATIOM RANGE.®)

GCYO0 333
2013 WRITE(NN, 120120 IVl,IV2,IV3,Ivé4
12013 FCRMAT(® 4% y16Xe" THIS CROSS-SECTION VALUE { ', IPE12.6,
%% BARN ) WILL BE TAKEN FROMY A4,°=%, 1PF13.6¢® EVY TC OGR=¢,
#1PEL3.64° EV.')
GCIC 333

2014 WRITEINN,; 12014} IV1,1v2

12014 FCRMAT(® #° 416X* THE SELF SFIELCING FACTOR ", 84,° { SIGO=7,
$1PEL13.6+° } HAS BEEN SET TO 1.0,%/

INTEGRAT ION RANGE.®)

#% ¥,16X, " BECAUSE IN CALCULATING THIS FACTOR A DIVISICN BY ZERQO H
*AD 70O BE DONE.*}
CCT0 333

2015 WRITE(NO 12015} TV1,1V2,IV3,1v4,IVS, Ve
12015 FORMATI?#%,16X,® FOR MATERIAL ®42A4,° THE CROSS SECTICN TYPE v,
#2864, IS LESS OR FQUAL ZERO AT LEAST ¢/
*5 $,16X.,7 [N SCME PARTS OF THE ENERGY RAMCE * 1FF13.6,
¢ BV OUNTIL *,1PE13.6,° EV.?)
GCTC 333
2C16 WRITE(ND,1201¢€) Tvi,Iv2
12016 FORMAT(® % ,16X," THE SELF SHIELDING FACTOR *,A4,°* { SIGQ=*,
*1PEL12.6,% } HAS BEEN CALCULATED AS ZFRC, RECAUSE")
cCTN 333
2C17 WRIVE(NO,12017) IVl Iv2,IvV3
12017 FORMAT(®+%,16X,°* THE SELF SHIELDING FACTCR{S)
#% FROM SIGO=7"41PELI2e6s % TN SIGO=%,1PE12.6}
WRITE(ND ,13017)
13017 FCRMAT(® ",16Xs° HAVE BEEN SET 70O 1.0, BECAUSE IN CALCULATING THI
#S FACTORS, DIVISIGN(S) BY ZERQ HAO TO BE CONE.")
GOTO 333
2018 wRITEINO,12017) 1IVi,Iv2,1IV3
WRITE{NO,12018)
12018 FCRMAT(® 9,16X,°

P ehb,

HAVE BEEN CALCULATED AS ZERC.*®)

g£2¢
530
540
£EC
560
570
580
590
600
610
62C
€2C
640
650
660
€70
680
690
700
710
7240
T30
740
1EC
760
710
780
79¢C
gcc
810
820
830
840
850
860
8176
880
8gcC
900
910
520
330
940
S5¢C
360
970
980
S50
1000
1010
1020
1030
1040
1050
1060

GOTO 323
333 RETURN
77C RETURN 1
END

SUBRCUTINE FSWRSBINIs IVLe IV24IV3, IVas IVS, TVE, TVT,IVE, TVI, %, %)
COMMON NR1(4} ,NO
C FEFLER . LABELS 3001y 3002 «..
c FORMATSTAT EMENTS 13001, 13002+ ...
WRITE(NO, 3000) NI
3000 FCRMAT{* ®%x  ERROR 3.',12)
60T (3001,30C2+3003,3C04,3005,300653007,3008,3CC9,3010,3011,3012,
%3013,3014,3015,3016,3017
2} 51
€cTo 770
3001 WRITE(ND.L3001) IVl,IV2,IV3
130C1 FORMAT(®+?,16X," PROGRAM- OR MACHINE-FRAGR IN SUERCUTINE ¢,
84 A2, 0 TESTPCINT 'y The®a?)
6CI0 773
3002 WRITE(ND; 13002}
13CC2 FORMAT{®+*,16X,* THE PROGRAM CONTRCL CATA CR THE CATA GIVEN IN KE
#DBAK CR I[N THE WEIGHTING SPECTRUM®/
%9 ,16Xe* WILL MCT ALLCW CAICULATION CF AVFRAGE GROUP CROSS SECTI
*CNS FOR INFINITE DILUTION AND OF */
*' ¢ ,16X,*' ENERGY RESONANCE SELF SHIELCING FACTCRS FROM ENERGY PO1
*NT WISE DATA IN THE RESCNANCE REGION.'})
GCTC 333
30063 WRITE(NO,13003) IVI,Iv2
13002 FCRMAT(®+7,16X,® THE NUMBEP NF THE FIRST GROUP=%,14,
#' FOR WHICH CALCULATEICAS SHONLD BE BONE IS LESS®/
%% 1, 16K, THAN THE NUMBER OF THE LAST GROUP=® o1é,%.7)
GLTC 333
3004 WRITE(ND,13004) Ivi,Iv2
13004 FCRMAT(®¢?,16X,' 1IN THE CASE QF ONE AND ONLY ONE ENERGY SPEC TRUM
AENBER( L} HAS THE VALUE *41PE14.6,% .7/
#° 3,16X,% BUT IT MUST BE FQUAL -1.0 OR GREATFR OR EQUAL ®,iPFl4.¢
Ay tt)
€CTO 333
30€5 WRITE(NO,13205) 1vi
13005 FORMAT(®#%,16X%,* ERRANOUES ENERGY GROUP BCUNDARIES IN GRCUP',
5,0 .00
Go1n 313
3006 WRITE(NT,13006) IV1,1V2,1V3
13006 FCRMAT('+f,16X," 1IN THE', 13,7, WEIGHTING SPECTRUM RANGE ABSOLUTE
*VALUE OF ACTUELL NFTYP=",13/% ®,16X,* 1S GREATER THAN THE MAXIMUW
* POSSIBLE VALUE MNFTYP=¢,13,7,9]
6070 323
3007 WRITE(NN,13007) IVl
13007 FCRMAT(*#*,16X,* IN THE!,[3,', WEIGHTING SPECTRUF RANGE A POINTWIS
#E SPECTRUM WAS WISHED.®/? ¢,16X,
%! NC SUCH SPECTRUM HAS BEEN MADE AVAILABLE TO THE PROGRAM. )
GOTO 333

1070
1080
1090
1100

¢
20
30
40
50
éq
T0
ea
SC
100
110
120
136
14¢
150
160
17¢
186
190
e
210
220
230
240
<%0
260
21c
280
290
2oC
314
220
330
240
350
360
3270
380
350
400
410
420
430
44C
450
460
470
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3008 WRITE(NO,13008) IVLI.IV2,1V3,1V4
13CCE FORMATI®+?,16X,* NO DATA FOUND FCR MATERIAL *,286,° TYP %;2R4,°,°
%)
GCT0 333
3009 WRITE(NO, 13009} Ivi.Iv2, IV3, IV4, 1VE,IVe
13009 FCRMAT(® +° ;16X THE VARIABLE °,84,82,° +AS THE VALUE *,112,°,.%/
#0 ',16Xs ' BUT IT MUST BE ®,84,° ®A4," *,112:%.%)
GCT0 333
3010 WRITEIND, 13010} IV1eIV2, IV3, IV4, IVS,IV6
13010 FORMAT(® +° ;16X ,° THE VARIABLE °,A84,482,° FAS THE VALUE *,1PFl4.6,
RELESE L, 0PL6X, T BUT 1T MUST BE *,0PA4%,° ® A4 +° *,1PFl4.6,%,%]
CCTO 333
2C11 WRITE(NG,13001) IVI.IV2,IV3, IV4, IVS, IVW6,IVT
13011 FORMAT(® %, 16Xy % THE ARRAY ELEMENT " AGyA2,° (?,15,%) HAS THE VALU
BE Pf129%.%/7 THl6Xo" BUT IT MUST EBE ",A4,°% "of4,% ', 112:%.°)
GOTO 333
3012 WRITE(NG,13012) IVI.IVZ,1IV3, IV&, IVS, IVE,IV7
13012 FORMAT(®#® ¢16X," THE ARRAY ELEMENT 9 A4 ,82,° {*,15,%) WAS THE VALU
BE "5 IPELG.6 e/ " P,0P1EX,® BUT IT MUST BE °,(PA4,° ®,A4e" *,
#IPEL4.645%. 1)
GOY0 333
3013 WRITE(NO,13013) IV1,IV2,IV3,1V4,IVS
13012 FORMAT(®#+°,16Xy°® THE VARIABLE °,84,A2,* FAS THE VALUE ¢ 4I125%.%/
#° 9,16X,* BUT IT MUST BE FQUAL %y 12,°% OR EQUAL *312,%.7)
GCT0 333
3014 WRITE{NG, 13014} iVi,[v2
13014 FCRMAT(® 4 ,16X+* THE PCINTWISE WEIGHTING SPECTRUM IS NOT DEFINFD
#IN THE ENFRGY RANGE *,IPEL%.6,° EV TC ? (1FEL6.6,° EV."}
€CT0 333
3015 WRITEINO,130LS) IVE,IVZ,1V3,1Va,IV5,1V6, VT
13015 FCRMAT(*+°,16Xs* THE *,A4,A1,° ENERGY PCINT CF THE PCINTWISE WEIG
*HTING SPECTRUM =% ;1PEL&o6s® EV IS 9,p4,° THAN THE *y A4, AL/
#¢ 9, 16Xy * BOUNDARY OF THE INTEGRATION RANGE =° ,IPFlé.64° EV. ')
GLTC 333
3016 WRITEING,13016) IVI,IV2,IV3,Iva,IVsS
13016 FORMAT{®+%,16%Xs? FNR MATERIAL ®,284,° CROSS SECTION TYPE ¢,
*ZAGy® ONLY °,I11,° PCINT(S) HAVE PEEN FOUND ON TFE L IBRARY.®/
#% 9,16X,°* ERRANOEUS LIEBRARY °})
GCT0 333
3017 WRITEING, 13017}
13017 FORMAT{® ¢® y16X,°
LN
cCT0 333
332 RETURN
T70 RETURN 1
773 RETURN 2
END

LIBRARY HAS BEFN FCUND ERRANCFUS. CHFCK LIBRARY.

SUBROUTINE F SWRSS
C BUSDRUCK VON FELARR .
LCGICAL®4 TESTL,TEST2,TEST3,LERMSG,PRINT
INTEGER FELARR
CIMEAS ION FELARR{18,3}

10
20
3c
40
50

COMMON NRL{ &} ,NO
CCHMON/CFSTRU/ TEST1,TEST2, TESTI.LERMSG
CCPMCN/CFSTRF/ FELARR,NCMAX
D 1 I=14NGMAX
CO 1 J=2,3
IF{FELARR{T, J).FQ.0} GOTO 1
GCT0 3
1 CONT INUF
WRITEIND,1000)
10CC FORMAT{®ONO WARNING~ OR ERROR-MESSAGES PRUOCUCECD Ih MODULE FSTRUK.®
&}
330 IF{.NOT. TESTL. AND. o NOTTEST2 . ARD.MOTL.TESTA} GCTC 333
WRITE(ND, LO0L)
100L FCRMAT{® OTABLE CF MESSACES PRODUCED OR PRINTED IN MODULE FSTRUK. S/
#fCMESSAGE NUMBER CCUNT?®/)
CC 2 I=1,NGMAX
IFIFELARR{I, 1} EC. 0} 6GOVO 2
1P=1#1000
WRITE(ND,L302)} IP,FELARR{I. 1}
1CC2 FORMATL® ¥,5X14,47X,14)
2 CONTINUE
322 RFTURN
3 PRINT=.TRUE.
CC 4 i=l NGMAX
IF{FELARR{I,2).FEQ.0) GOTO 4
IFL.NOT,PRINT} GOTO 6
"WRITE{NO,1006}
1006 FORMAT{1HL}
CALL RAMANF({NC}
CALL ABFAIRMIND, *WARNINGS®)
CALL ABFORMINGC, ® PROCUCEL®)
CALL RAMENDINO}
WRITE(NGO,1003)
1003 FCRMAT{*OTARBLE OF WARANINGS PRINTED IN MOCULE FSTRUK.®/
% POWARNING NUMBER COUNT®/)
PRINT=,FALSE,
¢ IP=14200C
WRITE(NO,1002) IP,FELARR{I,2}
4 CCATINUE
PRINT=.TRUE.
CC 5 I=1,NGMAX
IF{FFLARR(I,3}.EQ.0} GCTO 5
IF{NOT.PRINT)} GCTO 7
WRITEEND 10061}
CALL RAMANF(ND})
CALL ABFORM{NO,®* ERRCRS °}
CALL ABFORMINC, *PRODUCED®)
CALL RAMENDING)
WRITE(NN,1004)
1CC4 FORMAT(®Q°®,120( "%} /% *,46{ %%, ¢
ELE(V RV )/ P, 1200k )/
**(TABLE OF ERRORS PRINTED IN MODULLE FSTRUK.®/
#90ERROR NUMBER COUNT.®/})
PRINY=.FALSE.
7 IP=1+3000

ERRORS IN MCCULE FSTRUKs %%

60
T0
8¢
90
160
110
12¢
130
140
150
160
17¢C
180
iso
200
21¢
22¢
230
24¢C
250
260
27¢
280
25¢
300
31C
320
330
34¢
350
3e0
370
380
25¢
400
41
420
430
44¢
450
460
470
480
450
500
514
520
£30
T4¢
550
560
570
580
ES¢C
600

-~ 9% ° -
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WRITE(NO 1305}
FORMATL
CONT INUE
€nTN 330
ENC

IPy FELARR(I,3)
TihXolb,6X514)

LCGICAL FUNCT ION FSTOLE (A, B, GLSCH}
A TOLERANT ( AUSORUCK NACH VCRSCHLAG VCN G. WILLERCING ) @
GENAU DANN WENN
1) A=8 ’
NDER
21 ABSC(A-B)/AMAXI{ABS{A},A8S{B)}) <= GLSCH
WEAN A TOLERAMRT B IST, HAT FSTOLE [EN WERT .TRUE. ARDERNFALLS
CEN WERT L FALSE,
DIF RELATION IST SYMMETRISCH, DeH. A TCLERANT £ GENAU DANN WENN
B TOLERANT A IST.

IF{A.EQ. B} GOTO 2

IF{ABS{{A-B)/AMAXT{ABS(A},ABSIB) }}LE.GLSCH) GCTO 2
FSTOLE=.FALSE.

GOTO 333

FSTOLE=.TRUE.

RFTURN

ENC

SUBROUTINE FSXINTONXINT MXINToXIAT sMXIATP 4NV ,V,IC1 4102 ,%)

CIE WERTE VIJs1),J=1,NV , WELCHE DER BENINGUNG
XINTEL) <= v(Jsl) <= XINT(AXINT)

CFNUEGEN, WERDEN IN XINT EINGEFUEGT.

(DIE WERTE IN V WUESSEMN GRDESSER GLEICH 0,0 SFEIN,

UND EINE AUFSTEIGENDE REIHENFOLGE HABFN.}

WERTE IN V, DIE CICHT BEI WERTEN IN XINT LIEGEN, WERNEN

NICHT UEBERNOMMEN,

WIRD NXINT > MXINT SO WIRD MXINTP GESETZT UND RETURN 1 GEMACHT,

SOWIE

MXINT MUSS BEI FINEF® FSXINT AUFRUF IMMFR >= 2 SEIN. ND.F. ES MUSS

VCRHER EIN FSXTIN AUFRUF GEMACHT WCRDEN SFIN.

LCGICAL%®4 FSTCLE,TESTL,TEST2,TESTI,LFRMSG
CIFERSION XINT(L},V(IDL,ID2)

COMMON NR1{ 4} ,NO
CCPMON/CFSTRU/ TEST1.TEST2, TEST3,L ERMSG, GLSCH

TFENXINT oGToMXINToOR eMXINT oL Tole CRoNVo LT e 1o CRe NBINTLT02.0R.
*XINTIL) o GEXINT(AXIAT)) CALL FSWRO3I(I0O0L, *FSXI®, °NT ¥,1}
I = LOOPINDEX IN XINT,

€10
620
€30
640
65C

1¢
20
30
4C
50
60
¢
80
9¢
100
11¢
120
130
14C
150
160
176
180

10
20
30
40

60
1C
80
90
10¢C
i10
12¢
120
140
150
1€0
170
1gc
190

o
10
2
C
C
C
C
12
3
23
C
330
1cca
3212
C
A8
BEE
11
o
12
C
C
C
C
C
C
C
C

J = LOOPINDEX IN V.

I=1

J=1

TEST VON V(J,l).

IF(VEJy1)elTo0.0) CALL FSWROZ{30CL"FSXI® ¢°NT
IFld.LE. 1} GOTO 2
TFIVEd e Tavid-1, 1)}
CCNT INIJE

VERGLEICHE V{J,Lk) KIT XIAVLID
TF(FSTOLEIVIJs 1} o XINTUI),GLSCH)} GCTC 11
TRIVIJ1}6T.XINTII}) GCTO 12

ViJdel} IST KLEINER ALS XINT{I}o WEMN I GRCESSFF ALS I, WERT

EINFUEGEN UNC J FOCHRZAEHLEN.
FUER T=1 NUR J HCCHZAEHLFM,

IF(I.LE. 1) GOTO 23

ARXINT=NXINT+1

IF(NXINT.GT,. MXINT) GOTC 88

I=1+1

DC 3 IT=I4NXINT

XINTANXINT#I-T 1 ¥=XINT{NXINT+TI-1E=1}

XIRTEE-1)=V(J, 1}

J=J+l

IF{J.LFaNV} GGTO 10

ALLE WERTE EINGFFUEGT. RETURA.

TF(TEST2) WRITE(ND,; 1000} NXINT, {XINY(IT) 4TI I=1,N3INT}
FCRMAT(P JINTEGRATIOAS IRTERVALS: AXINT=*,[6,%,.%/
#(° fy 1P5EL14.60€X))

RETURA

FELD XINT ZU KLFINs

MXINTP=NV-J+1

RETURN 1

CONT INUE

VIdyl} GLEICH XINT{I}s J HOCFZAEFLFN.

cotn 23

CCONT INUE

V{J, 1) GROESSFER ALS XINT(I}.
I=1+1

RERN T > NXINT WIRD, SIAD ALLE WERTE <= XINT(NXINT) EINGEFUEGT,

RETURN.

TRF{I.LE.NXINT) GCTO 10

GOYO 330

ENTRY FSXTININXINTyMXINTyXINT,UGR,0GR}

INTTIALT SIFRUNGSENTRY, NAS FELD XINT WIRC GLEICF ~1.0 GESEVIT,
XINT(1) WIRD GLEICH UGR UND XINTI2} wIRND GLEICH CGP GFSETZT.
UGR MUSS KLETRER ALS OGR SEIN.

NXINT GIBY AN, WIE WEIT DAS FELD GEFUELLT IST.
CESFTZIT.

TFLUGR.GF.OGR.CR, FSTCLE(UGR,CORy CLSCHIORMXINY (LT .3}
#FCALL FSWROB(3001,°FSXI®,*NT *,4)

XINTEL}=UGR

XINT {2)=0GR

AxINT=2

CO 1 TI=3,MXINT

XINT(IL)}=-1.0

GCI0 330

EnE

¥ 92}

CALL FSHROI (3001, FSXTI® 45T #,3)

I MCCHZAEHLER,

ES WIRC GLEICH 2

2C0
210
220
3¢
240
25¢C
260
270
ZBC
290
3Ce
310
32¢
23¢
340
38C
260
37¢
380
390
4CC
410
420
430
440
45C
460
470
480
49¢C
€CC
510
£20
5320
£4Q
550
560
c7¢
580
56¢C
600
610
ezcC
630
&40
650
660
£3¢
680
eS¢
700
T1C
720
13¢
14¢C
750
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100 FORMAT {(*OSUBROUTINE FSGRAL.

SUBRCUTINE FSGRAL(RFSULTyNXINT X INT, NAPWF ¢ ABWF , ARWF,

* NABQ1,ABQL.MARNL,NABQ2,ARQ2,MABCZ NABU3,ABC3I MABQ3,
* KMROM ¢ AUXRCM, KMROFP, EPSROMy CRINWA,
3 [FARsLFAR LFARB FARIN,FARARyTFURAR %k o% )

IATEGRAT [ON ETNER FUNKT ION ENTSPRECHEND ITYP,

ITYP [ NTEGRAL VCN

P

F1 * PHI

FL%F2 * PHI

1/F3 * PHI

L/Faxk2 % PHI

FL/F3 2 PHI

FL/F3%%2 % PHI

FL1*F2/F3 * PHI

FL%F2/F3%%2 % PpI

PF1 IST DURCH ABWF 87W, FORMELMAESSIG CDER ALS FUNKTIGA - JE MACH
WFRT VCON NFTYP - GEGEBEN.

Fl, F2 UND F3 SIKD CURCH 4BQl, AECZ BZW. ARQ3 CECEREN.
CURCHFUFHRUNG DER INTEGRATION IN DEN INTERVALLEA

XIATUI=1) <o XINTCI}  FIT 1=2,NXTAT,

RETURN 1 WIRD GEMACHT, WENN KMROM VERGROESSERT WERDEN MUSS.
CANN IST KMRGMP GROESSER ALS 0.

RETURN 2 WIRD GEMACKT, RENN SGT <= O FFSTGESTELLT WIRD.

DD R S W N e

FXTERNAL DPHI FSNUGL,FSANUOG2, FSNIOIZFSNUT 4, FSNUCE, FSNUOE, FSNUOT,
*FENUOBF SNUQG,FSAND2F SANCIFSANCA ,FSANOS (FSANCE sFSANOT 4

AFSANOS sFSANOS

LCGICAL*4 TESTL,TEST2,TEST3,SPRUC,FSCGRAL yFSTOLE,CRUCK, CRUCKL,
* SPRU3)LERMSG4LFAR{2,3)4LFARB(Z2,3}

REAL¥8 RFSULT,Y,FSNUOL,FSNUO2,FSANUC3 ,FSNUO&GFSALOS (FSNUQG , FSNUQT,
*ESAIOB ¢ FSNUOD s FSANOZ, FSANO3, FSANCA s FSANDS, FSANCEFSANOT.FSANOR,
*F SANC9

CIMENSION XINTU1),ABRRF{MABKF ¢4, ABCLIMABCL %) s BECZ{MARBQ2 4}«
* ABQ3 (MABQ3 ¢4 J s AUXRCMIL }oYF(3 ), YFPU3 ), FARING243,2),
* FARANIZ, 31 s IFUNART 2,3} YFEPS(3)

CTPFON NRL (41, NC

COMMON/CFSTRU/ TESTL ¢TEST2,TFST3 jLERMSG,GLSCH, FAFTY P, NFTYPR, ITYP,
# ITYPFU,NR2( 3},
* XTAsXTEoLoY o RNIMP, CRUCKL

FERLFRABFRAGEN,

TFLITYP LTl wORLITYP.GT 9 ORNXINT (LT.2F CALL FSWROZ( 3001,
HIFSGR® AL ", 1)

STEUERGCROESS EN FUER INTEGRALBERECHNUNG TM TESTFALL DRUCKEN.
IFUTESTA) WRITE(NO,100) NFTYP, XINTLL ) M INT X IRT{NXINT}
NFTYP=%,13,
¢ XINT{1)=* 41PEL3.6+° NXIAT=',0P]6,°
#IPELI2.64 9. °)

TFITEST3 ) CALL FSWRO4(1008, ITYP, ITYPFL,ASTGO,BSIGO)
RESULY GULFICH NULL SETIEN,

RESULT=0.0

PCINTER FUER PUNKTWEISE FUNKTIONEN SETZIFEN,

XINTINXINT)=®,

ABH,AL:B1+A2,R2,A3,B3,BS51G0,

1C
20
3¢
40
50
€0
T0
gC
30
1cc
1iC
120
12¢
140
150
160
170
18¢C
190
2C0
210
22¢
230
240
50
260
210
28C
290
300
310
320
330
34¢C
350
2eC
370
380
26¢
400
41¢
420
430
440
450
46C
470
480
490
500
€1C

1000

1901
1902
1910
162¢C

2¢cC

29C1

25C2

291¢C

2920

TABWF=2

[ABCL=2

1ABQ2=2

1pRQ3=2

SFTZEN VON ANFANGSWFRTEN FUER £ UNL B.o

AW=ABWF[ [ABWF,2)

Ew=ABWF{TABWF,3}

AJ=ABQL{TABQ1l,+2)

B1=ABQL({ 1ABQ 1,3}

A2=ABQ2(T1ABQ2,2)

B2=4802( 1ABQ2, 3)

A3=ABQ3(1ABQ3,2})

B2=ARBQ3( [ABQ3,3) :
ANFANGSWERTE FUER FEHLERDRUCKSTFUERUNG BEI FSROMB FEHLERN.
DRUCKL=. FALSE.

DRUCK=,FALSE .

ANFANGSWERTE FUER MIKROINTEGRALWERT UND YF UND YFFPS,
¥=0,0

DO 53 I=1,3

YF{I}=0.0

YFEPS{I}=0.0

FEFLERTEST

IF(IABSE{NFTYP)oCT.MNFTYP) CALL FSWROI(3IDO1,"FSCRY, SAL  °,2}
BET NUMERISCHFR INTVEGRATION FSROMB INITIALISIERER.
IFINFTYP.LE.O) CALL FSROMI{EPSROM,KMROM, DR INWA  YF, YFEP S, AUXROM}

"SETZEN VON IGRIAR.

GCTO (1000,2000,3000+400C,50C0,6CCCy, TCCCyBOCO,5CCCH,TTYP
CaLL FSWRO3(3201 ,*FSGR®,°AL "33}

CONT INUE

TF{NFTYP.FQ.0s0RNFTYPWLLE.~2} COTO 1901
IF{NFTYP.EQ. 1} GOTO 1910

IFINFTYP.EQ.21 GOTD 1920
IF(NFTYP.EQ. -1} GOTO 19C2

CALL FSWRO3{300L,°FSGR®,°AL 7 ,4)
ASSIGN 1001 TC IGRIAR

cOi0 9

ASSIGN 1002 TC TGRIAR

GC10 9

ASSIGN 1010 TO IGRIAR

GCTO0 9

ASSIGN 1020 TGO IGRIAR

CCYo 9

CONTINUE

IFINFTYP.EQ.O.NMR.NFTYPLE. -2} GOTO 2501
IF{NFTYP.EQ.1} GCTO 2910

IF(NFTYP.EQ. 2} $OTO 2920

IFINFTYP EQ.~1}) GITT 26C2

CALL FSWRO3(3001,°FSGR®,"AL *,51}
ASSIGN 2001 TC TGRIAR

ccro 9

ASSIGN 2002 TC IGRIAR

GCT0 9

ASSTGN 2010 TC IGRIBR

6ot 9

ASSIGN 2020 TC IGRIAR

520
53¢
540
550
5¢C
570
S8C
590
600
&1c¢
620
€3¢
640
650
E£C
670
680
€9C
700
710
720
730
T4C
750
€0
77C
780
75¢C
800
81¢
820
830
84¢
850
géc
870
€80
85S¢
900
S1C
520
330
g4¢C
350
GEC
STC
980
5S¢
1000
1C10
1cz¢
1030
104¢C
10%0
10¢cC
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3000

36C1
39C2
3910
3320

4000

46C1
49C2
4910
4920

5000

5901
5902
531C
562C

6000

6901
&9C2

€910

GOY0o 9

CONT INUE
IF{NFTYP.EQ, 0. QR NFTYP.LE.-2) GOTC 3901
IFINFTYP .EQ.L) GOTO 391C
TFINFTYP.EQ.2 ) GOTO 3920

TFINFTYP ,EQ.—1} GOTO 3902

CALL FSWRO3(3001,°FSCR"y PAL  *46)
ASSIGN 3001 TC IGRIAR

€CTn 9

ASSIGN 3002 TC IGRIAR

cato 9

ASSIGN 3010 TC IGRIAR

GC10 9

ASSIGN 3020 YO IGRIAR

GCT0 9

CCNTINUE

IF{NFTYP.EQ. C.ORNFTYP.LE.-2} GOTO 4901
IF(NFTYP .EQ.1) GOTO 491C
TFINFTYP.EQ.2) GOTO 4920

IFINFTYP ,EQ.~1) GOTO 46C2

CALL FSWRO3(3001,*FSCR*y*AL *,7}
ASSIGN 4001 TO IGRIAR

cavo 9

ASSIGN 4302 TC IGRIAR

GOTO 9

ASSIGN 4010 TC TCGRIAR

GOT0 g

ASSTCGN 4020 TC ICGRIAR

GCT0 9

CONT INUE

TF{NFTYP sEQ.0«OR.NFTYP,LE.—~2) GOTO 59C1
IF{NFTYP,.EQ.1} GCTQ 5910

TFINFTYP EQ.2} GOTO 592¢C
IFINFTYP,EQ.—-1) €COTO 5922

CALL FSWRO3{3001+*FSGR®,"AL *,8)
ASSTCN 5001 TG IGRIAR

GC10 9

ASSTIGN 5002 TO IGRIAR

GCT0 9

ASSIGN 5C10 YO IGRIAR

cCcYn 9

ASSIGN 5720 TC IGRIAR

GNTD0 9

CONT INUE
[F{NFTYP,.EQ, 0. OR.NFTYP,LE.~2} GOTC 6901
IFINFTYP.EQ.1 ) GOTO 6910

IFINFTYP .EQ.2} GOTO 692¢C
IFINFTYP.EQ.-1) CUTGC 69C2

CALL FSWRO3(3C0L,°FSGR® ;AL ' ,9]}
ASSIGN 6001 T IGRIAR

GC1C 9

ASSIGN 6002 TO IGRIAR

CCTO 9

ASSIGN 6C10 TG IGRIAR

CCT0 9

i1g70
1cec
1050
1100
i1ig
1120
1130
114¢
1150
116¢C
1170
118¢C
1190
1200
1210
122¢
123C
1240
125¢C
1260
1270
1280
1290
12CC
1310
1320
1230
1344
128¢C
1360
1370
128¢
1390
1400
1410
1420
142C
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
157¢C
1580
1560
16€C0
1610

€s52C

7cnc

7901
7sC2
791¢C
7920

80cCa

8sC1
89C:Z
B8SG10
8920

9030

3301
9902
93910

9920

ASSIGN 6020 TO TGRIAR

GCTO 9

CCRTINUE
IFINFTYP EQ. 0. ORNFTYP, LE.-2) GOTO T79CL
IF(NFTYP.EQ.1} GOTO 7910
IFINFTYP,EQ.2) GOTO 792C
IFINFTYP.EQ.—L1) GOTN 7902

CALL FSWRD3(3ID0L°"FSGR® ;AL *,10)
ASSIGN 7001 TO IGRIAR

GCTC 9

ASSIGN 7002 1O IGRIAR

coTo 9

ASSIGN 7210 TC 1GRISR

CeTD 9

ASSIGN 7020 TC I[GRIAR

GCTNn 9

CCATINUE
IF(NFTYP .EQ. 0. OR.NFTYP,LE. -2} GOTC 8901
IFINFTYP.EQ. L)} GOTO 8910
IFINFTYP.EQ.2) GOTO 8920

IF(NFTYP .EQ.-1) GOTO 89C2

CALL FSWRO3({3001,°FSGR®,°AL *,11}
ASSIGN 8001 YO IGRIAR

GETQ 9

ASSIGN 8002 TO IGRIAR

‘6CTN 9

ASSIGN 8210 TC IGRIAR

GO10 9

ASSIGN 8020 TC IGRIAR

6CT0 9

CONT INUE
IF(NFTYP.EQuOORNFTYPLLE.~2) GATO 9901
IF(NFTYP .EQ. 1} GOTO 9910
IFINFTYP .EN.2) GOTO 992¢C
IF{NFTYP.EQ.-1) GOTC 99C2
CALL FSARO3(300L,°*FSGR*,"AL .12}
ASSIGN 9001 TC IGRIAR

6o 9

ASSIGN 9002 TC IGRIAR

GCT10 9

ASSIGN 9010 TO IGRIAR

GCT0 9

ASSIGN 9020 TG IGRIAR

coTn 9

LCCP UEBER ALLE INTERVALLF.
XIE=XINT( 1}

I=1

I=1+¢+1

TFCI.GTNXINTY GOTO 3
XIA=XTE

XIE=XINTIT)

SFRUO=,FALSF.

XIEF=-1.0E+10

IF{XTA.GE.XIE} CALL FSWRO3(3COLs *FSGRE,PAL

PLAKTWET SE WICHTUNGSFURKTICA 7

“912)

1620
1€3¢C
1€4C
1650
1€60
1670
1680
1€9C
1700
171¢
1720
173¢
174¢C
1750
17¢¢
1770
178C
1790
180¢
181¢
1820
1e12¢
1840
1850
1860
1870
16880
1890
190¢
191¢C
1920
1530
1940
19¢0
15€¢
1970
19€0
1990
2000
2C1¢
2020
2G30
2C40
2050
206C
2070
2CEC
2090
2100
21ic
2120
2130
2140
2150
21€C
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IF(TABSINFTYP ). NE.1} GOTQ 4
EVENTUFLYL POINTER FUER ABWF HNCHZAEHLEN,
IFIXIE.LE. ABRF(IARWF,1}) GETC 52
1ABWF=JABWF+1
IF{TABHF.GT.NABWF} CALL FSWRO3(3001, *FSGR®, *AL
AW=ABWF{ [ABWF 42}
Bu=ABWF{ TABWF,3)
52 IFIFSGRALIABWF IABWF,MABWF,XTA,XIE}} CALL FSWRO3(3001,
$OFSGRY, P AL f; 151}
W ICHTUNGSFUNKTICN = 0 ?
IF{ABWF{ TABWF 4} .NE.Q.0) GOTC &
SPRUNGBEDINGUNG SETZEN. XIEE AUF ABWF( IABWF, 1)
NRUCKEN, 1 HOCHZAEHLEN.
TF{.NOT . FSTOLE(ABWF{ IABRF—1,1) XIA GLSCH}} CALL FSWRO3({3(Cl,
®*OFSGR? o* AL ' 516}
SPRUO=.TRUE,
XIEE=ABKF{IABKHF, 1)
CALL FSHRO3(200S5,1TYP XIA,XIEF}
CALL FSHROO{-2006)
4 CCATINUE
PRUFFUNG DFR ®QUERSCHNITTSGFRADEN® ENTSPRFECHEND 1TYP,
[F{ITYP.EQ.1} GOTO 5
IFTITYP.EQ.2) GOTO 10
IFLITYP.EQ.3) GNTO 20
[F{ITYP.GE4 AND.ITYP.LEL9) €OTO 30
CALL FSWRO3(3001,°*FSGR*,°AL *,17})
20 CCATINUE
FLNKTION F3.
CALL FSGRAZ ({3 ,ABC3,1ABQ3  MABCINABL3,XTA, XTE, XIEE, SPRUO, SPRU3,
PIFAR GLFAR,LFARA ;FARINFARAN,TFUNAR ;- TRUE.}
IF{SPRU3} GQTC 777
IF{ITYP.FQo6.CR.ITYPL.EQC.T) GCTC 10
IFUITYP.EQ.4UR.ITYP.EQ.5) GOTO ¢
20 CCNTINUE
FUNKTION F2.
CALL FSGRA2{2,ABQ2, 1ABQ2,MABQ2,NABQZ,XTA, XIE, XIEF;SPRUQ, SPRU3,
¥ IFARLFARGLFARA;FARIN,FARAN, [FUNAR ., FALSE.)
10 CONT INUE
FLAKTICN Fl.
CALL FSGRAZ2(1,ABQL,1ABQL-MARQL NABCL sXTAXIEXIEE,SPRUO,SPRUI,
$IFARLFARSZLFARA, FAR [Ny FARAN, TFUNAR, o TRUE . }
£ CCATINUE
WENN KEIN FEHLER, MIT INTEGRALBERECHNUNG BEGINRMEN,
ARDERNFALLS T UND ENTSPRECHEANF [AB.. MOCKZAEFLEN UKD ZUM
SCHLEIFENENDE SPRINGEN.
IF{.ANCT,SPRUD} GCTQ 6
I FOCHIZAEHLEN,
7 I=1¢1
TF{I.GT. NXINT} GCTO 3
TFOXINT{I} LT XTEE.ORFSTOLE(XINT( I} (XIFF GLSCH}} 6OYN 7
XTA=XINTC(I-L}
YIE=XINT(I}
IAE HOCHIAEHLFEN
IF(ITYP.EQ. 1} 6GOTO 41
IFLITYP,EQ.2) €COTD 11

*y 14}

SETZEN. HWARNUNG

2170
2180
21s¢C
2200
221¢
2220
2230
224C
2250
22€Q
2270
2280
229¢C
2300
2310
21320
2320
2340
2350
23€C
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
25C¢C
2510
2520
2530
2540
2880
2560
257¢
2¢8¢
2590
28GC
2610
2620
2630
2640
2€EC
2660
2¢170Q
2680
2650
27¢C
2710

C

31

21

11

41

1001
1002
1010

1C2¢C

2001

20C2

2010

2020

30C1

IF{ITYP.FR.3) GOTO 21
IF(ITYP.GE-4 o BNCL.ITYPLLE.9} GOTD 3]

CALL FSWRO3[30CL,*FSGR? 4*AL *°,18)

CONT INUF

TABQ3 HOCHZAFEHLER,

CALL FSGRA3{ABQ3.IARQ3,MABQ3,NABQ3,XTA,XIE}
A3=ABQ3(1ABQ3,2)

B2=ARQ3{ IABQ 3,3}

TFIITYPLEQ.6NRLITYPLEQ.T) GOTO 11

IF{ITYP. FQ.4.CR.ITYP.EQ.5) GCTC &1

CCONT INUE

TABQ2 HNCHZAEMLEN

CALL FSGRA3(ABQ2,IABQ2,MABQ7,NARQZ,XTA,XIF)
A2=ABQ2(148BQ2,2})

B82=ABQ2( 1ABQ 2, 3}

CONT TNUE

IABQ1 HOCHZAFHLEN

CALL FSGRA3Z{ABQ1,TABQ1MABQL,NABQL,XIA,XIE}
A1=ABQL{TABQL 42}

B1=ABQ1({ IABQ1, 3}

CENT INUE

IF(IABSINFTYP}.NE.1) GOTC 8

[ABHF HOCHZIAFHLEN,

CALL FSGRAI(ABWF JARWF (MABHF ,NABWF X 1A, XTE}
AW=ARWF{ [ABKWF ,2}

Bw=ABWF({ [ABWF,3}

GCTO 8

CCNT INUE

I NTEGRATION,

VERTEILER FUER DIE VERSCHIEDFNEN [ATEGRALE UND INTEGRATICANSARTEN,
GCTO IGRIAR,(1001,1002,101091020,2C012002,201C;2020,
#3CC1+3002,301(,3C20,40C1,4002,4010,4020,5001,5002,5010,5020,
*€6001,6002,6010,6020,70C1,7002,70107C2C,8CCL,8C(2,8010,8(20,
G001 +9072,9310,9022)

ITYP=1. INTEGRAL VOh PHI,.

CALL FSROMB(DPHI,A445)

GOT0 1

CALL FSROMB(FSNUOL, 2445}

GL10 1

L=11

GCTC 60

L=12

CCT0 60

1TyP=2, INTEGRAL VOMN FL % PHI.

CALL FSROMB{FSANOZ, 4445}

GCTC 1

CALL FSROMBIFSNUQZ,A445)

coTo 1

t=21

GCTO 60

£=22

cOoT0 6C

ITYP=3, INTEGRAL VON FI#F2 * PHI.

CALL FSROMB(FSANC3,%445)

CCT0 1

2720
2730
2740
2750
27¢0
2770
2780
2790
2300
Z81¢
2820
2830
2840
28%C
2860
2870
288¢
2830
25CC
2910
252¢
293C
2940
26E¢C
2960
2974
2980
2930
3000
3010
3g2¢
3030
3040
3050
3060
3010
3080
3090
310¢C
3110
2120
3130
3140
31s¢C
3160
217¢C
3180
3190
32C¢C
3210
3220
3230
3240
325¢C
3260

- 09 ¥ =



3G6C2
331¢

3020

4CC1
4002
401C

4020

5001
5002
5010

502C

6001
60C2
6010

6020

TOCL
7002
7010

1CeC

8001

8cce

8Q1ia

8020

9QcCl1

9002

CALL FSROMB{FSNUC3,48445)
GCTC 1

L=31

cavo 60

=32

GO0 60

1TYP=4. [INTEGRAL VON 1/F3 % PHI,
CALL FSROMB(FSANG4,4445)
GCTO 1

CALL FSROMBIFSNUNG,8445)
corn 1

L=41

GO0 60

L=42

GCT0 60

I[TyP=5, INTEGRAL VON 1/F3%%2 * PHI,
CALL FSROMBI{FSANGS ;8445
€O0T0 1

CALL FSROMBIFSNUOS, 8445)
GCI0 1

L=£1

GCTC 60

t=5%2

cOTN 60

11YP=6, INTEGRAL VOM F1/F3 * PHI.
CALL FSROMBUFSANGGs 4445}
GCTO 1

CALL FSROMB{FSNUO6,4445)
cCT0 1

L=61

G070 eC

L=62

6C10 69

ITYP=T7. INTEGRAL VON FI/F3%%2 * py],
CALL FSROMB(FSANOT,38445)
CoTNn 1

CALL FSRCMB{FSNUOT, 8445}
GCTO |

L=71

GCTO 60

L=12

GCTO 60

ITyP=8, INTEGRAL VOA F1%*F2/F3 % PHI,
CALL FSROMB(FSANCB, 2445)
GCTO 1

CALL FSROMR(F SNUCB,%445])
caorn 1

L=€1

GO0 60

L=82

GLIC 60

ITYP=09, INTEGRAL VON F1#*F2/F 3%%2 % pHI,

CALL FSROMBIFSANOD ;8445
GO0 1
CALL FSROMBIFSNUQD, 2445)

3270
3zec
3250
3300
3231C
3320
33130
3340
3350
336C
3370
3380
3390
3400
343C
3420
343¢
3440
3450
34¢€C
3470
3480
3490
3500
Is51¢C
3520
3530
3540
3550
35€C
3570
3580
3¢50
3600
361¢C
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
174¢
3750
3760
3776
3780
376C
3800
3810

C

GCI0 1
9C1¢ L=61
CCT0 60
9020 L=62
COT0 60
LCCP ENDF FUER LCOP UEBER ALLE INTERVALLE
1 IF{DRUCKL) NRUCK=, TRUE,
RESULT=RESUL T +Y
GL10 2
2 RESUL4=RFSULT
FEFLERTESY .
IF(NFTYP.GT.0} GOYO 50

FALLS NDRUCK=.TRUE., CDFR NFTYP<=0 UMD ARTETL VOA YE{1l} BZw. YF{3}

AV ERGERNIS RESULT MEHR ALS 1% AUSMACHEN: RWARNULNGSALSHRUCK.
IF{RESULT.EQ.C. 0} GOTQ 50

TF(ABSIYF{LI/RESUL4).6GE-1a0F~1.O0R. ABSI{YF {3} /RESLLAI.GE.1L.CE-2}

*DRUCK=. TRUE.
50 IF{.NOT.TFST3.AND..NOT.DRUCK) G110 333
CALL FSWRO4 (1008, ITYP, ITYPFU,3S1GO,BSIGO}
CALL FSWRO3(=1CL5,XINT{L),XINT(NXINT} ,RESULT}
TF{CRUCK ) CALL FSWROL{-2011,EPSRQM)
TFCINFTYP.GT.0).0R. (. NOT.TESTI.AND L. NOT.CRUCK) } GOTO 323
YFP(1}=0.0
YFF(2)=0.0
YFP( 3)=0.0
IF(RFSULT.EQ.O) GOTO 51
YFP{1)=ABS(YF{1}/RESUL4)*100 .0
YFP({2)=ABS{YF{2) /RE SUL4)*100.0
YEPI3)=ABS(YF(3)/RESUL4)*100.0
51 CALL FSWROG(-L1009,YF{2) sYFUL),YF{3),YEPI2},YEP {1}, YFP(3),
AYFEPS(2), YFEPS{ 1}, YFEPS( 3})
332 RETURN
445 KMROMP=NDIMP
RETURN 1
777 RETURN 2
€0 CALL FSEXIN
17 (TEST2) WRITE(NO,10L} ITYF,ITYPFU, BSTGO, XTAs X 1€, Y
1C1 FORMAT(® ANALYT ITYP=%,12,° ITYPFU=?,12,% SICO=*,lPEL3.6,
3¢ X1=t,1PEL3.6y " XH=',1PE13,6,% Y=9,1PE13.6)
Geio 1
ERD

REAL FUNCTION FSNUNDL#8 (X))
REAL*8 X

COWMON/CFSTRYU/ NR1{ 12}, AW,BHW
FSANUOL=DBLE(AW}I*X+DBLE(BW)
RETURN

FrC

3820
3830
3840
388¢
3860
3ET0
3880
3890
2900
3910
3920
3520
39490
35¢C
3960
3970
asec
3990
4060
4010
4L20
4030
4040
4C%0
40360
4070
408C
4090
41€CC
4110
4120
412¢
4140
4150
4160
4170
41840
4190
4200
421C
42¢¢C

i0
20
20
4C
50
¢

- 19 € -~



REAL FUNCTION FSAUQZ2*8(X)

RFAL%8 X

CCHMMCN/CFSTRU/ NRL{12) AW BW,AT,B1
FEAUOZ={DBLE(AW) *X+TBLE(BH} }#(DBLELALI AN +CPLECETL)}
RETURN

EAC

REAL FUNCT ION FSNUOI#8(X}

REAL%B8 X :

COMMON/CFSTRU/ NRIT12)9AW,AWAL,B1,42,82

FSNUJO3={ DBLE (AW ) *X ¢CBL E{BW) ) *{DBLE(ALIAX+NBLE{B I I*(DBLEIA2I R X4DNBL
*E{R2))

RETURN

FAD

REAL FUNCTION FSNUO4%BIX)

REAL#8 X

CCMMON/CFSTRU/ NRLI(12) ¢AW¢BW NR2{4),A3,B3,BSIGO
FSNIO4=(DBLE(AWI¥X+OBLE(BWI ) /IDBLE(ABI#X¢NBLE{B2)+DBLE(B SIGC})
RE TURN

END

REAL FUNCTION FSNUOS®8{ X}

REAL #3 X

CCMMON/CFSTRU/ NRU(12) o AW BW yNR2 (4 )y A3, R3,BSICO

FSKUOS ={ DBLE{AW)I#X+NBLE(RW} )/ ({DBLF(AZ XX 4CBLELEI)¢OBLE(BSIGOI I%%2
*)

FETURN

FAD

REAL FUNCTION FSNUOGK#B{X}

RFAL*8 X

CCMMON/CFSTRU/ NRLI{12),AW,BRuoAl, BI,NR2{2) 4A3,R2,B85150
FShUNE=(NBLEL AR} *X+CBLE(RW ) }%(NBLELALI*X+TPLE(RL])/
A{CBLE(A3)*X+DELE(B3)+NBLE(RSING) )

RETURN

FND

10
20
30
4C
50
€0

10
20
30
40
50
60
ic

ia
2C
30
40
sC
60

10
20
3¢
40
50
€0
70

10
20
30
4C
50
60

REAL FUNCTION FSAUOT*8{ x)

REAL*B X

COMMON/CFSTRU/ NRLULI2) AW BH,AL BLNR2(2),A3,82,BS1GO
FSNUOT={ DBLE(AW) *X+DBLE(BW} ) #{DBLE{AL)*X+TBLE(BLI}/
#((CBLFIA3)}*X+DBLE{B3)+CBLEI(RBSIGD ) )#%2)

RETURN

ENC

REAL FUNCTION FSNUOE*S{ X}

REAL®3 X

COVMON/CFSTRU/ NRLIU12) 5AmoBH AL R 442 ,R2 ,43,83,E571G)
FSNUOS=({DALF({AWIIX+DBLE(BW) J#{DBLE(ALIRX+DBLE{B 1) 1% {DBLELAZ )% X+
*CBLEIBZ) I/ (DBLECAI} =X +CALE(RIJ+NELE(ESIGO)}

RETURN

END

‘REAL FUNCTION FSAUO9%B{X)
REAL*8 X
COWMMON/CFSTRU/ NRL{12) AW ,BH AL, B1,A2,R2,83,B3,F51GS
FSNUGY=({OBLE{AW) *X+DBLE(BW) ) *{ORLETAL)*X¢CRLE{CL) I {DBLECAZ ¥ X+
#CPLE(B2) )/ {(DRLE{A3)#X+CRLE(RIJ+CBLE(BSIGCII%eZ)
RFTURN
ENT

REAL FUNCTION FSANO2%8( x}

REAL*8 X,DPHI

CCrMCON/CFSTRU/ NRLI{14) AL ,R1
FSANOZ=DPHI{X14{D3L E{A11*X+NALE{BL})
RETURN

END

REAL FUNCTION FSANO3®3(X}

REAL*8 X,DPHI

COMMCN/CFSTRU/ NR1(14),A1,BL,082,82
FSANCA=NPHITIX)*{NBLE(ALI*X+NBLEIRL) I *{DBLELAZ ) X4DRLF (B2 )}
RETURN

ERD

10
20
30
40
50
60
70

i0
20
3¢
40

&
=

60
70

1C
20
EXY
40
¢
€C
70

10
2¢C
3c
40
£0
&0

ic
20
3¢
40
%0
6C

- %9 9 ~



RFAL FUNCTION FSANQ4*B(X)

REAL#8 X ,NPHI

CCHMON/CFSTRU/ NR1(18)443,83,BSICO
FSANQG=DPHI(X}/{DBLE{A3} *X+DBLE{BII+DRLEIBSIGO))
RETURN

ENC

REAL FUNCTION FSANOS®BIX)

REA %8 X, DPHI

CCFMON/CFSTRU/ NRY(18B1,43,8%,851G0
FSANOS=0PHITUX) Z{{DBLETAZ) X X+DNBLE(BI) +NBLE(BSIGO) Jx*2)
RETURN

END

REAL FUNCTYION FSANDG%B(X)

REAL*8 X¢DPHI

CCHMCN/CFSTRU/ NR1(14),A1,BL,NR2{2},A42,83,BSIGC

FSANCOE=NPHI( X} = {DBLFIAL}®X¢DBLE(RL)I/{DPLELAT X +DPLE(R3}¢LBLEIBST
*CO))

RE TURN

END

REAL FUNCTION FSANOTA8(X)

REAL*B X, ,DPHI

COMMON/CFSTRU/ NRI{14),A1,81,NR2{2),A42,B83,BSIG(

FSANOT=NPHI (X ) *({DALE{AL)*X¢CBLE{BL)}/ {{DBLF(A3)4X+DBLE(B3)+DBLE(BS
*1C0) )%%2)

RETURN

END

REAL FUNCTION FSANOB=#8({X)

REAL#8 X.DPHI

CCMMCN/CFSTRU/ NRiIU14),A1,B19A2,B2,A2,R3,BSIGC

FSANOB=DPHI{ X} *(DBLE(AL ) *X#NBLE(RL}I*(CBLE(AZIOX+DRLE(B2) )/
*{CBLE(A3 )«X+DPLE(BI}+DBLE(BSIGO})

RETURN

END

10
20
2C
40
€0
€0

ic
20
3¢
40
0
60

1c
20
3¢
40
50
EC
70

10
2C
30
4C
5%
€C
10

10
20
3¢
4Q
50
€0
70

O

11

12

21

22

REAL FUNCTION FSANOCO%E(X)

REAL*8 X,DPHI

COMMON/CFSTRU/ NRI{14),41,81.42,82,A3,83,BSIGO

FSANO9=DPHIU X} *{DBLE(AL)*X+DBLF{B1)I*{OBLE(AZ ) *XeDBLE(R2) 1}/
#{(CBLE(A3)*X+DBLE(B3)+CBLE(RSICO ) }#%2}

RETURN

ENT

SURRDUTINE FSEXIN

EXFLIZITE ANALYTISCHE INTEGRATINN.
REAL®8 YR3,HO+HL H2 HI ROeR1¢21+22523524+285,76:27,FSLOMA,CO.FF,
* DALsDAZ2,0B1,0B2 s OAWyDBHsD XIA,DXIE 40D Yo 2L ,4Q
COWMON/CFSTRU/ NRL{1L) sCONST AW, BW AL+ Pl 82,82, 83;B3,R5IC0,
FXIA XIE, Ly ¥

CALI=CBLE{AL)

DE1=DBLE(R1]}

CA2=DBLEA2)

NE2=NBLE(B2)

CAW=DBLE (AW}

CEW=DBLE (BW)

DXTA=DBLE(XI A}

CXIE=DRLE(XIE)

CC=DXTE-DX1A

LSPR=L /10
LSPR=2%LSPR+(L-LSPR*10~-2)

GUI0 (111228422931 432,:41+942+51 452+61462,71,72,81,82,91,921,L5PR
ITp=1

GCTC 770

INTFGRAL VON F={AW*X+BW)

h=0

TLNNUL=]

H1=DAW

HC=DRW

G010 1

INTEGRAL VON F=CONST/X

n=C

TUNNUL =0

+C=1.00+0

GLIn 2

INTEGRAL VON F={AWsX+BHI*{AL%X¢B1}
N=0

TUANUL=2

F2=D AW DAL

H1=DAW®DBl +DBW*CAL

+C=DBW*NA1

€CTao 1

INTEGRAL VON F=CCONST/X * (AL*X4B81)
N=0

TURNUL =1

Hi=DA1

+0=CB81

GCTC 2

1c
20
3C
40
£0
60
T0

- €9 4 ~



31

41

42

51

52

€1

62

71

INTEGRAL VON F=({AW%X¢BW ) A LI*X+B 1) #{A2%X+B2)
h=Q

TUNNUL=3

Z1=DAL¥NA2

22=DA1%NB2¢NB1%DA2

12=CR1*0DB2

H3=DAWkX 7]

HZ=DAWXT 2¢DBH#Z1

F1=DAW*13¢DRW*Z2

HC=D8W%713

€CTO 1

IRTEGRAL VON  F=CONST/X #* {ALXX+E1)e({A2%X¢B2}
N=C

IUANUL=2

HZ2=DAL*N A2

Ki1=DAL*#DR2+0B 1#DA2

HC=CB1%DB2

GoTn 2

INTEGRAL VON F={AW®X4BW}/(AI*X+BI+BSIGC)

N=1

TUNNUL=1

H1=DAW

HC=DBW

ccvn 1

IRTEGRAL VON F=CCNST/X % 1.0/0A3%X+B3+8S1CGO)
N=1

TURNUL=0

H(=1.0D+0

cCT0 2

TATEGRAL VON F={AWx XeBW} /L (AIXX+BI+BSICO J 42}
N=2

TUANUL =1

H1=DAW

HO=DB%

GCIC 1

INTEGRAL VON F=CONST/X #* L.0/({A3%X+B343S1G0I%%2}

A=2
TLNNUL =0
+0=1.00¢0
GC10 2

INTEGRAL VON F=(AWEX+BWI4{AL#X+B 1) /{A%X+B 2B SIGQ)

k=1

TUNNUL=2
+2=DAW #D Al
H1=DAWEDBI+NBWkDAL
+0=CBW %D B1

GCTO 1

INTEGRAL VON F=CONST/X * (A1*X+B1)/(A3%X+R3+8S51CO)

h=1
TUANUL=1
F1=DAl
HC=D81
G0T0 2

INTEGRAL VON F=(AWkX+BWI*{ALI®X#BL) /({A3EX+P3+RSICOIR%Z]

N=2

%50
4€0
410
4EC
45C
500
€10
520
530
€40
550
560
570
SEC
59¢C
600
610
620
€30
640
650
660
670
€80
€90
700
71¢C
720
730
L1
750
16C
170
780
180
800
810
820
230
840
850
geg
a70
8ee
890
900
gic
920
S30
S54¢
950
560
370
980
560

TLNNUL=2
F2=0DAW *DAL
H1=DAWEDPAl +DBK%DAL
HO=DBW%DB 1
GCTC &
C INTEGRAL VON F=CONST/X * (AL*X+B1)/{(A3*X+B3+BSICOI* %2}
72 N=2
TUMNUL=L
H1=DA1l
F0=DB1
GCIC 2
C INTEGRAL VON F=(AKR*X+B8HIHMATXX+B 1) 2 AZ%XeB2) /{225 X+B3+851GC)
€1 A=} :
ILNNUL=3
Z)=CALXDA2
Z2=DA1%DB2¢NBI%xDA2
13=0R1%DB2
H3=DAW®Z1
H2=DAW#®Z 2¢D3W*Z 1
Hl=DAW%®Z3+DBW %72
HC=DBW*7 3
GCYO 1
c IATEGRAL VON F=CENST/X * (ALX+BL)S(A2+X+R2}/ (A4 4B3+RSICO}
82 N=1
TUARUL=2
HZ=DA1%DA2
F1=DAL*NB2+¢DB1*DA2
HC=DB1*DB2
€ovT0 2
C INTFGRAL VON F={AW*X+BW )2 (AT H{ 4B 1) 2{A2%X4B2}/( {A2%XeB I+RSIGO} %2}
S1 N=2
TUNNUL=3
Z1=DA1 %D AZ
22=DA1%NB2+DB 1¥0A2
13=DR1%DB2
H2=DAW*Z 1
F2=0DAW %72 +DBW 471
H1=DAWEI3+DBKH*Z2
HC=DBW*Z 3
GCT0 1
C INTEGRAL VON F=CONST/X % (A1 *XeBL)#(A22X+R2}/ ({1A3%X+BI+RSIGCOI*42}
92 N=2
TUMNUL =2
H2=DA1%DA2
F1=CAL%DB2+0BL%DA2
HC=DBL*NB2
GCTO 2
Coeeh ook e R e ok s AR B R R R R BB Ak DR 0 B8 BB Ak AR R AR AR e
R A AR R R AR B A SR AR R A AR AR AR R R R E KRR Ak AR A A KRR Rk R R R R SRS AR R AR AR AR ARk
C TNTEGRATION VON Fl=(h3#X283+H2HXA%26H1AX4HC) /{RLXX4RCIEAN  N=C,142
CHBFE AR AN AR RR AR AR AR AR AN E AR AR KA AR R AR AR R AR AR A AAA R A AR R R R AN A IR AR AR AR A
CHBAS AR R R A AR ARRE R A B SFRA RS R RRRIRARAR SR BRAFRRFERE R RKRRERE KR AR H TR EKKA K
1 YRE=(Q.0D+0
IF{N.EQ.0) GOTQ 105S%
R1=DBLE{ A3)

10600
1010
1c2¢
1030
1040
1¢50
1060
1C7¢
1080
1680
11ce
11t0
1120
1130
1140
1180
1160
tiic
11R0
1is¢
1200
1210
1220
1230
124¢C
1250
1260
127¢
1280
1250
1300
1310
122¢
1330
134¢C
1350
1360
1270
1380
1250
140C
1410
142¢
1430
1440
148C
1460
147¢C
1480
1490
18C¢C
1510
1520
1830
124C
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Ti¢
333

[aXalakse]

10553

10552 YRB=YRB+0,333333333333333333%H2%CD%(3.00¢0%DX [A%%24D0%(3,00+0%DXIA

%
10551

1155

ao

1199

[aNaNaNalaNeNe Nal

11993

*Ce333333333333333333D0+0%NDN*NN-NXIA/{1.00+0+FF*LXIA)*(DXIA+0.50+0%

%

11892
*

11691
&

11¢1
C

RO=0EL E(B3)+DBLE(BSIGO}

IF{N.EQo L) GOTC 1155

IF{N.EQ. 2} GOTD 1255

17F=2

CALL FSWRO3(3COL,*FSEX®,°IN

Y=YR8

RE TURN

CONT INUF

N=0 RLP UND RO CHNE BEDEUTUNG.

Fl=H3% XexJ¢H 2Kk Xex 24+ HLA X 4HD

INTEGRAL VON F1 = 0,25%H3#X%#440.33333333%H2% Xhk2e
0 55HLIEXRX24H0 ¥X

Pl TP)

[TeP=3

GCTOD {10551+1C552,10553 ), TUNNUL

Gavo 770

YRE=YRB+0.250+0%K32(DXIF3%x2+DXIA#%2) *(OXIF+DXIA}SDD

+CDY )

YRB=YRB+{0.5C+0%F1 % (CXI1EF4DX 1A} eHO } DD

IFIN.EQ. 1} YRB8=YRB/RO

IFINLEQ.2} YRO=YRB/ (RO#22})

GC10 333

CONT INUE

M=l

TESY VOGN R1 UND RQ.

IF(R1.,EQ.0.0} GOTO 1151

IF(R0.EQ. 0.0} GOTC 1190

CONT INUF

A=l Rl UND RO UNGLEICH NULL.

Fl={H3%X %43 +H24 X% 2¢H 1 ¥ X+H Q) /{R1%X+RQ)

TATEGRAL VON F1 = H3/(R1%%4)%{0,23333333%{RI*X+RC)*%x3
~1e SRROX(RI*XX+RCI*%243 ,0PRO*#2#( RL X +ROI-ROA#I2ALOGIRI*X+RO)D )

#F2/(R1I$43IIH(0.5H(R 12X ROV %% 2= 2, (HROF(RIXNERQ)
¢ROXE2 AL CGIRLEX+RD )}

HHI/(RL*H2) ¥ (R1*X-RO®ALCGIRI®X+R () )

¢FO/RL*ALAOGIRI*X 4RO}

1TP=4

FF=R1/RD

Q=FF#DD/{1.0D¢+Q+FF%DXIA}

ZL=FSLOMC(OXIE.OCXIA,FF}

I€=7L~0. 5%Q%Q

21=15¢Q

GCTO {11991,11992,11993},TUNANUL

Ga1y 770

YRB=YRB+H3/ (RE*K4 IR (RL*#IDD2 (DX IASDXIA¢ONIARDD ¢

CC*(2.00¢0+FFADOXIA)/( 1.CO+0+FFADXTA) )} -RO®%3I%TL}

YRE=YRB+H2 /RI##*FI* (R1*R1*DDR(D.5040%DC+FFACXTARLIXTA/(

1.00¢0¢FF#DXIA}}+RO*R 0*Z 5}

YRB8=YRB+HL/ (RL%%2 ) * (R1*CD*FF#DX[A/ {1.0D+0¢FF*DX1A})-RO%Z5}
+HO/R1%L]

CETO 333

CTATINUF

N=1 R1=0.0

ITF=5

1550
156C
1570
1580
1590
1600
161C
1620
1630
1640
1650
1€€C
1670
1680
1690
17060
171¢C
1720
172¢C
1740
1750
17¢¢C
1770
1780
1790
18¢C0
1E1C
1820
183¢
1840
18250
18¢€0
1870
188¢
1890
1900
1910
1920
1930
1940
195¢
1960
197¢C
1980
15s¢C
2000
2010
202¢
2030
2C4C
2050
2060
2¢1¢C
2080
2¢s¢

[aXal

1150

(o NeNeNel

11903 YRA=YRB+0.33333323333332333324H3kD0( A, (N+04DXTA%$2eND*{ 3, 0D+0kNX] A
#+DN} )

i1s02
11sC1

12¢8¢
C
C

1289

[aNeNaNaNeRaNa)

12562

12662
12991

12¢1
C
C
C

1290

IF{RO.EQ.0.0} GCTIC 770

N=1 R1=0.0 R{ UNGLEICH NuULt.

FURKTION UND INTEGRAL WIE 1C%5 VERSEWEN MIT FAKTOR 1/RQ.

GCY0 1055

CONT INUE

R=1 R1 UNGLEICH NULL RO=1.0

FIST/RI#{H3EXe#2+H2EXeH 1+H 0/ 1)

IARTEGRAL VON F1 = 1/R1*¥{Ce332333224H34X%%I 4L, SAHIRXF %7
FHIRXSHIXALOGIX) )

[TpP=¢

COTO (11901,11902,11903 ), IUNRUL

a1 770

YRE=YRA+(0.5D+0*H2*¥DD*(DXIE+DXTA}
YRE=YRB+HL®DD + HOXCLCGI(CXTE/NXTA)
YRE=YRB/R1]

GCT0 333

CONTINUE

N=2

TEST VON R1I UMD RO,
IF(R1.EQ.0.0) GOTN 1251
IF(RO,EQ.D.2) GOTO 1290

CONT INUE

R=2 RI UND RO UNGLEICH NULL .

FL=(HIRXRAIeH2EXRE2 e HIRX+HO I/ C {RL*X4R0 1 2%2}

INTEGRAL VON F1 = H3/(R1#%#4)*{ 0. 5% (RI*X+ROI** 2~ 2, CkRO* {RLEX+RO)
£3,0%RD%£2#ALOGIRL*X 4RO 14 (RO*%3}/ (RI*X RO} )
+H2/IR1%*3) X ((RI*X4+R0) -2, OFRO®ALCGIRIAXeRO)~(RCHH2}/(REFX RO} )
+H1/ (RL*42 ) £ (RO (RL4X+RCI+ALOGIR I*X+RC) D
~HO/R1*1. 07 {RL%X&RC)
1ITP=7
FE=RL /RN
Q=FF#0D/{ 1. 0D+ 0+ FFENXIA}
CC=1.0D+0/({1.0D¢0+FF2CXIE}#{1.004C+FFANXIA})}
L4=-FFEDD*DQ
IL=FSLOMQIDYXIE,OXTAFF}
I5=11~0.5%Q*Q
11=15+0
IT=I5¢FFRFF=DNRNXIEXCE
GOTO (12991, 12992412593 ), [ UNNUL
CCTN 779
YRE=YR B+H3/IRL*%4) % (RL*RL¥DN* (0. SN¢ORCC+(DT4FFACXTAR{FF*OX TEXCX TA
~DB)IEDC)+3.0D+0%RCHRO#IS)
YRE=YRBEH2/IRL*k*I}*ROK(FFRFF*DDRCX 1A/ (1 0N40+FFACXIA)~-25~2T1)
YRE=YR3+(1.0D¢0/RLI2(HI/R1%ZT ~ HO®L4&/RC}
CC1C 333
CONTINUF
A=2 R1=0,0
17pP=8
IF{RO.FQ.0.0) GOTD 770
N=2 RI=C.0 RO UNGLFICH NULL.
FURKTION UND INTEGRAL WIE 1055 MIT FAKTOR 1.0/ (R(*x%2),
GCT0 1055
CONT INUE

2100
2110
212¢
213
2140
210
2160
217¢C
2180
2190
2:CC
2210
222Q
2230
224¢C
2z28¢C
2260
227¢C
2280
2290
22¢¢C
2310
2324
2330
2340
228¢
2360
2370
2280
2390
24CC
2410
26420
2430
244¢C
2450
24€Q
2470
248G
249C
2500
Z2E140
2520
283¢
2¢4C
2550
28€C
2510
258C
256C
2€GC
2610
2620
2630
2640

-89 € -



s Ra N

12903
12502
12901

(ke o Ao s ol e oo o ool o o o ok o o R R o o R R o b o ok o R o o o R A e o o ol o
ChRABPRERF R A AR AERR AR AR RA R ERRE R EE AR B EERE AR ERERE SRR AR AR R IR A SR AR RRA &
C INTECRATION VON F2=CONSTAIHZEX*42¢H1*XeHC)/{ XH{R L X+RCIREN]
CHEFABIRFREEBRBERERBALRRRABA R REREAX AR BR AR BB ZAS KA BRF R AARRSARARF AR SRB AN EH
Coadahod bbb ook ook b ok o b oK oh o6 R Ol ok o o o ol s o o e R O o ik ek o

2

2055

[aEaEel

20582
20551
2058¢

2000

218¢%

2188

[« XnXaRaXel

N=2 R1 UNGLEICH NULL RQO=0.0
FI=1.0/RI¥#2&(HIRX¢H2+HL/XEHC/ X%%2)

IRTEGRAL VON F1l = 1,0/R1%%2%(0,50HI#XR%2 +H2%X ¢F1%ALOGIX I -RO/ X}

ITe=9

GCTO {12501 ,12902,12903) . TUNNIL

COoT0 773

YRB=YRB+0.5%H3#{DXTIE+DX JA}*0DC

YR E=YR 8+H2%ND

YRB=YRB+HL*DLOGIOXTE/DXIA}-HC®{1. C/DXTE-1.C/DXTA}
YRE=YRB/R1¥% 2

€0Tn 333

YR8=0.00+0

TUNSP=TUNNUL &1

IF{N.EQ.0} GOTO 2055

RI=DBLE( A3}

RO=CBLE{(B3}+DBLE(BSIGO}

IF{hEQ.1} GOTO 2155

[FIN.FQ.2) GOTO 225°%

ITF=10

GC1C 770

CCNT INUE

N=0 Rl UND RO OHNE BEDEUTUNG.

FZ=CONSTH{HZ%X4¢H1+HO/ X}

IATEGRAL VON F2 = CONST#H{0.S5¥H2%&X %22 4H1*XeHCRALTGI X3}

11P=11

COTN (20550,20551,2C05520,1UNSP

GCTO 77N

YRA=YR 840, S*H2* (DX Es.2-DXT A%% 2}

YR3=YRB+H1%0C

YRE=YR 3+ HOXDLOG(DXIE/DXIA}

IFIN.EQ.1} YRB=YRB/RO

IFIN.EQ. 2} YRB=YRB/ (RO%%2])

YR8=CONST*YR 8

GCYC 333

CONTINUE

N=1

TEST VON R1 URND RQ.

IF{R1.EQ2.0.0}) GOTO 2151

IFIR(.EQ.0.0} GUTO 2190

CONTINUE

N=1 R1 UND RO UNGLEICH 0.0

F2=(H2* X%k 2+ HLAX4HO}/ (X*{R1%X+RO D}

IARTFGRAL VON F2 = H2/R1#%2#(RI*X-RO*ALCG{RIEX+RC) )
+HL/R1#ALCGE{RL*X +RD}
—HO/RC#{ALOG(RLI*X+RCI-ALCGE{X} }

ITF=12

FF=R1/R0

C=FF#DD/ (1. 0D+0+FF*DXIA}

21=FSLOMQIDXTE, DX IA,FFI-0,.5%0%Q+(

GOTO (21990,21991,21592}1UNSP

2650
26€C
2670
2680
2650
2700
2710
2720
2730
274¢
2750
27¢0
2770
2780
2719¢C
2800
2810
2820
283¢C
2840
2850
2860
2870
2880
28S¢C
2900
2910
2920
293¢
2640
2950
29¢€¢C
2970
2680
2990
3000
3010
3020
3C30
3040
3050
30¢6C
3070
308¢C
3090
2100
2110
3120
3130
3140
3150
3lecC
3170
3180
3190

21662
21991
21¢s¢

2190

OO

21902
21601
21900

2255

[a Nl

2299

mOOO0

22992
22561
22990

2251
c

GCYOQ 170

YRE=YRB+H2/{R1#%2) % [R1*DND-RO%Z 1}
YEB=YRB+HLI/R]1*Z1
YRE=YRB-HO/RO*{Z1-DLOGICXIE/CXIA}}

GCTO 2000

CONT INUE

N=1 R1=C,0

ITp=13

IF{RO.EQ.2.0} GCYC 770

N=1 RI=0.0 RO UNGLEICH 0.0

FURKTION UND INTEGRAL WIE 2055 MIT FAKTOR 1/RO
GO0 2055

CCAT INUE

N=1 R1 UNGLEICH 0.0 RO=0.0
FP=1/R1IE(H2Z#HL/X4HO/X2%2)

[RTEGRAL VON F2 = I/RE*{H2®X #HI*ALCGIX)-HO/X])
ITe=14

GCTC (21900,21901,21902 1}, IUNSP

Go10 770

YRB=YRB+H2*0D

YRE=YRB+HIX*DLCGIOXTIE/DXTA}

YREB=YR B8~-HO*{ 1. 0/DXIF-1.0/DXIA)}

YEB=YR8/RL

GOYO 2000

CONT INUE

N=2

TEST VON R1 UND RO.

IFIRL.EQ.0.C) GOTO 2251

[FIRC. FQ.0.0} GOTN 229¢

CCNT INUE

=2 R1 UND RO URGLFEICH 0.0

Fo={HL®X %22+ HIEX¢HO }/{ X H{RIXXERO I E*2 }
INTEGRAL VON F2 = H2/(RLI*%2}2{RO/{R1%EX+RO}J+ALOCIRI%X+R O}

~HLI/RI%1. C/{RI*xX+R(C}
~HO/{RO%22 J % {ALOG(RIAX+RCI~ALOCIXI4R1HX/IR L% ¥4ROD}

11P=15

FE=R1/R0O

Q=FF400D/ {1 .OD¢0 ¢FEXLKTAY

DQ=1.0N¢C/{ L 1.0D+0+FFRNXIE}* (1. QD+ 0+ FF=DXIA} )
ZL=FSLOMCIDXTE,CX1A, FF)

215=7L-0. S%Q*Q

11=75+Q

L4=-FF*DD%*DQ

LT=15¢FF *FF*DD*N XIE *DQ

CCTO (22990522991,22992 ), [UNSP

GOTn 770

YR8=YRG+H2/ [R1#422}%77

YRE=YRB-HL /R1%74 /RO

YRB8=YRB-HO/(RO**2)%x(Z I-DLOG{DXIE/DATAI+RIS{OXTE/L
#RIXOXIE+RO)-CXTA/{RL#ADXTA+RD}} )

G010 2000

CCNT INUE

k=2 Ri=0.0

ITe=16

IF{RO.EQ.0.N} GOTQ 7793

3200
3210
3220
323¢
3240
3250
3260
327a
32€C
3290
3306
3310
3320
3330
3340
21350
3360
327C
3380
3390
34CC
3410
3420
3430
3440
345¢C
3460
3470
3480
3490
3€00
3510
3520
3530
35440
355¢C
3560
387¢
3580
3560
360C
3610
3¢2C
3630
2640
3650
3660
267G
3680
36S0
3700
3710
3720
3730
3740
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e el

[N e Enl

2290

22902
229C1
2250¢Q

[aNeXaNaNe]l

1C00

N=2 R1=0.0 RO UNGLEICH 0.0

FURKTION UND INTEGRAL WIE 20855 MIT FAKTOR 1.0/(RC%®%2}
GOT0O 2055

CONT INUE

N=2 PR1 UNGLETCH 0.0 RO=3.0
F2=1.0/(R1I%%2)H{H2/ X¢H 1/ XKE2+H 0/ XR%3)

INTEGRAL VON F2 = [ O/ (RLI*¥21x{H2AMOGIXI~h1/X~C.5%H0/ X2B2}
11P=17

CGTO (22900,22901,22902), IUNSP

GCT0 770

YRB=YRB+H2*¥DLOGIDXTIE/DXIA)
YRE=YRB~HL ¥ (1 0/CXTE~1.0/DX1A}
YRE=YRB~C.5%HO*( 1. O/(DXTE*®2}~-1.0/(OXTA®%2})

YRE=YRB/ (R1%%2}

GCT0 2600

ENC

REAL FUNCTION FSLOMQ*B8{XIE.XIA,F}

ES IST Q = F#{XIE-XIAD/{L+F*XIA)

DAARN GILT

LCCEEL+F&XTIE /(L +FAXIAT) = LOGIL+Q)

FSLOMQ BERECHAET LOGEL#4C)~Q+0,5%C%%2

ES MUSS GELTEN: XIE.XIA > 0 § XTE>XIA ;

REAL#B X IE¢XTA,Fy CLOGM, FELL, FEHLER(FELREL s FOLOGY ,FELEND,Q
COMMON NR1(4) 4NO

TFIXIECLE.00D40.0R XIALE.OOD+C.OR XIELEXIAY
*CALL FSWRO3{3001,°FSLC®,*MQ °,1}

NMAX=20

€=1.0D0%0/(1.0T+0¢F*XIA)

DLOGM=NLOGI({ 1. 0D+ 0+F*XTEI%Q)

Q=F* (X [E~-XIA)#Q

OLCGM=DLOGM-Q* (L.0ID#0-0.5D¢0%Q)
IFIDABSIDLOGMI.GT.1.0E-4.0R.DABSIQI.GF.1.0D+0) GCTC 33C
FELEND=NDFLOAT (NMAX+1}*CLOGLIN(DABS{C) }-CLOGI10{DFLOATI{NMAX#1) )~
*DLOGI0INABSIDLAGH) )

IF{QelTo0.0) FELEND=FELEND-DFLOATINMAX+LI2DLOGIC{1.0D4C+Q}
IF{FELEND.GT.~15.0D¢0) GOTC 330

FSLOMQ=0.00+¢0

h=3

FEL1=0,3333332332332333324C%%3

FSLOMQ=F SLOMQ+FELL
FELLI=(-1)%sN%Qes{N+1}/{N®1)

1F{Q0.GE.2.0) FEHLER=FFLIL

IF(Q.LT.0.0) FEBLER=FELI/{{ 10D+ C+C)*k(NE1})
FELREL=DABS{FEHLER/ FSLOMQ)
IF{FELRFL.LE. 1. 0E~15) GCTO 333

h=h+l

IF{N.LE, NMAX]) GNTO 1

HRITE(NN, 1000} XIE, XIA,FsDLOGMFELEND ;FSLOMQ,FENLERFELREL s N, NMAX
FORMAT(® * ,1P6ELS.T/® *3LP2E15.T,0P2112)
CALL FSWRO3{3001,*FSLO,"MQ 42}
FSLCMQ=DLOGM

3750
3760
3770
3780
3790
3800
3810
3820
3830
384C
33850
3860
3870
38€0
3asc
3900

10
20
30
40
5C
60
10
80O
S0
10¢
110
120
130
140
15C
160
17C
180
194
Z0C
210
220
230

i4C
250
26¢C
270
280
290
30¢
31C
320
3¢
340
3IscC

222 CONTINUFE

RFTURN
END

LCGICAL FUNCTION FSGRAL(AB, TAB,MAB X [AXIF}
LOGICAL*4 FSTOLE

CIMENS TON AB(MAB, &)

CCVMMON/CFSTRU/ NR1(4)¢GLSCH

FSCRAL=.FALSE.

TFCEABITAB-T +1}oGT oXTAAND.NOT.FSTOLE(ABIIAB=1,1), X[A,GLSCH) . OR.

O (AB(TABy L) LT XIE cANDo o NOToFSTCLE(AB(IAB L) yX1E,GLSCH)I )}
*FSCGRAL=.TRUE,

RETURN

ENT

SUBROUTINE FSGRAZ(IIFUNAB,TAB,MAB,NAB,XIA,XIE X TEE,SPRUD ,SPRU3,
FTFARGLFAR LFARA, FARIN, FARAN, IFUNAR,NUDWR }
LCGTICAL®4 SPRUC,FSGRAL ;FSTCOLE,NUDUR,SPRUZ,LERMSC,LFAR(2,13},
$LFARALZ, 3)
CIMENSTION ABIMAB+4) sFARIN(2:7,2) ,FARAN(2,3), IFUNAR(2;,3)
COMMON/CFSTRU/ NRLI{ 3) sLERMSGsGLSCH NR2{2} ,ITYP,ITYPFU,AR3 (5},
*Al,R1,A2,B2,A3,83,BS1GQ
SPRU3=.FALSE.
TF(XIE.LT. AB(IAB,1) .CR.FSTOLE(XIE,£R{IAB,1},GLSCF}} GOTO 5
T148= [AB#+1
IF{TAR.GT.NAB} CALL FSWRO3(3INN1, *FSGR®, *A2 *, 11}
TFCIFUNGLE.Q.OR. TFUN.GT.3) CALL FSWRO3(3001,* FSCR? ;A2 *,2)
€CTC (11,12,13), IFUN
11 Al=AB(IAB,2)
El=AB(1AB,3)
GCYO 5
12 A2=AB([AB,;2)
B2=pB{1AB,3)
GCT0 5

12 A2=8R(1AB, 2}

B3=AR{I4B,3}
GOTO 5
5 IF(FSGRAL(AB,IAB,¥MAB,XTAsXIE}} CALL FSWRO3{3001, "FSGR®, A2 *,3)
IF{SPRUO} GOTO 1
F=0?
TF{ABITAB,4) . NEL.D.D} GCTC 2
IPRINT=1
3 IF{.AOT.FSTOLE(BE(TAB-1,1),XTA,GLSCH}} CALL FSWRC3I(2001,
EFSGRY ,7 A2 Y 4]
SPRUO=,TRUE.
SFFRU3=.TRUE.
XTEE=AMAXI(XIFE, AB{1AB,1))
IF{LERMSGLORL, ITYP.LEL3} GOTO 14
IF{LFAR(CIPRINT,{FAR)} GCTO 15

360
270
280

1c
20
ED
4C
50
60
70
€0
SC
100

10

20

30

40

50

60

70

:1

50
100
110
120
130
140
150
1eC
170
180
isC
200
21¢
220
230
240
250
Z€C
270
28¢C
é5(
300
23¢
320
330
34C
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C

LEAR(IPRINT IFAR )= TRUE

FARIN[IPRINT, IFAR,1 }=X 1A

FARINI IPRINT, IFAR, 21 =XIEE
FARANIIPRINY ; IFARI=BSICGC

TFUNAR{I PRINT,,TFAR) =IFUN

GCTO 333

15 TF{FARTNIIPRINToIFARQLIoNEoX TA0ARDFARINCIPRINT, IFAR, 2} oNE L XIEE

# o AND ¢ IFUMARE IPRINT; IFARINE. IFUN} CALL FSWRO3 {3001 (°FSGR®,742
45 )
GCIC 333
14 CALL FSHRO&G(LO0B,ITYP, ITYPFU,BSIGG,BSIGO}
CALL FSWRO21(~2005,X[A,X1IEE}
IFCIPRINT.FQ.1) CALL FSWRO2(~-2007:IFUR ITYF}
IF(IPRINT .EQ.2} CALL FSWRO2(-2008, IFUN.ITYP})
GCT0 333 ’
F MJLLDURCHGANG?
"2 1F{.NOT.NUDUR} GOTO 331
IF(ABl IAB,4}.GELQ.0) GOV 332
[ERIAT=2
GCT0 3
1 CCNT INUE
IF(.NOT,LERMSG} GOTC 333
ZUSAETZUJCHE TEST BEI SCHUN VORHANDENEN FFHLER
BES XIEE.
J=1A8

¥ INTERVALL XIA

e

4 IF(J.GT.NAB.OR;AB(J-K;1)oGF¢XIEE.OR.FSTDLF(AB(J*l,l)yXIEE.GLSCH))

* GCTO 333
IF(NUDUR cAND . AB(J,4) L T.0.0} CALL FSWROZ2(-2010,EFUN,TTYP}
IF(ABIJs4}.FQ.0.0) CALL FSWRO2(~2009, IFIN, ITYP
J=Jel
€CT0 4

321 IF({LFRMSG.OR. ITYP.LE.3} GOTC 333
IF{LFAR(L; [FAR}) LFARALL,IFAR)=, TRLF .

232 IF{LERMSG.OR.ITYP.LE.3} GOTC 333
IF(LFAR{ 2, IFAR}) LFARA(Z,IFAR}=, TRLE.
GCTa 333

123 RETURN'
ENC”

SUBRAUTINE FSGRAI(AR,IABMABNAR (XTAXIE)
TINENSTON AB(MABy &)
LCGICAL*4 FSTOLE,FSGRAL
CCMMON/CFSTRU/ NRL{4)»GLSCH
2 TFIXIF.LF.AB(IAB,1}} GCTC 1
1AB=1AB+1
IF{1AB.GT.NABY CALL FSWRC3{3CO0l, "FEGR®*,%A3
GCI0 2
1T TF{TAB.GT.NABL.NR.FSGRAT(AB,TAR ;HMAB (XTAXIE}} CELL FSWRC3(300L,
®IFSGR® 4* A3 ¢ 421
2E3 RETURN
ERC

el

350
36¢C
270
3aa
i8¢
400
410
420
430
440
450
460
470
48C
48¢
500
£1ic
520
53¢
540
550
S€G
570
EEC
56¢
600
610
620
62C
640
650
6€0
670
680
690
700
7i0
720

10
20
30
40
14
60
70
ac
30
10¢
110
120

Y [a¥e g NeNeNaNalsFeNeNaNaNaNe e Ne ¥al

aleNelalaNeXsEaRaktRe Rt NuNa Na Ra X Re Ny

SUBROUTINE FSROMBIFCT %}
BERECHNFT MIT HILFE DER ROMBERG FETHCDE NAS INTECRAL VON FCTIX)
VON XL BIS XHe

BESCHRETBUMEG D ER P AR BAMETER,
XL UNTERE INTFGRATIONSGRENZE.
XH OBERE INTEGRATIONSGRENMZE.
EPS NBERE GRENZE FUER RETRAG DES RFELATIVEM FEMLERS.
NCTHM DIMERSEON DES HILFFELDES MIX.
NDTM~1=FAXIMAL MOEGLICHE ZAHL DER HALF JERUNGEM
CFS INTERVALLS Al oowlh.
NDTMP LUSAETZLICH BERCETIGYFE WORTE IN BUX.
CRINMA SCHRANKE FUER FEHLFRAUSDRUCK, RESCHRE[IELNG SIFHE FSTRUK.
DRUCK LOGISCHE VARIABLE. «FALSE. : KFIN TEST—- DDER FEHLER-
AUSERUCK IST ERFCLCGT .
«TRUE. : TEST~ ODER FEHLER-AUSDRUCK
IST ERFCLET.
FCY NAMF DER ZL INTEGRTIERENDER FURKTITHN,
A ERGERNIS NFR BERECHMING. { APPROXTMAT JON FUFR DAS

INTFGRAL. 1}
YF FELD, ZU DEF ¥ AODIERY WIRD. AUSWAWL CFS FLEMENTES
ERFOLGT NACH FOLGENDEM SCHEMA:

YFU1) ZAHL NDER HALRTERUAMGEN wAR KLETNER ALS 3.
{NCIMAK<=41}, RELATIVER FEHLER WLRDE FERREJCHT
ODER UNTERSCHRITTEN.
YF{2) ZAHL DER HALBIERUAGEN HWAR >= 3 {RLIMAK>=4).
RELATIVER FEWLER WURDE FRREICHT OCER UNTER=
SCHRITTEN,
NCER: N
BET NDIMAK=4 TRATEN RUNCUNCGSFEHLER MUF. ES WIRD DER
WERT VON NDIMAK=3 GENOMMEM, FALLS DAS ZUGEHOFRIGFE
CELREL SCHON KLEIBRER CLER GLEICE CEM GEWUENSCHTEN
RELATIVEN FEHLFR KAR.
YF(3} ZAHML CER HALBIERUNGEN WAR >= 3 (NDIMAK»=4).
RELATIVER FEHLER WURDE WEGEM RUMCUNGSFEMLER
NITCHT ERRETCHT. {U.U. FEHLERAUSDRUC K.
STEHE DRIMAAGD
AUX HILFSFELD CER CIMENSION NDIM,
RETURN 1. - #/IRD EPS NICHT INNERHALE VOA ADIF-1 HEALEIERUNCEN
ERREICHT, SO WIRD NCIMP=1 GFSETZT UND RETURN ] GEMACHT.

LOGICAL*4 TESTly TESTZy TEST3I 4 LERMEG DRLCK,IMNTKLE

REAL®8 SMyAUX 9Hp QoHHe Xy PyHD 4FCT 5 Y

DIMENSION AUX{L) ,YF(3),YFEPS(3])

CCHMMON NRL{4&},NC

CCMMON/CFSTRU/ TESTL ¢TESTZ,TFSTA,LERMSG,CLSCHyRR2( 2}, ITYP, ITYPFU,

ANR2(LL)y BSIGOy XLy XHeNRG{ L), Y4NDTFP,DRUCK

FEHLFRABFRAGE,

IFIALGTXH.ORNDI M. LTa 4} CALL FSHROI{3001,*FSRC® ¥R
VORBEREITUNGEN FUER DEN RUMBERG-LOOP .

AUX{ 1) =0. 5% [FCTEDBLE(XL)I+FCTIDBLEIXH] I}

b= XH-XL

NCIMAK=1

JACN=0

[FIH.EQ.0.0) 6OTO 12

IRTKLE=, FALSE.

Tell

10
20
340
4C
50
EC
To
80
90
14a
1ic
120
120
140
150
1&€G
170
18¢

16¢
2040
210

220
230
24C
250
2¢0
270
Z2EC
290
300
210
320
330
340
35¢Q
260
370
380
3s¢
40C
410
420
430
440
480
460
470
480
460
5CC
510
520
524
540

§50
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100t

w

10C4

TE(ABSUE XH=-XL ) /XH) o LE. 106 D*GLSCH) INTKLF=,TRUE.
(]

NELT2=0.0

P=1.0

JJd=1

TFOTEST3) WRITE(ND,1COL}

FCRMAT (* ROMBRERG, PRINTCUT OF ARRAY ALYX, ')
IF{TESTI) WRITE{(NO,1002) AuUX(l)

17=0

CC 7 1=24NOI¥

NC TMAK=T

Y=pux(1}

DFLT1=DELT2

FD=HH

FH=0 . 5%HK

P=C, 5%P

X=XL #HH

SK=0.3D¢0

CO 3 J=1,4J

Sk=SPFsFCT X}

X=X+HD

ALX{I1=0.5%AX(I-1)+P%SM

C¥BERG EXTRAPOLATICA.

1.0

1
J=1 441
J

D= DM
[ E= ]

1
4
= |-
C+0
Q=Q+0

AUXETTI=AUX (T T4 ) e (AUX CET#T )-AUX(TT} 3/ (Q—1.0)

TESTAUSIRUCK.

TF(TEST3 ) WRITE(NG, 1002} (AUX{J) o =1 ,NDIMAK]

FORMAT{® *,1P6D21.12)

ENCE DER ROMBERG EXTRAPOLATION,

CELT2=NABS(Y-AUX{1})

IF{TEST3) WRITE(ND, 1003} DELT2

FCRMAT (Y DELT2=',1PFL13.6)

BET GRNSSEN INTERVALLEN NOCH KEINE FEKLERABFRACE IN DEN ERSTER
IRET HALBIERUNGFEN,

IF(T.LT. 40 AND. o NOT, INTKLE} GOTO 7

RELATIVER FEHLER KLFINER GLETCH EPS?

IF(DELT2 .EQ.0.0) GOTC 13
CELREL=NDELT2/NMAXLIDABS(Y),NDABSLALXL 1))

TF{TEST3) WRITE(NN, 1004) DELREL

FORMAT{® DELREL=*,1PE13.6)

IF(CELRFL.LELEPS) GOTO 12

IF{I.1T.4) GCTC 7

TF{DELT2,GE.DELTL) GOTO 11

RRERNESN

NDIMP=1

RETURN 1

12=117+1

IF(IZ.LE.1} CDTD 7

1ACN=3

NELREL=-1,0

560
57¢C
ceC
590
€00
610
620
€20
640
314
660
670
68C
650
7cC
710
720
13cC
740
75¢C
760
7170
780
790
gcge
810
320
813¢C
840
850
860
e1a
eec
830
sa¢
910
g2¢C
9120
S4C
G50
360
370
980
556G
10900
1010
1c2¢
1030
104C
1C50
iCeC
1c7¢C
1080
1Cs¢C
1100

13
12
20¢C

1000

323

1

IF(Y.NE.O.0) CELREL=CELTL/DARS (Y}
Y=H¥Y

IF{CELREL.GT .EPS) GOTO 200

1ADD=2

GCTC 201

NFLRFL=0,0

Y=F*AUX(1}

TF{TAND. NE.D} GCTC 201
TF(NDIMAK.LT.4) [ADDN=1
TF(NDI¥AK.GE.4) TADC=2
YE(IADD) =YF{ TADN) &Y
YFEPS{IADD)I=AMAXI(YFEPS{IADD )}, DFELREL}

CRUCK= ,FALSE.
TF(NELREL.GT tCRINWAFEPS sOROFLREL < EQ.-1.7} DRUCK=,TRUF,
TF{DRUCK} CALL FSWRCQ(2004)

IF(TEST2 .NRLDRUCK} WRITEINO, 10CO} ITYP ITYPFU,BSIGOsXLoXHYsEPS,

ENELRFLDELTI,OFLT2, IATC,ADIFAK , { AUX{ ) s d=L sAD IR AK)

FCRMAT (¢ ROMBERG [TYP=%,12,° ITYPFU=¢,12,% SIGC=*:1PF13.6,
P OXL=ty1PEI3.645°" XH="p1PFL3.6,° Y=',1PF13.6/
% $,BX," EPS=',1PF13,.€,°% CFLRFL=?,1PEL3.6,°
*S DELT2=", 1PEL3.6, % ITADD=*, 0P 11, 4Xs "AUX(T),121,%,13,%2%/
*{*' "48Xy IPS5E18.6))

RETURN

ERTRY FSROMI{FPS NDIM,CRINHA,YF, YFFPS, AUXY
.GOT0 333

ENC

BLOCK DATA
CCH¥MOCN/CFSDUR/ TCUR
CATA IDUR/O/

END

SUBRCUTTNE SUNN (MM ENGyNFF ¢REFE qEFFo ITYF, TTNAN ,SGCDUE, XINTE,
TZINT o XNEN; STREU,LDIMLDIMP ,SE,FSFE}
REAL%B MAT  TTNAM FEST  NFEST s AN, MMM

DIMENSINN ENG{MHM) RFFEINFE]} JEFFINFE) JITNARITITYP ) NR{LL ) FESTIS},
ENFESTIS) 4SGUIMME,NSATZT4), SFILNIMI,FSEILDIM),DUF(MM), XINTE(MM] ,

2TINTLMM) GXNEN(MM) , STREUIMM) oF{4) ,F {4 ) FLUSS(2),5F(2)
COMMON MAT, TSTRUK ¢ ISPA ¢NOUTP 5 JA, NANF 4 NEND , KL
ECUIVALENCE (FEST(L},NFEST(1}}

WRITE (NDUTP . 1)

FCRMAT (I HN/LHA/® PRUGRAMM KERNZIFFER 4%/ ¢ PRICRAMM JUR BERECHNUNG
IVON GRUPPENWIRKUNGSQUERSCHNITTEN REI UKFNDLICHER VERDUENRURG® /)

CALL FSPIE
[1s=15PA
RFFFL=0.01
LLCIF=0

L IMP=0

CFLYL=® g1 FEL3.6,

111¢
1120
i13¢C
114¢C
115C
1160
1170
116C
1190
12CC
1210
1220
122¢
1240
12¢¢
1260
1270
1280
1290
13¢C
1310
1320
1230
1340
125¢C
1360
133C

10
2C
30
40

i
20
ELY
40
50
60
70
8C

100
110
120
13C
140
180
1£0
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[ N

1ecae

1001
1€C2
1003

1BE CALCULATFD FOR
2 BARF NOT SPECIFIED IN THE

NEFE=NFE

TFINFF.EQ.L Y  AFFR=)
NCR=MM-NANF

NER=FM+] —~NENC

CML DOPwW {BHBEST oNFESTE2))
ChML DOPW {8HSGA s NNC1) )
CALL DOPW {8HSGF sANE2T)
CALL NOPW [ BHSGN yNN{ 3} )
CALL DTPW (BHMUFL s NN{& DD
CALL DOPW { BHNUE ANES5H)
CALL DOPW ({B8HSGC s NN{ 6T
CALL DOP® {(BHSTR LLARAN
CALL DOPW (3HALPHA +NN{8}}
CALL DOPW {SHETA sNNI{9 Y]
CALL DOPW { BHSGG sNNULOY)
CALL DOPW (BHH 01 s NN{LLY}
CALL DOPW (3HSGKE o MMM)
TNR=0

NFEST (1) =MAT
NFEST( 3) =NN( 2)
NSATZULl}=3
CALL NDFLOC
IF{NSUCHI)

(NSUCHL ¢NSATZ,FFSToNUCAT ¢NC}
100C, 1000s10C1

1$FA=0

GO 1O 10C2

ISFA=1

IF{TSPA.FQ.EES) GO 7C 1003
IF{ISPA,EQ.0) (O TO 2

Li=0

na 3 I=1,ITYP
TF{ITNBM{TI}.EC.NN{LE) €GO T 4
TROTTNAMITI.RESNNE2Y)Y GO TC 3
ti=Lt+l
[FILL.EC.2)
CCATINUE
WRITF (NOQUTP 6} MAT
FCRMATILHD/® xexWARNING 4.

Go Y0 S

1 ¢ THE GRCUP CRNSS SECTION SGC CANNOT

INPUT )
CC Tn =

00 7 I=1,17vP
TFLITNAY {11 EQ.NNEL )
CCOATINUE

co 1N 8

GO ¥n 5

TCRUP=NEN~1

CC 9 TI=NGR, IGRUP
SGCUI) =0,

Jdd=1

Ce 10 Ju=1,1TYP
LETA=D
LALF=0

*sA9/LGX, "RFCALSE THF RFACTICA TYPFS SGA AND SGF

170
18C
190
2cce
210
220
E
240
280
260
27¢
Zec
290
2CC
210

320
320
340
380
360
270
280
330
40¢C
410
420
42C
440
45¢C
460
470
4840
490
5CC
510
520
53C
540
550
560
570
€8¢
590
€oc
610
620
620
640
€5C
660
670
680
690
70¢
70

C

124

13

170

12

€1

14

11

15

16
18

17

2¢C
21

47
26

900

2CUP CRNOSS SECTION

TFLTTNAMIIS Y LEQ.NNTEYY GO TO 126
TFOITNAMIJJII EQ.AN(SY) CJ TO 124
TF{TTNAMIJJ) . NE.NNEG)) GO TC 11

TEFUISPALNELD)Y GC TC 12

WRITE (NOJUTP 12} MAT,IThAM{JY)

FCRMAT (LHO/ ® *%xxd ARNING 4. 2 @ THE GROUP CROSS SECTION FCR *,249,
1* CANNOT BF CALCULATED,?/ 18X,"BECAUSE THE VALUES OF SCF ARF ZIFRN?
1]

DC 170 M=NGR,IGRUP

XINTE{M}=0.

K=hGR
GC TC 20¢C

TFOTTNAMIJJ ) oNEGNNES))

RFEST{31=NN{2}

GC TC 15
NFEST(3)=NN{10}

GC TC 15

G TN 14

TECITNAM(JI ) WNENNT4) )
RFESTI3) =NN{3)

G TN 32

CALL NOFLOC
MND=0

JE=1
TFE(NSUCHLIL6 416417

WRITE (NOUTP, 18) (NFESTCI} 4 1=1,3),ITNAM{ JJ)

FCRMAT(LHO/® *%*WARNING 4. 3 : DATA FOR f,349, * COULD NAT BE FOUND
1 IN THE KEDAK LTBRARY ' /19X,*THIS TYPE IS USEFR TC CALCULATE THE GR
' ,A9)

ENSUCHL ¢ NSATZ, FEST ,NUDAT (NC}

SEL{L}=ENG{NGRI

FSEL11=0.

SE(2}=ENGINEN])

FSE(2)=0.

GC TN 31

SE{1)=FEST(4)}

FSE{1}=FEST(5)

TFISF{L)~ENGINGR}}ST7 ;47,22

WRITE (NOUTP,21) ENGENGR) g (ANFESTII) o T=1,43),SF(L)

FORMAT(1HO/® *2*dARNING 4. 4 @ THE LOWER ENERGY GROUP BOLNDARY %,
IE1€,8,°FV IS AOT IN THE AVATLABLF ENERCY RANGE (N KEDAK FOR °*/ 19X,
2389, ' THE LNWFR ENERGY GROUP AQURDARY HAS BEEA NMCDYFIFD 10 °,

3EL6.8,"'EV"]

M=2

CALL NDFANXT {NSUCH1,NSATZ, FEST,NUCAT,NC}
IF{NSUCH1)22,22,23

IF(FFST{4)-FNCINGR)} 124,24,:7°%

SF{1L)=FEST(4)

FSE{LI=FEST(S5])

CC 7C 26

TF{JB.EA. 2} GO T0 902
TFIFESTI51eFQe0oAND oFSE(1} oF Qo Ca AND T TNAM{ I« EQ.NNIST)
TF(FESTIS5)oFCaNaNDoFSEIL) o FCuD . ANCITNAMISI Yo FCNNTG )}
IFIFESTIS) . EQ0.ANDFSE{L}.CQ. 0. AND.LETALEQ.LY GO T 24
GC TO 175

FESTIS)=1.E20

MOD=1

GO 10 90¢C
GO 10 24

720
73¢
740
750
760
7tro
Teco
76¢C
800
g1c
AzZJ
€3¢
84cC
850
jéQ
a7c
380
esq
SCo
910
520
930
S4C
950
360
S7C
380
850
1000
1010
cac
1330
1C40
ioco
10e0
ic70
1080
Lcsce
1100
1110
112¢
1130
114C
1180
11¢¢
1170
1180
1160
1200
1210
1220
1230
1240
L1250
1260
1270
1280
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301
2
175

902
27

29

22

28

30
172

i
180

400
1
31
32
34

33

125
476
42

76

36
38

HRITE (NOUTP,90L) SE(1),FEST(4}

FORMAT{LIHO/® *&%MESSAGE %. 8 3 FOR THE CALCULATION OF NUE
LMODIFIED FROM Oo. TO 1.E20°/19X,*AT THE ENERGYPOINTS®gE16.8.° AND® .

E16.8}

GO TO 902

JB=2

IF{FEST{ 4)~ENGI(NEN} 127,28,28
SE(MI=FEST{4])
FSE(M)=FESTIS]
M=Mel
IF{M~LDIMIZ26,26,29
M=]

LDIF=LDIF+1

GO YO 26

M=M- |

GO TO 39
SE(M)=FEST(4)
FSE(M)=FEST(5}

IF(MOD.EQ. 1. AND, ITNAMEJJII EQ.NNIS)) FSE(LI=1.E20

DO 180 I=1.H%
IF{FSELI}.GE.0) GO TO 180

WRITE (NOUTP,L171) FEST(L),FESTI3),SELI),FSELL)
171 FORMAT(/2A17,° ENERGY',E16.8,° CROSS SECTION ON KEDAK NEGATIVE®,

E16.8)

CONT INUE

IF(LDIF.EQ.0} GO 70 31
LDIMP={LDIF-1}%LDIM+M+]
WRITE (NOUTP,400) ITNAM{JJ)

FORMAT{LHO/® **&MESSAGE 4. 2 : STORAGE NOT SUFFICIENT TO CALCULATE

"7 A9)
RETURN

1s=1

GO YO 34

1S=0

D0 33 [=NGR, IGRUP
ZINT(I}=0.
XNEN(T}=0.
DUE(T}I=0.

I=NGR

K=NGR

IFLITNAM(JJ) cEQ.NN{&}) GO TO 125
IFITTNAM{JJI o NE.NNES)) GO YO 35
NFEST{3}=1TNAM(JI)
E(3)=AMAXL{ENGLI},SFLL}]}
IF(E{3).LT.ENGLI#L}) GO TO 76
[z=]el

IFLI.GT. EGRUPY GO TO 10

GG TO 42

CALL NDFLOC (NSUCHL ;NSATZ,FESYNUDAT,NC}
IF(NSUCHL) 36,36,37

WRITE (NOUTP,38) INFESTEJ)};J=1,31

FORMATL LHO/® #%%WARNING 4, 5 ¢ DATA FOR *,3A9,°

1 IN THE KEDAK LIBRARY®)}

GC 70 360

COULD NOT BE FOUND

1290
13060
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
i8i0
1820
1830
1840

37
40

39

173

43
45

44
46

174
921

477

925

48

50

260

903

60
61

907

IFIFEST{4}-E(3) )} 39,439,440

WRITE (NOUTP,21}) ENGIID.INFEST{J)eJd=1,3),FEST(4]}

IFLFESTU4)-ENGIE +11039,306,304
E(1}=FEST(4&]

F{L}=FEST{5]}
IF(FESTI{3}.EQ.NN{4})} GO TO 173
IF{F{11.GE.O} GO TO 173

WRITE (NOUTP, 171} FEST{1) . .FEST(3},El1},F(L)

CALL NDFNXT (NSUCHL NSATZ,FEST,NUDAT,NC)
TFINSUCH1143,43,44

WRITE (NOUTP,45) (FEST{JloJ=1,3)

FORMAT (1HD/* ®#xHARNING 4. 6 : DATA FOR
1 ON KENDAK [N THE DESIRED ENERGY GROUPS?®)
GO 70 10

IF{FEST{4}~E(3) 139,39,46

IF (F{1}.EQ.0.AND.FESTI{5}.EQ.0) GO TO 39

E{2})=FEST{4])

F(2})=FESTI{5)
IF(FEST{3}.EQ.NN{4}]} GO TO 174
IFIF12).GE.0) GO 7O 174

*y3A9,° ARE NOT AVAILABLE

WRITE INQUTP,1T71) FEST(LI.FESTI3),E(2),F(2)

E(3)=AMAXL{ENGII JoE(L},SECL})
IFIE(3} . LTLENGII+L) )} GO YO 9285

I=1¢1

"ITF{T.LE-. IGRUP} GO TO 921

WRITE (NOUTP,4T7T) MAT,ITNAM(JS} (NFEST{3)

FORMAT {* #a&WARNING 4. 8 :°,49,® TYPE *,A9,° CANNOT BE CALCULATED.,
L BECAUSE ®*,A9,* IS NOT®/19X,"AVAILABLE ON KEDAK IN THE DESIRED ENE

2RGY RANGE®})

60 70 10

MARK=0
WRITE{NOUTP,48)E(3)

FORMAT (LHO/® #%%MESSAGE 4. 1 : BEGIN OF THE INVTEGRATION AT*,E16.8,

1Y EV*)

K=1

If=1

SFUL)=FSEL1}

Fi3i=F(1)

IF{E(3).EQ.SE(L}} GO TO 49

L=0

IF(E(3).EQ.E(L}) GO TO 50

L=1

D0 60 II=1,M
IF{SE{IL}-E{31}160,260,61
IF{ITNAMI{JJ) . NEoNN{5}} GO TO 903
IF{M0D0.EQ.0) GO TO 903

CALL GRUP (I,TIeMyENG,SEsFSE,SF{ 1},M0OD}
SF{L)=FSE(IT}

GO 70 261

CONT INUE

Ii=11-1

IF(TTNAM{JJ) oNELNN(S)) GO TO 907
IF{MOD.EQ.0} GO TO 907

CALL GRUP {I,1] M;ENG,SE,FSE,SF{1}:40D}

SF{LI=FSE(IT}¢(FSECTII¢L)~FSECILI) )/ (SECTI#L)~-SECTIDIR(EQII-SELIT})

1850
1860
1870
1880
1890
1900
1310
1920
1930
1940
1950
13860
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2470
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
227C
2280
2230
2300
2310
2320
2330
2340
2350
2360
2370
2380
23390
2400
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261
49

51

53
54

55 FLUSS( 1) =EFE(NI-1)e(EFE(NI)-EFE(NI-L})/EREFEINTI-REFE(NI-1}}®{E{3)

56
67

Gt

63
164

58

162
163

158

159

IF{L.EQ.0) GO VO 51
F{3)=F{L)4(F{2)~-FILII/CEQ2)-EQ 1D IR{EU3)I-E(LD)

IFINFE.EQa1}
D0 53 NI=1,NFE
IF(REFE(NII-E(3})53,54,55
CONT INUE

FLUSSE 1) =EFE{NI)

NI=NI¢l

GO TO 56

GO TO 56

L-REFE(NI-1))

IIsi]el
KW=

IFINFE.EQ.1}) GD 7O 57

E(4)=AMI NL{ENG{I®L1) oE(2)SECIT),REFEINID}

IFEITNAM(JJ) NELNN(S)) GO TO 911

IF(MOD.EQ.0) GO 7O 211

IF(MARK. EQ.0) GO TO 911

MARK=0

CALL GRUP (I XTI oM¢ENG,ySE,FSE,SF{L},MOD}
IF(E(&) - EQ.ENG{I#1}) GO TO 58

IFLE(4)}.EQ.E(2)}) GO TO 59

IF(E(4).EQ.SE(II}) GO TO 62

FLUSS{2)=EFE(NI)

NI=NIel

CALL FL (FSELII-1)oFSECIN) SECEI-L}oSE(LITI},E(4),SF(2}])
CALL FLIFEL) oFU2),EQL)E(2),EL4),Fl4)])

GO TG 66
TFIE(4)aNEE(2} ANDEl4S P NESELTI)AND.EL4}.NE-REFEINT}}
1157

TW=0

1 K=0

IF=0
IF(El& ). EQ.E(2))
IF{E{4). EQ.SELII})
IF(E(4). EQ.REFEINI})
GO TO 165

Fla)=F{(2)

E(LI=E(2])

Flly=F{2])

CALL NOFNXT{NSUCHL,NSATZ,FEST,NUDAT,NC)
IF{NSUCHL.LE.O} GO TO i61

E{2)=FEST L&)

F{2)=FESTIS)

TH=1

IFIFESTI3).EQ.NNI&)) GO TO 162
IF(FI2).GE-D0}) GO TO 162

WRITE (NOUTP,171) FEST(L}.FEST(3)eEL2},F(2}
GO 7O 162 -

SF{21=FSELIT}

Ii=]i¢l

IK=1

G603 70O

GO TO 158
GO TO 159
60 TO 160

2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2680
2700
2710
2720
2730
2740
2150
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950

160

165
167

157

59

161
68

GO 7O 163

FLUSS{ 2)=EFE(NT)
NI=NI+1

IF=}

IF(IF.EQ.0) 6O TO 166
TF{IK.EQel « ANDa IW.EQ.O}
IF{IK-EQ.1.AND.,IK.EQ.Ll} GO TO 66

IF(IK.EQ.0.AND.IH.EQ.0} GO TO 53

CALL FL (FSECTI-1)oFSECITNSEQIT~LIsSECII}E(4),5F(201)

GO TO 66

CALL FL (EFE(NI-1),EFE(NI)} REFE(NI~1 ), REFEINIbsE(4),ELUSSI2)}
GO TO 167

CALL FLUEFE(NI-1),EFEINI),REFECNI~L)REFEINI},E(4),FLUSS(2)}
GO TO 63

GO TN 164

Flab=F(2)

E(LI=E(2)

Fll)=F(2)

CALL NOFNXT{NSUCHL,NSATZ,FEST,NUDAT,NC}
[FINSUCHL.GT.0) GO TO 65

HRITE(NOUTP,68) (FESTUJ),d=1,3),EL2)

FORMATE{LHO/® *&%WARNING 4. 7 @ FOR®;3A9,° NO DATA ARE AVAILABLE AF

LTER?sE16.8,° EVY)

65

176

i55
153

154

152
156

62

150
151
66

Ki=1
GO Y0 73

E(2)=FESTI4}

FL2)=FEST(5}

IF(FEST{3).EQ.NN(4}} GO TO 176

IF(F{2).GE.O0} GO TO 176

WRITE {NOUTP, LTL) FESTEL},FESTI3),E(2) ,F(2)
TFUE(4) . NESE{II}.AND.E(4).NE.REFE{NI}} GO TO 152
I H=0
IF(E(4}.EQ.SELTT )
IF(E{4).EQ.REFEINI}}
SF(2)=FSE{ 11}
[1=11+1

LW=1

TFIE(4) NELREFE(NI)
FLUSS{2) =EFEINI)
NI=NI¢l

IFILW.EQel} GO 70 66

CALL FL (FSE{II-1)FSE(II),SECIT~1),SE(IT1,E(4),SF(2)}

GO T0O 66

CALL FL (FSELII~1),FSEQIT},SECIT~1},SELIEd,E(4),5F(2}}

CALL FL{EFE(NI~1)},EFE(NT} REFEINI-1) REFE(NID »E(4) sFLUSS (2} ]
GO 70 66 :
SE(2)=FSELTT}
Ti=11¢}
IF(E{4) . NEL,REFEINI) )
FLUSS(2)=EFE(NI}
NI=NI#1

GO 1O 151

CALL FLIEFE(NI-L) ,EFEINT) ,REFEINI-L)REFEINII,EL&) ,FLUSS(2))
CALL FLEFCL) FE2)EQLY ,E(21,E(4] oFi41)

TF(LALF.EQ.1) GO TO 77

GO TO 153
GO 10 154

GO TO 156

GO 1O 150

2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3ieo0
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3380
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
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79

73

264

&4

115

57

912

164

145

143

LE(&)-EL3 D)

XNENCIh=XNEN{T) ¢ {SFULIAFLUSS{L I ¢SFI2)%FLUSS(2) }190.5%(E(4)~E(3}]}

E(3)=E(&)

FLUSS(L)=FLUSS(2)

Fi3l=F(4)

SF(Li=SF{2}

IFIE(4). NE.ENG(I+L)} GO TO 67
XEINTECI)=ZINTEI) /XNENCT)

i=1#}

MARK=]

El3=E(4)

F{3)=F(4)

IF(E{&). EQ.SEC(II}) [I=[le¢l
TF{E(4}.NE.EL2})} ‘GO TO 115

E(L)=E(2)

FiLl=F(2)

CALL NDF NXT {NSUCHL  NSATZ,FEST,NUDAT,NC}
IF{NSUCH1.GT.0}) GO TO 64

WRITE [(NOUTP,68) (FEST(Jl,Jd=ls3),EL2)
60 Y0 200

EfZ2)=FEST(4}

F{2)=FEST(S)

IF(FEST(3).EQ.NN(4})} GO TO 115
IF(F{2).6E.0) GO TO 115

WRITE (NOUTP, 171} FESTULI FESTIIILEL2),FI2)
IF(KK.EQ.1} GO TO 200

IF{I.GT. IGRUP} GO TO 200

GO TO 67

E(4)=AMINLIENGII+1) ¢EL2) ,SE(II))
TECITNAM () JNE.NNESID GO TG 912

IF{MOD.EQ.0) GO TO 912

IF{MARK.EQ.0) GO YO 912

BARK=0

CALL GRUP L1,1]¢M:ENG,SE,FSE,SF(1),M0D}
TE({EI4)-E(3})/E(3}.GE.1.E~3) GO TO 143

IFIE(4). EQ.E{3)} GO TO ii4

FLUSS(1)=PHI{E(3))

FLUSS{2) =PHI (E(4))

CALL FL (FSE(TE-1),FSECTIIoSECIT—LIoSELLI}EL4},5F(2)}
CALL FL (FUL},FI2) ELL),EL2):EL&) Fi4})
IF{LALF.EQ.1) GO TO 144

22=(F(3) *SECLI*FLUSS{ L) ¢F {4} #SF{ 2} $FLUSS{ 21 % 0. 5% (E(4)~E(3)}
X2=( SF{L)1*FLUSS{11+SFI2)#FLUSS (21} %0.5%{EL4)}~E(3})
G0 TO 145
T2={SF{LI*FLUSSIL)+SF(21#FLUSS (21140, 54(E(4)-E(3))
X2=UF(3) *FLUSS{L) ¢F (4D ¥FLUSS(2)) #0.5%(EL4)—E(3})
Fi3)=F(4)

SF(11=SF(2)

FLUSS{1}=FLUSS{2)

6C TO 112

Lal

KN=3

S=SF{1}

FF=F(3)

3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3300
3910
3920
3930
3940
3950
3960
3970
3380
3990
4000
4010
4020
4030
4040
4050

TO

69
121

80

71

72

113
112

114

T4

12=0,

X2=0.

EE33=E(3)

FLUSS{L1) =PHI(EE33)

SFI{L}=S

Fi{3)=FF

Li=1

EE44=E(3 ) +({E(4)}-E(3})/FLOAT(MN)#FLOATILL)

CALL FLEFSE{TE~1) FSELTTISEQIT-1),SECIT),EE44,5F(2}}

CALL FLUFUL)oFU2)0E(L} E(2),EEQ4,F (%))
FLUSS{2Z) =PHI (EE44)
IF(LALF. EQ. L} GO TO 77

I2=724(F(3I2SFILI*FLUSSTL)#F{4)%SF( 2 #FLUSSE2) ) %0, 5%{ EE44~FFE33)

X2=X24 [SF{L #FLUSS( 1) #SF2) *FLUSSI2) 1 %0. 5% (EE44~FE33)

Li=Li ¢l

EE33=EE4L 4

F{31=F(4}

SF{LI=5F(2}
FLUSSI LY =FLUSS( 2}

IFILL LT o MN) GO TOo &%
IFILL.GT.MN) GO TO {T1,72},L
EE44=E(4)

G0 70 121

Ii=22

X1=X2

"MA=MN%2

L=2

GO To 70

IF{21.EQ.0..0RX1EQe0.) GO TO 111}
IF((Z1~22}/L1GV.RFEHL. OR. { XL-X2} /X1.GTRFEHL]
GC T0 112
IF{21EQo0cc ANDe XLeEQoOWl
IF{Z1.€Q.0.} GO TO 113
IF((Z1-22)/Z1.GT.RFEHL}) GO TO 71

G0 TO 112

IFLEXLI-X2) /X .GT.RFEHL) GO TO T1
LZINTUT)=ZINT(I}222

XNENCTP=XNENLTb#X2

IFIE(4).EQ.ENGETIeL}) GO TO 73

E(3)=E(4)

Fl31=F(4)

IF{El4).EQ.EL2)3 GO YO 74

Ii=1f+¢l

GO 1O 57

El{l)=E(2)

Flli=F(2}

CALL NDFNXT(NSUCHL,NSATZ,FEST,NUDAT,NC}
IF{NSUCHL.LE.O} GO TO 73

E{2}=FEST(4)

FI21=FEST(5}

IF(FEST{3).EQ.NN{&4}} GO TO 177
IF{F(2).GE.O0}) GO VO 177

WRITE (NOUTP,L7L) FESTUL},FESTI3},E(2),F(2)
IF(ECLYLEQ.SECITI} II=1l+1

GC 1O 57

GO To 114

GO Yo 71

4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
%230
4240
§250
4260
4270
4280
4290
4300
4310
4320
4330
4340
4350
4360
%370
4380
4390
4400
4410
4420
€430
4440
4450
4460
4470
4480
4490
4500
&510
4520
4530
4540
4550
4560
4570
4580
4590
4600
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82

77

78

75

83
85
ar
86

84

88
a9

£78

91

0

93
96

95

60 Y0 123
60 YO 75

IF(ITNAMIJI) oEQ.NNT8))
TFCITNAMIJI) . NESNN(9))
IF{LETA. EQ.0) GO TO 82
NFEST(3)=NN(5)

GO 10 476

NFEST(3) =NN{ 2)

LALF=]

GO TO &76

IFINFE.EQ.1) GO TO 78
ZINTET)=ZINTCI) ¢ (SF{LI®FLUSS (1) ¢SF2I*FLUSS(2) 1#0.5%{E(4)-E(3}]
XNEM(T ) =XNEN{I 4 {F{3)RFLUSS{ LI ¢F (4 5FLUSSI2) 1 %0, 5%{E{4}-EL3)}
GC TO 79

22=12+(SFULIRFLUSSI L)+ SF{2) #FLUSS(2) ) #0.5% (EE44~EE33)
X2=X2¢(F{3)EFLUSS{L)+F{4)*FLUSS(2} }*0,.5%(EE44-EE33)

60 1O 8C

NFEST{3} =ITNAMIJ L)

CALL NDFLOC (NSUCHL oNSATZ,FEST NUDATNC}
IF{NSUCHL}36,36,83

IFEFESTI4)-ENG(I1184,84,85

WRITE (NOUTPo21) ENG(IDo(NFEST{J),J=1+s30,FESTI 4}
IFIFEST{4)-ENG{I+1)184,86,86

KINTE{I}=0,

I=f+l

IF{I-IGRUP}BT,87,303
E{1I=FEST(4}

FLL)=FESTIS5)

IF(FESTE 3).EQ.NN{4}} GO TO 181
IFIF{1}.GE.0) GO TO 181

WRITE (NOUTP, 171} FESTULI,FESTI3),E(L},F(L}
CALL NDFNXTINSUCHLyNSATEZ,FEST,NUDATyNC}
TFINSUCHL} 43 ,43,88
IF(FEST{&I-ENGII} 184, 84,89

Ef2)=FES T4

FL2)=FESTIS:

IF{FESTI31.EQ.NN{4)} GO 7O 178
IF(F{21.GE.0Q0) GO TO 178

WRITE (MOUTP,171) FESTU{LI,FEST{3},EL2)+F(2)
E(3)=AMA XL (ENGIT} EC1))

WRITE {(NOUTP,48)E({3}

IF(E(3). LT.ENGII+1}} GO TO 90
I=1+1

[FiT.GT-IGRUP} GO TO 10

G0 10 91

K=1

FU3)=F{LI+(F(2)-F{L))/LEQ2)-E(L} }={E(3)-E(L))

TF{NFE.EQ.L} GO TO 96

D0 93 NI=],NFE
TFIREFEINII-E(3)193,94,95
CONTINUE

FLUSSELY=EFEINT)

Ni=NT+]

GO TO 96

FLUSS{L) =EFE(NI-1}+ (EFE(NI}~EFEINI-L) ) /{REFE{NTI}-REFE(NI~1)I*{E(3)

4610
4620
4630
4640
4650
4660
4670
4680
4690
4700
4710
4720
4730
4740
4750
4760
4TT0
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
%980
4990
5000
5010
5020
5030
5040
5050
5060
5070
5080
5090
5100
5110
5120
5130
5140
5150
5160

96

100

97

136
132

133

140

137
131

38

135

102

179

L-REFEINI~-1})

KH=0

IFINFE.EQ.1} GO YO 105
El4)=AMINI{ENGII+L) ,E(2) 4REFE{NI})
IFIE(4).EQ.ENG{I¢L)} GO TO 97
IF{E{4}.EQ.E(2}) GO TO 98
FLUSS({2)=EFEINT}

NI=NIe¢]

CALL FL (F(1)oFl2),EQL}sEL2) +E(4DoFl4&})
G0 TO 99
IF(ELG)aNELE{2) o ANDLE( &) NEL,REFEINL}}
IW=0

[K=0

IF(E(4).EQ.E(2}) GO TO 132
IF(EL4) . EQ. REFEINII) GO TD 133

GO 7O 140

Flal=F(2)

E(L}=E(2)

FlLI=F(2)

TH=1

CALL KDFNXTI{NSUCHL NSATZ.FEST,NUDAT,NC}
IFINSUCHL.LE.O)}) GO TO 135

E{2}=FEST(4}

FE2)=FEST(5)

IF(FFSTI3}.EQ.NN{4}) GO TO 136
IFIFI2).6E.0) GO T0Q 136

WRITE INOQUTP,LT7L) FESTOLI,FESTI3)sEC2},F{ 2}
GO YO 136
FLUSSIZ2I=EFE(NI)
NI=NI+}i

IK=1
IFIIWeEQol o ANDoIKoEQal)
IF{IW.EQel o AND. IKsEQ.O)
GO T2 100

CALL FL (EFEINI-1),EFEINI)},REFE(NI-1},REFEINT},E{4),FLUSSI2}}
GO YO 99

CALL FL {EFE{NI-L),EFEINI),REFEINI-1}REFEINI)El4},FLUSSI2)}
GO 7O 100

Flal=F(2)

EQ1)=E(2)

F{1)=F{2)

CALL NDFNXT (NSUCHLsNSATZ,FEST,NUDAT,NC)

IF{NSUCH1.6T.G) GO TO 102

WRITE (NOUTP,68) (FESTIJl,Jd=1y30,E(2)

KR=1

GO 70 103

E{2)=FEST{4}

FU2)=FESTI5)

IFIFESTI3).EQ.NN{4})} GO TO 179

IF{FI2).GE.23) GO 7O 179

WRITE (NOUTP,171) FESTIL) FESTI{3I,EL2),FL(2)

IFIEL4). EQ.REFE(NI}} GO TO 130

CALL FLUEFE(NI-1) sEFE(NI},REFEINI-L) ,REFEINI} ¢E(4)4FLUSS(2))
GC TO 99

GO TO 13}

GO TO 99
GO TO 137

5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
$330
5340
5350
5360
5370
5380
5390
$400
5410
5620
5430
5440
5450
56460
5470
5680
5490
5500
5510
5520
5530
5540
5550
5560
5570
5580
5590
5600
5610
5620
5630
5640
5650
5660
5670
5680
5690
5700
5710
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130

99

104

103

265
101

120

105

142

141

110

FLUSS(2) =EFE(NI}

Ni=NI¢l
ZINTCEI=ZINTEID&(F(3)FLUSSO L) ¢F(4)2FLUSSI 2} ) 20, 5%(E(4)-E{3})
XNEN(IJ=XNEN(I D¢ (FLUSSTL)SFLUSSI2)%0.5%(E(4)~E(3))

TF{MAT ,NE.NN{LLl)}? GO TO 104

IFCITNAM(SJI) c NEoNNI3}) GO TO 104

EN=ALOG(E(4}/E(3))

SFI=F{3)®FLUSS{L])

SF3=F{ &) #*FLUSS(2)

DUELI}=DUE(T I ¢SFI*ENSSF3-SF1-(SF3-SFII/{E(6I-EL2})RE( 3 )%EN
E{3)=E(4]

FLUSST1I=FLUSS{2}

FE3)=F {4}

[F{E{4). NELENGII+1)} GO TO 96
XINTE(I)=ZINTOII/XNENTT)
TF(MAT.EQ.NN{L1) o AND. ITNAMIJI) oEQaNNE3)Y )
I=1+1

El(3)=E£(4)

Fi3i=F{4&}

IF(E(6} . NE.E(2}) GO TO 120

EtLI=E(2)

Fili=F(2}

CALL NDFMXT{NSUCHL NSATZ,FEST,NUDAT,NC)
IF{NSUCH1.6T.0}) GO YO 101

WRITE (NOUTP:68) (FESTIJ),yJI=1,3),E(2)

STREULTII=DUE(T}/XNENIT])

60 Y0 200

E(2)=FEST(4)

F(2)=FEST{5)
IF{FEST(31.EQ.NN(4})} GO VO 120
IFIF{2).GE.O) GO YO 120

WRITE (NOUTP,171) FEST{L},FEST{(3)},El2},F(2)
IF{KH.EQ.1) GO TO 200

IFI1.GT. IGRUP) GO TO 200

GO TO 96

E{4)=AMINLLENG{I¢L) ,E02)}
IFLLE(4)~EL3 D I/E(3).GE.L.E=-3) GO TO 141
FLUSSE 1) =PHI(EL3)}

FLUSSI2)=PHI{E(4))

CALL FL (F{L) oF{2),E(L)4E(2)E(h),Fl&})
L2={F{3} *FLUSS{ ) ¢F (&) BFLUSS(2) ) #0.,5%(E(&)-E(3}}
X2=(FLUSS{LI #FLUSSE2} ) #0.5%{E(4}~FI3}}
IFIMAT.NE.NNLLLYY GO TO 142
IFLITHNANIJS D NELNNI3)Y GO TO 142

EN=ALOG(E(4) FE(3})

SF1l=F{3)8FLUSSIL)

SF3=F{4) 2FLUSS {2}

Z3=SF1SEN®SF3-SFL-{ SF3I-SFLI/{E(4)~E{3)IRE{3)REN
FLUSS{1)=FLUSS(2}

FI3)=F{4}

G0 70 117

L=1

MN=3

FFaF(3}

1220,

5720
5730
5740
5750
5760

ST70 -

5780
5790
5800
5810
5820
5830
5840
5850
5860
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200
6210
6220
6230
6240
6250
6260

107
122

106

108

109

116

119
117

118

13=0.

X2=0.

EEI3=EL 3}

FLUSS{1}=PHI{EE33)

F{3)=FF

Li=1
EE44=E(3)+{E(4)-E(3) ) /FLOAT{MN)RFLOAT{LL )
CALL FL (F(L1),FI2),E{L),E(2),EE&4,FL4&))
FLUSS{2)=PHI{EF44}
Z2=T2+(F{3)*FLUSS{1I+F {4} #FLUSS(2))%0.5%(EE44~EE33)
X2=X2+(FLUSS{1}+FLUSSE2)) %0, 5*(EE44-EE33)}

IFIMAT . NE.NN{LLD} GO TO 106
IFLITNAMIJS ) NELNNE3)) GO TO 106

EN=ALOG{ EE44/EE33)

SFI=F{3}*FLUSSI{ 1}

SF3=F {4} ®FLUSS (2]}

13=73+SFI*EN® SF3-SFI~-(SF3-SF1) /{EE44-EE3I3 ) %EE3 IREN

Li=LLe]

EE33=EF44

Fi3)=Fi4}

FLUSSE L) =FLUSSE 2}

IFILL.LT.HN} GO TO 107
IFILL.GT.MN) GO TO (108,109),L

‘EE44=El4)

GO 70 122

I1=72

Xi=X2

HN=MN% 2

=2

GO YO 110

IF(Z1.EQ.0..0R.X1.EQ.0.}) GO TO 116
[F{EZI1~22}/Z1 oGT oRFEHL cOR& {X1~X2)/X1.GT.RFEHL} GO TO 108
GO TO 117
TFIZ1oEQeDasANDXLEQ.0,)
IF{Z1.EQ.0.) GO TO 119
IF({Z1~-212}/Z1.GT.RFEHL) GO TO 108

GC YO 117

[FE{XI-X2)/X1.GT.RFEHL) GO TO 108

TINTEII=ZINT{D)&Z2

XNEN(T)=XNEN{T)®X2
IF{MAT.EQ.NN(11)cAND-ITNAMI(JID.EQ.NNU39) DUE(TI=DUE(T}#Z3
IF(E(4) . EQ.ENGIE+L)} GO TO 103

E(3)=El4)

F{3)=Fl4}

E{LI=E(2)

FlL1=F(2)

CALL NDFNXTI{NSUCHL,NSATZ,FEST, NUDAT,NC}

IFINSUCH1.LE.C} GOTO 103

E{2)=FEST{4})

F{2)=FEST(S5}

IFIFESTI3).EQ.NN{4}} GO YO 105

IFIF{2).GE.0) GO TO 105

WRITE (NOUTP,171) FEST(1).FESTI3},E(2),F(2}

G0 TO 118

6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
5400
&6410
6420
6430
6440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
5550
6560
6570
6580
6590
6600
6610
6620
6630
6640
6650
6660
6670
6680
6690
&T700
6710
6720
6730
6740
6750
6760
6770
&T80
6790
6800
4810
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[N aNel

200

212

213
214
211

202

203

206
207

205
209

210

206

GC 70 105
AUSDRUCKEN DER ERGEBNISSE

IFCITNAMISS ) NENNED)) GO TO 211
IF(LETA.EQ.1} GO YO 213

DO 212 N=K,IGRUP

STREUINI=XINTEIN)

LETa=1

LALF=0

G0 70 81

DO 214 N=K,IGRUP
XINTE{(NI=XINTE(N}/{1.¢STREUIN))
IF{JJ4.EQ.2) GO YO 201

N=0

WRITE (JA) N, MMM

JdJ=2

NiN=NEN-~L

N=2

WRITE (JAD NoK;NNN

[ ST=MM~K

NI =MM-~-NHN

HRITE (NOUTP,202) MAT ITNAM{JJI), IST,NI
FORMAT(LHO0+2A9:3X,* GRUPPE®*, 13,®* BIS*:13)
N= 4

WRITE (JA) N MAT, ITNAM(JY)

N=NEN-K

WRITE (JA} N (XINTE(LL)+LL=K,IGRUP}
WRITE {NOQUTP,203} (XINTE{LL),LL=K, IGRUP]}
FORMAT(IH »TEL6.8/{1XsTELG6.B])
IFLITNAM(JJ . EQ.NN{L}} GO TO 204
IF(ITNAMEJJIIEQ.NNE2)) GO TO 205
GO TO 206

DO 207 N=K,IGRUP
SGCIN)I=SGCIN) ¢ XINTEEN)
IF{INR.EG.1}) GO TO 210

iNR=1

GO 70 10

DO 209 N=K,IGRUP
SGC{N}=SGCINI-XINTE(N)
IF(INR.EQ.1) GO TO 210

INR=1

GO TO 10

N=2

WRITE (JA)} N,KyNNN

=4

HRITE {JA) M, MAT,MM{6)

N=HE N-K

WRITE (JAINs {SGCILL) oLL=Ky IGRUP}
WRITE (NOUTP,202) MAT NNIG&) o ISToNI
HRITE (NOUTP,203) (SGC{LL),LL=K, IGRUP}
G0 70 10

TF(HAT.NE.NN{]11}} GO YO 10
TFUITNAM{JJI) - NEoNNI3)) GO TO 1O
N=2

6820
6830
684G
6850
6860
6870
6880
6890
6900
6910
6920
6930
6940
6950
6360
&970
6980
6990
7000
7010
7020
T030
T040
7050
T060
T07G
7080
7090
7100
Tii0
7120
7130
Ti40
7150
7i60
7170
TL8G
7190
7200
7210
T220
7230
7240
T250
7260
7270
7280
7290
7300
7310
7320
7330
T340
7350

7360

300
301
302

304

303

io

—

WRITE {JA} N;KyNNN

N=4

HWRITE (JA}) N,MAT,NN(T}

N=NEN-K

WRITE (JA) N, (STREUILL) ,LL=K,IGRUP}
WRITE (NOUTP,202) MAT,NN{T}, IST,NI

WRITE (NOUTP,203) ESTREUILL) sLE=K, IGRUP)
GO 10 10

IFUI-IGRUP)301,301, 303
DO 302 N=I,IGRUP
XINTE(N) =0,

GO To 333

XINTECI) =0,

I=I+1
IF(I-IGRUP)37,37,303
HNN=NEN- L
IF(MM~K. LT .MM~NNN} GO TO 10
GO0 YO 200

CONT INUE

ISPA=IIS
KL=KL ¢l
RETURN
END

SUBRCUTINE FL(EFEL, EFE2,REFEL,REFEZ,E,ERG)
FRG=EFEL+{EFE2~EFEL) /(REFE2Z-REFEL ) #(E~REFFL}
RETURN

END

SUBROUTINE GRUP (1T ToMENG,SEFSE,SF,BNC)
CIMENS ION ENGUI)sSE(M} FSE(M)

OC 1 NI=1T,M

TFU SE(NIIGELENGII+1}} GO 10 2
CCAT INUE

IF(FSE(NI).EQ.1.E20}) GC TO 4

CC 3 MI=]NIT
IF(FSE{MI).EQ.1E20} FSE(MI}=0.
IFISF.EQ.1.F2C) SF=0.

¥CO=0

RETURN

EAD

7370
7380
7390
7400
7410
T420
7430
T440
7450
T460
T470
7480
7490
7500
7510
7520
7530
7540
7850
7560
7570
7580
7590
7600
7610

1¢
20
30
40

ic
20
30
40
5C
[
7C
8
90
1c¢
10
120
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C*e2%3SUBROUTINE SCAT.OATE OF LAST CHANGE 21.12. 197¢.(LINES 10 TO

Cex2%83650)
C CALCULATION OF THE INELASTIC SCATVERING PROBARILITIES
C

SUBROUTINE SCATINXoEG s XNUEoNFE ¢EF oFT ¢NE2T yKINEP ¢ RTRyNIMAy INTY Py X,
LIXoMHAXX ¢ MFELD)
REAL®E NAMy NAM4 AP
DIMENS ION EGINX}¢EFINFE}oFIINFED o XIMMAXX) o IX{ MFAXX]I NP {31 ,NAMG (3},
LIMTYP(3) sMFELDC(3)
COMMON NAM, ISTRUK,ISPAsNA L IZ o NANF NERD KL
C AUSDRUCK DER CIMENS IONEN FUER HILFSFELDER
c WRITE{NA ,2000) (EGCTIGEN) IGERN=LyAX)
C2000 FCRMATI6ELS.9)
18=0
NAB=Q
1AC=0
NABD=0
16C=0
hNABC=0
IFELD=0
I7=1
Ki=2
MFEL D=0
KFELDD=0
MFELOC{1}=0
VFELDC(2 =0
HFELDC(3)=0
46 00 46 I=1,MMAXX
X(1) =0,
44 1x{1)=0
CALL DOPW{BHSMTOT 1}
CALL DOPW{BHSKTOTZN NAK&G({2})
CALL DOPHW(BHSMTOT3N ,NAM4(3))
CHLL DOPW{BHPROBSGI NP{1}}
CALL DOPHW{BHPROBSG2N,NP(2])
CALL DOPW{BHPROBSG3N,NP{3)]}
TFCINTYP{IT) oEQo2o GR INTYPUITIECL3) GO TO 45
Cras%4ESTIMATED VALUES OF THE DIMENSIONS OF THE WORKING FIELDS
Ce#e#sYSED IN SCATD.
NAEP=Q
I15¢pP=0
NISGP=0
NAE=30
[$6=200
NISG=400
Crex*&CRGANIZATION OF THE WORKING FIELDS FOR SUBROUTINE SCATD.
T NAE=NAE¢NAEP
ISG=1SG+ISGP
NISG=NISG#NISGP
NAEP=0
I1Sep=0
KISGP=0
IFCINTYPLITI.EQ.2) CALL DOPW{BHSG2M s TYP)
IFCINTYPEIT) EQ.3} CALL COPWEBHSGAN s TYP)
c WRITE(NA. 1013} NAEoESGeNISG+NAEP oI SGP¢NISGF

10

20

30

46

50

60

7C

80

SC
100
110
120
130
140
150
160
170
180
150
200
210
220
230
24¢
2503
260
210
280
2s5¢C
300
310
220
330
34¢
350
3¢0
270
380
35¢
400
410
420
420
44C
450
460
470
480
45¢C
500
510
520
530
540
550

C1013 FCRMAT(®*NAE="® +110,* ISG=",110,°% NISG=?,110,
C #/7° NAEP=°,]110,° [SGP=*,110,' NISGP=*,110}
C WIRO MAXIMALE CIMENSION UEBERSCHRITVTEN?

Li=1

L2z LeNXBNX

L3={L2+NX)/2%2¢3

Lé=L 34 2%NX

LS=L4e2%NX

Lé=L5+2%NE2T

L7=L 6+ 2%NAE

LB={L T+ NX

LS=L BeNX

L10=19+15G

L11=L104NAE

L12=L11+ISG*NAE

LI3={L12¢15G)/2%2+3

LE4=0113+2%NI SG

FFELDD=L 14
C WRITEINA;1006) L1l4,MMAXX
C1006 FORMAT (/' BENOETIGYE FELDLAENGE®,110,
C */ ® VERFUEGBARE FELDLAENGE®110)}

IFIL14.LE.MMAXX) GO TO 4
c WRITEINAL,LOLG) L14,MMAXX
CiCl4 FORMAT{®*OSUMME DER LAENGEN ALLER EINZELNEN HILFSFELLER GLEICH ?,
C *#112,° WORTE®/*® DIESE ZAHL UEBERSTEIGT DIE MAXIMALE DIMENSICN VON
C 2% ,112,* WORTEN.®/* VERGROESSERAN SIE DIF RECION UM DIE MAXIMALE DI
c PMENSION MMAXX UND STARTEN SIE DAS FRCGRAMM ERMRELT.®)

MFELDD=L14

IFELD=]

NINA=IT

6L Y€ 100

4 CONTINUE

45 WFITEINA,9000)
9000 FORMAT(/////° PROGRAMM KENNZIFFER 5°/)
WRITE(NA,9001)
9001 FCRMAT(® OPROGRAMM ZUR BERECHNUNG VON TRANSFERMATRIZEN FUER */
0 INELASTISCHE STREUUNGy (Ns2NJ) ~ UKD {MNy3N) - PRCZESSE'/)
WRITE{NA,9018) WPUINTYP(IT))
901& FORMAT{LHO/® °,A8/LX)
IFCINTYPLIT).EQe2.0R.INTYP{IT}.EQ.3) GO TO 40
L2i=13~1
D0 1 L=L1yL31
1 XiL)=0.
CALL SCATDINX EGoNFESEFFTI NE2T o X{LL) XEL20eXEL 3},
BXOLA) o XULS) p XULO) o XILTD o UL B XELS o XOLLOY o XEL T 1) X(L 12}
BXALL3) yNISGoNISGPoNAESNAEP, ISGy ISGF K INEM, [ADsNARC)
CHER34X (L 1)ocooaaXfL2~1) : NORMALIZED TRANSFER FROBAEILITVIES
CrasstP ICGHXIL2)onoeweX{L3=11 ¢ ENERGY INTEGRAL OF [ ISCRETE
Cresexl EYEL INELASTIC SCATTERING CROSS SECTION MULTIFLIEC BY
Ces48%WEIGHTING FUNCTION SIDG. {G MEANS GROUP NUMBER CF CQUT
C#kau SCATTERING GRUOUP,H GROUP NUMBER CF INSCATTERING GROUP)
IF(NAEP.EQ.0.AND.ISGP.EQ. 0, AND.NISGP.EC.C} GO 1C 2
WRITE{NA,9007) NAE, ISC,NISG,NAEP, ISGP,NISGP
9007 FORMATL® NAE=®,[6,°1SG="306,°NISG=7,16,
HONAEP=%, 16, ISGP="%, [6, *NISGP=?,16)

560
£70
580
560
600
€ic
€20
630
640
650
E&€C
670
680
690
7C0
TiC
720
73¢
740
750
TeC
170
780
190
800
Bglo
82¢
¢
€40
BEC
BegC
870
8ea
8%0
SCo
91¢
520
G20
94Q
980
qéC
370
380
390
1000
101c
ig2c0
e3¢
1040
1050
1C60
1070
1C€C
1080
jicg
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60 Y0 7
2 IF (IAD.EQ.0.AND.NABD.EQ.O} GO TO 43

hr2=NIENX
Cakses ]G 3 EXTERNAL ENERGY GROUP COUNT (1 CCRRESPONDE TO ENERGY GROUP
Chekkdh JTH HIGHEST ENERGY

DC 8 IG=1,NX
CeaskapC : [NT ERNAL ENERGY GROUP COUNT (1 CORRESPONDS YO ENERGY GROUP
Coraddl]TH LOWEST ENERGY.

BC=NEZT- IG
CeaxsehXEH 3 NUMBER C(F DUWNSCATTER ING GROUPS INCLUDIMG DUTSCATTERING
CHe433CROUP,

8 AXFH=NX=1Gel
Casaukh : COUNT OF INSCATTERING (DOWNSCATTERING) GRCUPS.MH=1 MEANS
C#3228SCATTERING INTO OUTSCATTERING GROUP.MH=2 MEANS SCATTERING INTQ
Ceetad THAT ENERGY GROUP,THAT ENERGETICALLY LIES ONE CRCUP BELOW THE
Ce#s420UTSCATTER ING GROUP .MH=2 MEANS SCATTERING INTO THAT ENERCY GROUP,
Crkess THAT ENERGET ICALLY LIES TWO GROUPS BELOW THE OLTSCATTERING GROUP.
€ 8 WRITE(NA,9002) (X{LLI®{MH-LIENA+MG=1) ,PH=1 AXMH}
£9002 FORMAT [LOE12.5)
DO 5 I1G=1,NX
5 MCaNE27-16
€ 5 WRITE(NA;9006) MGsIGsX(LZ~L+HKG)
C900& FORMAT(® MG=°,16,'1G=°,E6,°QUOTIIG)=" ,E12,5)
Crexka CALCULATION OF SIDG#PICGH.
DO 9 IG=1¢NX
BEsNE2T~16
AXPHaNA- 1G4 1
DO 10 Mr=1,NXMH
10 X (UL #(MH=L }ENX+MG~1 =X (L1¢{MH~-1) SNX+MG=1I# XIL 2~ 14MG )
§ CONTINUE
BC 11 IG=1,NX
¥G=NE2T~16
NXMH=NX=[G+1
€ 11 WRITE{NA,9002) (X{LLeGMH-1F SN #MG— L) ¢MH= Lo NXMH )
11 CONTINUE
€C TO 43
40 Llsl
La=l LeNX #NX
L3s(L2eNK}/2%243
CH#aweESTIMATION OF OIMENSIONS OF KORKING FIELDS USEC IN SCATC
43 N1SG=200
NISGI=300
NEP=30
KF=5
NISGP=0
NISGIP=0
NEPP=0
NEP=0
Cee#2CREANIZATION CF THE WORKING FIELDS FOR SUBROUTINE SCATC.
15 NISG=NISG+NISGP
NISCI=NISGI¢NISGIP
KEF=KEP+NEPP
NF=NF&NF P
NISGP=0
NISGIP=G

1110
1120
1120
1140
11%C
1160
1170
1180
Lis¢
12¢c
1210
1220
1229
1240
1256
1260
1270
1280
1290
1300
1310
1320
1330
1340
1250
1360
131¢
1380
1350
140¢
1410
14z¢
1430
1440
14€0
1460
147¢C
1480
144¢C
15C¢
151¢
1520
1530
184C
15%¢
15€0
1570
158¢C
1596
1éC0
ie1¢
16:¢C
1630
1640
1650

NEPP=0
AFP=Q
La=1 JeNX BN X
L5=L 44N
Lé=L5+NE27
LT=L6¢NISG
LE=LT+NISG
LS=L 8#NISGI
L10=L9 ¢NEP
L11=L10+NEP%NF
Li2=LL1+NEP®NF
L13=L12+NEPRNF
Li4=1 13+NEPHNF
L15=L14+NX
MFELDCOINTYPEIT) =015
C HRITE(NA, 1006} L 1S5, MMAXX
IF{LIS. LE. MMAXX) GO TC12
c WRITE(NA, 1014} LIS . MMAXX
TFELD=1
NINA=IT
GO TO 100
12 LSi=L15~1

DO 13 L=L3,L51
13 X{L)=0.
IR=Q

"CALL SCATCINXN,EGoXNUEsNFEGEF FI;NE2TINTYPEIT) o X{L3) o XELA XELS),

EXCLOY o XOLTh o XULBY o X ILO o XILI0Y o X ILL B XL 120, X (L13),

PNISGyNISGP yNISGIyNISGIP sNEP ¢ NEPP ¢NF o NFP,TAC,NABC,IR}
CReaEBX L3 ecoccaX{Lé—1} : NORMALIZED TRANSFER PROBABILITIES FOR INELAST
Cresns]C SCATTERING IN CONNECTION WITH THE EXCITATICHN CF CONTINUOUS LEVE
Cxas%2 S OF THE RESTOUAL NUCLEUS (OR FOR {Ny2Nl~ OR {h,3N}-REACTIONS
ChatakPICGH. X(LélooasaaXIL5~-1} : ENERGY GROUP INTEGRAL OVER THE PRODUCT
CH%x%20F CONTINUOUS LEVEL INELASTIC SCATTERING CROSS SECTION {OR (N,2N)
CrasksR (N,3N}=CRCGSS~SECTION} AND THE WEIGHTING FUNCYION SICG

IfF (IR.EQ.1} GO TO S0
GL 1O %51

50 Ki=Kiel
€O 10 52

51 IF(NISGP.EQaOoANDNISGIP-EQO.ANDNEPP.EQoaQ.ANCNFP.ERQ.0) GO TO 14
WRITE({NA 49008) NISG¢NISGPoNISGI,NISGIP(NEPyNEPP ;AFoNFF

9008 FORMAT (® NISG=?,165 *NISGP=", 16, 'NISGCI="*, 16, INISGIP=",1¢&,
FINEP=® yT 6" NEPP=% 164" NF=? 3 16, *NFP=", [6]

GG 10 15

14 TFQINTYPUIT)EQe2.0RINTYP(IT}FQ.3) GO TQ 41
IF(IAD.EQ. 0. AND,NABD.EQ.0) GC TO 41
IF(IAC.NE.O} I&= MINDEIAD,1AC)
IF(IAC.EQ.O0) TA=IAD
IF(NABC.NE.O) NAB=MAXOINABD,NABC)
IF{NABC.EQ.O) NAB=NABD
GO 1O &2

41 TA=1AC
NAB=NABC

42 KD=NAB-TA®#1
IF(NAB.EQ.0. AND, 1A EQ.0) KD=0

[ WRITE(NA; 3004} TA;NAB,KD;IAD NABD,IAC NABC

16¢eQ
le7c
1680
16sC
1700
171¢
1720
1730
174C
1750
L1760
137¢
1780
L7e¢
1800
1810
i8ac¢
1830
1840
185¢
1863
187¢
1880
1860
1300
1910
192¢
1930
194C
1950
1960
ie7¢
i980
166¢
2000
2010
2020
20330
204¢C
2050
2060
2070
2080
208¢
2100
211¢C
2120
2130
2140
2150
21€EC
2170
2180
2190
2200
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C9004 FORMAT(®
C 1 *TAC= %, [ 64 "NABC="*, 16}
IF (KD.NE.O) GO TO 48
WRITE(NA s9022) KD,NAM&GLINTYP(IT})
9022 FORMAT(//*® KD=°,16," NO TRANSFER MATRICES FOR TYPE
1 ENERGY REGION REQUIRED 8y INPUTY/}
GO TO 240
48 [AT=NE2T-1A
NABT=NE2ZT~NAB

" ,AB°IN THE

c WRITE(NA,9012) TAT,NABT
C9012 FURMATE® [N SCAT [A7=*,06,°NABT="*,]6)
W Z= NN X

CeaesdiG @ EXTERNAL ENERGY GROUP COUNT ( I CORRESPONCE YO ENERGY GROUP
CruxdsWITH HIGHEST ENERGY).
DC 16 IG=NABT, 147
CreseeMG 2 EXTERNAL ENERGY GROUP COUNT ( 1 CORRESPONLS TO ENERGY GROUP
CHsxes4 ITH LOMEST EMERGY).
MG=NE27-1G
CredssNYMH ¢ NUMBER OF DOWNSCATTERING GROUPS INCLUDING QUTSCATTERING
CrexadGRLYP,
16 NXBN=NX-IGeL
CoetiH 3 GROUP COUNT FOR OUMNSCATTERING GROUPS,MH=1 MEANING
Ceese INSCATTERING GROUP CORRESPONDS TGO CQUYSCATYERING GROUP ¢ MH=2
CheankMEANS INSCATTERING GROUP IS THAT EMERGY GROUP, THAT ENERGETICALLY
Crerek]S NEXT LOWER TO OUTSCATTERING.MH=3 REFERS YO INSCATTERING
C#2452GROUP ENERGEVICALLY TWO GROUPS LUKWER THAN OUTSCATTERING GROUP.
€ 16 WRITE(NA,9002) (X{L3¢{MH-1)*NXeMC~1),MH= 1, NXMHK}
DO 17 IG=NABT,IAT
17 ME=NE27~1G
€ 17 WRITE(NA,;9009) MG:X(L4—1¢MG)
C9009 FORKAT (° MG=°5165 *QUOTCIMGI="sEL 2.5}
Crahr%CALCULATION OF SICG#PICGH
DO 18 IG=NABT,IAT
MCaNE2T- 16
NIMH=NX~1G+1
D0 19 MH=1,NXMH
19 XUL34{MH-R)aNXeMG-L =X L3+ {MH-L I #NKeMO~-L ) #X{L 4~ 1+MG)
18 CONTINUE
OC 20 1G=NABT,IAT
MG=NE27- 16
20 NXMH=NX-1G¢l
€ 20 WRITE(NA90021 (X(L3+{MH~L)ANXeMG-1] o MH=1,NXHH}
CresasCALCULATION OF THE COMBINATION OF DISCRETE LEVEL AND CONTINUOUS
CrexpsLEVEL INELASTIC TRANSFER PROBABILITY :
Ca%22 3P [GH=( PIDGHASIDG+PICGH*SICG) /I SICG+SICGI &
CC 21 IG=NABT, AT
MG=NEZT- 16
NXMH=NX- TG+
DC 22 HH=1 o NXMH
XCLR#UMH- L) BNXeMG=1 b= XL 1+ { MH-L ) ANK+MG—] J# X L34 (FH-L) RNX ¢ MG-1 )
AC=(X(L2~1 eMG ) eX{L4~14MG )}
IF {XDoNEoQo )
EXALL#(MH~1 J RN 4MG~1 b= MAL L4 MH- 1) =N X HG~1 ) /XD
22 COATINUE
21 CONTINUE

IN SCAT IA=%,169 " NAB=", [6y "KD=®, 16, TAD=", 16, "NABD=",16& 2210

2220
2230
2240
2250
226¢C
2270
2280
2290
2300
231¢
2320
2330
2340
2350
23¢€C
2370
2280
2390
24C¢
2410
26420
2630
2440
2450
2460
247C
2480
2430
2500
2510
282¢
2530
2540
2550
2560
25170
2580
2560
2600
2610
2€2¢C
2630
2€4C
2650
2660
2670
2680
2650
2710¢
2710
2120
2730
274C
275¢

CC 23 IG=NABT,1AT
MG=NE2T-IG
23 NXMH=NX-1G+1
€ 23 WRITE(NA,9002) (X{LL+(MH-L)ANX4MG=1) o MH=L, NXMH )
[F{KD.NE.O} GO TO &7

GC TO 240
&7 MI=Q
WRITE(LIZ) MIZ,NAMGUINTYP(IT))
C WRITE(NA;90L&) MZ NAMECINTYP(IT}}
€014 FORMAT(® MZI=°,[6, 'NAM&=",48)
KI=sKIe]l

WRITE(LTZ) KZoNAM,KD
WRITE{NA.9013) KZI,;NAM,KD
9012 FORMAT(®OKZI=", 16" NAM=" ;A8,'KD=",]6)
Cen24[Gl : EXTERNAL ENEAGY GROUP COUNT ¢ 1 CORRESPORLS TO ENERGY GRQUP
CrbkxniiTH HIGHEST ENERGY).1G : EXTERNAL ENERGY GROUP COUNT.IG IS

C#4ux [NTRODUCED TO OBTAIN AN OUTPUT ,THAT STARTS WITH THE QUTSCATTERING

Coeas4GROUP OF LOWEST ENERGY.
DC 24 IGLl=NABT,IaT
IG=TAT+NABT~IG1
MAULL=0
CrkwenTHE MEANING OF MG.NXMH AND MH CORRESPONDS TO THE MEANING
CrenesTHEY HAVE IN THE WRITE COMMANDS AFTER RETURNING FROM SCATD
Cramee ANC SCATC RESPECTIVELY.
MG=NE27-16
NXMH=NX~-[G+]
TNXFHL=NXMHH
DO 25 MH=1,NXIMH
EHL=NXMH-MH+ 1
FFOXELL1# (MHI-1)®NX+MG~ 1) LEOoaAND. NNULL.EQ.0) GO TO 26
RAULL=1
60 Yo 25
26 NXMHI=NXMHI-1
25 CCORTINUE
IFINXMHI.NE. Q) GO TO 27
WRITE(NA,5020}

9020 FORMATI® #=xWARNING 510 :THE INELASTIC SCATTERING MATRIX IS EOUND
1TC BE EQUAL TO ZERG IN AN ENERGY GROUP®/® ,WHERE THE INELASTIC SCAT

2TERING CROSS SECTION IS GREATER THAN ZFRO.CHECK NUCLEAR DATA
3KD GETS A WRONG VALUE.®)

GC 10 24
27 NXMHLl=NXMH1+ 1
[ WAITE(NA,9010) I1G, NXMH1L
C9010 FCREAT(® 33a381G=", [6,* NIMHLL=%, 16, gdRARddaaesa")
C WRITE(NA,SOLL) (X{LI#{MH-1) &NX+MG~1} (MH=1 ,AXMH 1}

C9011 FOCRMATILOELZ2.5)
WRITE (LIZ) MXMHILoIGo IX(LLo (MU= )ENXeMG~1 ) MF=T NXMH1}

c ORGANIZATION OF THE OUTPUT ON LISTING IN THE FCRF OF MAXIMUM 11

C SCATTERING PROBABILITIES PER LINE SYARTING WITH THE OUTSCATTERING

C GROUP OF LOWEST ENERGY(LARGEST GROUP NUMBER ACCORDING 70 ABN-~SET)
NE=NAMHL

00 30 LN=1¢NZ

IXCLL4 4L N~1 )= ]G4LN-1
30 CONTINUE

KJ=NZ/11

KJJ=RJxl]

IFINZ.NE.KJJ} GOTO 31

2740
27170
27180
27s¢C
2800
z2gi¢
2820
2830
2840
2850
28¢¢
2870
2880
2850
2900
2910
2320
29230
2840
2950
2960
2916
2980
2980
3000
3010
3020
3030
3040
3050
3060
3070
3080
3jasg
3100
3110
3120
3130
3140
3150
ERN.12
3170
3180
3190
3200
3z21q
3220
3230
3240
32%0
32¢0
3270
3280
3290
3300
3310
3320
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31
32

33

34

KJi=KJ

GO0 32
KJl=KJel

DC 37 LI=l,KJl

IFILI.NE.L) GOT0D 33
Lik=}

GO Y0 34
LiM={LI~1}%11+1
IF{LI.EQ.KJL} GOTa 35
IF(KJL.LELL) GOTO 35
Lil=LI*11

GO TO 36

LIi=NZ

[FILIM.GT. LIk} GOTO 37
WRITE(NA,9015} (IXELI4#LM-1) sLP=LIM, LI D)

FCRMAT{1OX,1183X,13,5X))

IF(LI.NE.1) GOY0 38

IG-QUTSCATTERING GROUP ACCORDING TO THE COUNTIRG IN THE ABN-SET
TeEo LOWEST GROUP NUMBER CORRESPONCS TO HIGHEST ENERGY BOUNDARIES
XILLe{MH~-1 P *NXeMG-L)-PROBABILITY FOR INELASTIC SCATVERING CUT OF
GROUP [IG INTL GROUP (MH4IG-1).

WRITE(NA, 90161 TG { X{LL+-IMH~L)*RX+MG~L ) o MM=L, LT}

FORMAT (3Xs 125X L1(IPELO.3: 1X) )

60 10 37
HRITE(NASOOLT M XE(LL+(MH-LIBNX+MG— 1) MH=LI ML 1}
FCRMAT(LOX,1ECAPELO.3,1X}}

CONTINUE

CTRTINUE

WRITEINA y9021) KD,IToNIN

FCRMAT [® AFTER STATEMENT 24 KD=®o16,°IT="¢16, *RIN=",16])
Ii=[T+1

IFCITLLELNIND GO TO 46

Ki=gKLel

MFELD=MA XO{MFELDD MFELDC{ 1) 4PFELDC(2} MFELCC(3})
IF(IFELD-EQeL) WRITE(NA,9019) NPILINTYP(NINA}]
FORMAT{/® #%%&2CALCULATION OF *.48/)

RETURN

EAD

SUBROUT INE RENUDALTYP JKONTSGTZC EZ,EUFCsMATTHNISG,

INISGP)

Cx#42%SLBROUTINE READS TYPE SGIZIC FRCM THE RUCLEAR LTERARY WITHIN THE EN
Chke®#NERGY LIMITS EU ANC EQ.

c

c

DIMENSINN EZ(NISG),SGIZCINISCI 4NAME(S) yNNAKEI ), CUFR(Z2I,NN(E)
CIMFNSTON FZINISG)sSGEZCINISGI o NAME(G €} NNAMEL) (QLER(2) sNN(S)
REAL®8 NAMyTYP,NAME ;RN ANIVEA!

REAL*8 NAM, TYP¢NAME ;NN ,NIVEAULBE ST

COMFCN NAM, ISTRUK, TSPAyNA,L IZ

KONTG=1

NISGF=0

NCPT=0

NACT=0

IEw=0

Ew=0.

SH=0,

3320
3340
3350
336C
3370
236¢
2290
3400
3410
3420
3432¢C
3440
3450
34¢€0
3470
348C
3490
3500
3510
3520
3532¢C
3540
3550
35¢0
3570
3580
3590
3600
3610
3620
362¢C
3640
365¢
3660
3670
3680
3690
370¢C

10
0
20

50
&0
i
80
90
100
110
12¢
130
140
150
160

e Nl

C

C 100 FORMAT (°*

C

103

19
19

21

22

10

12

Z

2

2¢

2

WRITEINA,103) EULEC

FORMAT(® EU=? yF12.6+°EC=® ,£12.61
CALL NOPWI{BHSGIZIC sNN{L}}
CALL DOPW{BHSCGIZ sNR{2) D
CAtL DOPwl 8HSGT oNAE2D
CALL DCPH{BHSC2ZN s NN{4)}
CALL DCPH{BHSG3N s ANESH)
CALL DOPW(BHBEST yBEST)

TFITYP.FEQoNN{L)oCRaTYPoEQaNN{4}oCRTYPLEQaANI{S}]) CO TO 1
IF(TYPLEQ.NN{2}) 6O TC 4

f=1

ARAM{L)=2

NNAM{L1D=3

NARE (L )=NAM

NAME({ 2} =BEST

NAME(2)=TYP

NAWE (3} =TYP

CALL LOFLOC(KENNZ,NNAMyNAME QUER)

CALL NDFLOC(KENNZyNNAF NAME ,ADAT ¢NCO)

IF {KENNZ.EQ.C} GO T0 2

CUER{L I=NAME(4}

CLER(2) =NAME(S])

IFIQUERT L} .LT.EU} GO 7O 20

TFIQUERILI.LT.EU}) GC TC 20

IF(QUER{ 1}.EQ.EU} GC TC 12

"TFOQUERU LD oGT o EJ dANC o QUER (I} oL EuEQ aANCoFWaGTol o oAND LT .F Qo 1o AND,
INISGF.EQ.Q} GO TO 10

IFIQUER{ 1} .GE.EOQ)} GO TO 22

IF{CUER{1 ) GTaEUANCLQUER{(1§.LTLEC) €CC TO 12

NOPT=]

TF(IEW.EQ.1.ANC.T.EC. 1} GO TO 1C

GC 10 12

EI(I)=EW

SGTZC(I} =SW

I=1+1

EZ(I}=QUERIL)

SCIZIC{T}=QUER( 2}

IF(NOPT.FQ.1) GO TO 6

T=1¢1
IF (I.LE.NISG)
CC 70 5
WRITE(NA 100} NAM,TYP
*%% FOR THE ISOTUPE °, 48,°THF DAYA T%PE
IATLABLE ON THF NUCLEAR LIBRARY®}

KCNT=0

GC 7C 9

CONTINUF

Ew=QUFR( 1)

Sh=QUER( 2}

IEW=1

CRLL LDFNXT (KENNZ, NNAM, NAME, QUER}

CALL NDFNXTUKENNZ NAAW,NAME ADAT 4ACC)
QUER{L I=NAKME( 4}

CLER(2)=NAME{5)

IF (KENNZ.EQ.Q0} GO TO 23

GO T 3

FoAB, IS NCY AW

17C
180
190
2C¢
210
22C
23¢
240
25¢C
2€0
270
Z8¢
290
3C0
310
320
22¢
340
28(0
360
370
L
390
400
410
42C
42Q
44C
45¢
460
470
480
490
80C
510
£2¢
530
540
c£eC
560
570
580
€90
€ac
610
€20
630
E4Q
[y
660
€10
680
690
7CC
710
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O

O

23

€

1C1

1¢
16

GC TC 2%

I[=1-1

GC TC 6

T=1

NISGF=NISGF+1

GC 70 3

IF{I.GY. 1) GO YO 7
WFITE{NA,10L} TYP,NAM, EU, EO

FCRMAT(® #*%x«NOJ DATA FOR® (AR ,°0OF FATERIAL® .08, AVAILABLE

IRCY REGION®, G14.6,G14.6)
KCATG =D

co 10 9

NACT=1

TEFINISGF.NE. Q) GO TO 8
IF(KENNZ.EQ.0) NACT=I-1

1F (SGIZC{11.EQ.CoeaANDLSGIZCI2).EQ.0.) GC TC 24

GC 70 9
TFINACT.GT.2} GC TN 31
NECT =0
GC TC 29
NACT I=NACT-1
CC 25 NTH=1,NACTL
EZINTH)=EZ{NTHe¢1)
SCIZCANTH)=SGIICINTH#1)
NACT=NAC TL
If (FZI(1).GFE.EQ) NACT=0
GC TC 9
NISGP=T#NISG*{NISHF~-1)
CC TC 9
F=C.
NANAM{] )=3
NRAMEL ) =4
NAME{ 1)=NAM
NANE(2)}=REST
NAME(2)=TYP
NANE(3}=TYP
RNANE(3) =0
NAME{ 4)=0
CALL LDFLOCIKENRZyNNAM, NAME, QUER }
CALL NNDFLOC(KERNI NNAM,RAME ,ADAT (ACCI
IF{KENNZ.FD.1) GO TO 13
CALL NNFLOC(KFANZ NMAF RAFELADAT,ANCC)
CALL LDFLOC(KFNNZ NNAM,NAME ,QUER }
TF{KENNZ.EQ.0} GO TO 17
NIVEAU=NAME( 2}
MIVEAU=NAME {4}
CUFR(L)=NAMF(5}
CLER{2 1=NAME (6}
F=AMAX1I{F,QUER({1}))
F=AMAX1(F, QUER{L})
CALL LNFNXTIKENNZ NNAM,RAME ¢ CUFR )
CALL NNFNXT{KENNZ;NNAM;NAME JNDAT, NCO}
IFIKENNZ.EQ. L} 6C TC 15
TF(NAME( 3}).GT.NIVFAU) GO TN 156
IFINAME(4)}.CT .NIVEAU) €O 1O 16

IhN THE ENE

1:C
730
74C
750
760
117C
780
16C
200
810G
gzl
830
a4
85¢C
860
870
88¢
890
90a
S1ic
920
§10
940
SEC
9¢C
970
SeC
990
1cca
1C10
1020
icac
1040
1CEC
1C60
1370
1CEC
1030
Licce
1110
1120
112
1140
116C
1160
117C
1180
1isC
1200
121¢
122¢C
1230
1z4C
1250
12¢C

C ct TC L7y 127¢
C 14 WRITE(NA,100) MAM,TYP 1280
17 TF{F.GE.EUJ.ANC.E.LE.EQ} GO} TN 189 1290
KCATG =D 12C¢
TYP=NN(3) 1310

C WRITF{NA,L1OL} TYF,NAM, EU, EN 122¢
C  1f wRITE(NA,102) € 1220
C 1U2 FCRMATI® UPPER ENERGY OF TYPF SGIZ 1S%:Gl4.€,%F%¢) 1340
c ARAK([L} =2 128¢C
18 NNAM{1})=3 1360

C NAFFL(2)=NNI3 ) 1370
RARE(3I=RN(3} 128¢
TYP=NNL3) 1350
EU=AWAXL (EU, E) 14C¢C

1=1 141¢C

¢C 1D 19 1420

9 IF(EZLL) LGELEC) AACT=) 142¢
TFOSGIZCI L) EQeD. . AND.ABCT.GF,. 2) GT TC 30 1440

cC TC 29 14%¢C

2C TFEIFZL20-FZLL) /FZ(2)CTWl o F-2) GC TC 27 146

¢C To 29 1470

27 TFIRNISG.GE.(NACT42)) €C TG 28 1480
NISGF=NISGF+1 1490
NISGP=NISGP+2 15¢cC

GC TC 29 181C

2P FZI=(EZ(2)-FZ{1)}*0.1¢EZ(1) 1520
FI22=(EZ(2}-€2(1) %0 .14E11 152¢
SCIZCI=FIPOLALEZI L) vEZL,EZ02),SGT2ZCIL)SCTICI2 1) 1540
SCTZC2=FIPOLAU(EZ(1)+EZ2,EZ(2)y SCIZCI1V,SGIZCL 2} 125C

DL 26 1=2,NACY 15¢C
FZANACT- 144 )=EZINACT-1¢22) 157¢C

2¢ SCITCUNACT~I+4)=SGI2C{NACT~147} 1e8c
FZ{2)=€71 1590
E2{(3)=E12 1ecc
SGTIC(2) =5G112C1 1610
SCIZC{3=SGIIC2 1620
NACT=NAC T42 1e2¢

C WRITF(NA,104) (T,£Z01),SGITCIL) yI=1,MACT) 1640
C 104 FORMAT(2(® 1=',164°FI="yE12.5y °SGIIC="4E12,.5}) 1620
2G RFTURN 16€0
EAD 1670
ChAx&kSUBROUTINE SCATC.OATE OF LAST CHANGE 21.12.197€.{LINFS 3660 T0O 10
ChkhdB6460) 20
SUBROUTINE SCATCINX EGe XNUESNFEEF ,FI NE2TINTYPohEINC ,QUCTLENG, 30
*ELoSGIIC sEl s EP s FLoF2oFIsFe s NISGyNISGP,NISGI,NISCIP NEP NEPP NF NFP 4€

%, IAyNAB, IR} 50
CIPENSION EGINX ) EF(NFE): FIINFEDsWEINCINXsNX), QLOTCINX) s ENGINEZT) &c
FEZINISG) ¢ SGIZCINISG) oETINISGIN yEPINEP) +FLUNFoRNEFI o F2UNFoNEP D, 10
FEIINFoNEP) s FAINF,NEP}, NN{8} 80
COWMON NAM, ISTRUK,ISPA NA,LIZ,NANFE NEND, KL 5S¢
REAL*8 NAM, TYP,NN 100

IF (INTYP.EQ.1} WRITE{NMA,9000} 11¢
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9000 FORMAT(///° PROGRAMM ZUR BERECHNUNG INELASTISCHER STREUMATRIZEN */ 120 5ICTED. "} 670

1f IM ENERGIEBEREICH KONTINUIERLICHER ANREGUNGSMIVFAUS DES RESTKERN 130 IF{KONT. EQ. 0} GO TO & 680
2%°/} 140 IF(NISGP .NE. O} GO TO 49 690
14=0 150 IF {NACT.EQ.0} GO TC 52 Y
NAB=0 1¢C 60 TO 51 710
EPS=0,01 170 €C 52 WRITE{NA,9003) NAMeTYP,; ENGLIGE }, ENGUIGE#1) 720
EPSS P=0.0001 180 C90C3 FORMATL® NO ENERGY-POINTS ON KEDAK FOR MATFRIAL *, AR, *TYPE ¢,48/ 730
AzCo 190 C 2% IN THE ENERGY-REGION BETWEFEN *3E12.5+°EV AND 94,E12.54°EV?) 740
NMAX=100000 200 52 CONTINUE 75¢C
KEM=NFE 21¢ GC TO &2 760

1f (NFE.EQ.1l} KEN=0 220 51 IF(NISGI.GE.NACT} GO 7O 33 710
CALL DOPW(BHSGIZC eNNUL)) 230 NISGIP=NACT-NISGI 780
CALL OOPWEBHSGIZ . ,NN{2}) 240 c TFINISGIM.GE.NACT} GO TO 35 . 790
CALL DOPW(BHSGI oNNE 3D} 250 [ WRITE(NA,LLT) NACT,NISGIM €00
CALL DOPWUSHSEDIC s NN(4) D 26C C 117 FORMAT(® NISGIH TOO SMALL NACT=%,16,°NISGIM=*,16} 810
CALL DOPWLBHSG2N sNNES)) 270 GC YO 49 820
CALL DOPW{BHSED2N LLIE-IR) 280 C 25 NISGI=NISGI¢NISGIP 230
CeLL DOPH{BHSG3N s NNLT)) 290 ’ C NISGIP=0 840
CALL DOPW(BHSED3IN o NN{8B)) 300 33 TFIEZ(1) cGT.ENGEIGE) o OREZINACT) LT ENGIIGF#1 1} 850
NUGRE=0 ’ 31¢ IWRITE(NA,9002) NAM, TYP,ENGIIGE) yENG{IGE+1),EZ(1},EZINACT) 860

IF (EGUL)-1.E~-3} 40,40,25 320 CC 17 I=1,NACT 870

%0 NEsNX 330 - 17 EIt1I}=EZ(1)} 8E0
DC 26 I=1eNX 24C Cre#s%E7({1%...EZ{NACT} 2 ENERGY POINTS OF SGIIC 890

26 ENGINX)I=EGINX) 350 Cr**¥**EF{l)oes EFINFE} : ENERGY POINTS OF THE SPECTRUM 900
GG TO 41 360 CHxx24C1(1)eae EF(KMAX) 3 SUM OF EZ AND EF AMD ENERGY CRCUP LIMITS 910
Chedtds 3 ADDING THERMAL GROUP TO INSCATTERING GROUPS 270 GC TC 9 920
25 DC 28 I=1,NX 380 C 1 IFCINISGHNISGPI.LE.NISGK )} GO TC 2 930
28 ERGUNE2T—~I+L)=EG{NX-I¢L} 390 [ WRITE(NA,100) NISGHM . 940
NE=NE2T 400 C 100 FCRMAT(® BZ4ADTMENSION NISGMAX TOO SMALL®) 95C
ENMGEL)=1.E-3 51C C GO YO 49 360

41 DO 29 IG=1,NX 420 c 2 NISG=NISG+NISGP 97¢C
0C 29 IH=1,NX 430 C NISGP=0 $80

29 WEINCUIG.IH)=0. 440 C KONT=1 95¢
TG 1=NE27-NANF 450 c GC YO 3 icec
1G2=NE2T~-NEND 460 6 IF(ITYP.EQ.1} GO TO 7 1010

0O 42 IGE=1Gl,IG2 470 WRITE(NA,9001} NN(ITYP} 1020
IFCINTYP . EQ.L} GO TO S 480 9001 FORMAT(® NO INFORMATION FOR TYPE®,A8,°0ON TRE NUCLEAR LIBRARY®} 1030
ITvpP=22I NTYP+ ] 490 GC TO 49 1040

GO 70 8 500 9 IF{KEN.NE.O} GO 7O 14 1csc

5 1TYP=l 51C KM¥AX=NACT 1060
GC 1O 8 520 EI{L)=AMAXL{ENG{IGE},ET(L}} 1070

T ITVYP=ITYP+l 53¢C EI{NACT)=AMINL(ENG{IGE+L},ET(NACT}) 1g80
8 KONT=1 540 GC 70 12 1090
TYP=NNIITYP}) 550 14 CALL ENORGUENG(IGE) yENCG{IGE+L) yET1,EFy NACT yKMAX ¢ NFE,NISGI, tice

3 REU =ENG(IGE} S€C ANISGIP) 1110
REC=ENG{ IGE#+1) 570 C WRITE(NA,10T)} NISGI.NISGIP 1120
CALL RENUDA (TYP,KONY,SGIZC,FZ,RFULREQD, =80 C ICT FORKMATI® NISGI=%,416,*NISGIP=*,16} 1130
BNACToNISG,NISGP} 590 IF{NISGIP.NE-O} GO TO 49 1140

c WRITE(NA;119) NISGs NISGP,KONT 600 GC 10 36 1150
C 119 FCRMAT(® NISG=,16, " NISGP=? 16, KONT=%,161) €1¢C C 34 IF{(NISGI#NISGIP).LE.NISGIM) GO YO 37 1160
9002 FORMAT({/® %%*W{ARNING 5,00 : THE CROSS-SECTION-VALUES,GIVEN FOR THE 620 C WRITE{NA,118) NISGI,NISGIPNISGIM 1170
1 MATERIAL ", AB+%,TYPE ®*, A8/ ' *x#%x00 NOT COVER TIE ENERGY-GROUP BETW 630 C 118 FORMAT{®%x%xNISGIM YOO SMALL NISGI=",16,"NISGIP=,16,"NISGIM=f 16} 118
ZEEN *;ELl4.,65°EV AND ®,F14.6,°EV, THE LOWEST AND HIGHEST VALUES /¢ 640 C GC TQ 49 11s¢
3%%%GIVEN ON KEDAK FOR THIS GROUP ARE *3E144.64°EY AND " ELl4.6y 650 C 37 MSGI=NISGI+NISGIP 12¢o
4°EN. /" %%BTHE INTEGRATION IN THIS ENERGY~-GROUP THEREFORE IS RESTR 660 C NISGIP=0 1210

- 78 9 -



c

GG TO 14
36 WRITE(NA,; 108} (EIIKS)KS=1,KMAX)

C 108 FORMATI(® ®,F12.5}

CosassCALCULATION OF SIGMA®WEIGHTING FUNCTION. {SUM)

C

36 CONTINUE
12 KONT=1
CALL REPROBEINTYP KONT (EP,FLeF2, F3,F4,NEPsNEPP {NF, NEP )
IF (KONT.EQ.0} GO TO 15
UsFail,l}
60 TO 11
15 IF {INTYP.EQ.1} TYP=NN{4&)
IF (INTYP,EG.2) TYP=NN(6)
IF (INTYP.EQ.2} TYPSNN(8)
U=F&(l,2) ,
IFIALEQ.Fall L) GO TO E1
AsF4Qls1)
WRITE(NALOG) TYP,NAM NNI2ZRINTYP &L 34U, Ay XNUE
109 FORMAT(/® NO INFORMATION ON THE NUCLEAR DATA LIERARY FOR TYPE *,A8
1,°0F WATERIAL® yABs° AN EVAPORATICON MODEL WITH?/' THETA=SQRT{E /(NUE
2%4)) IS USED.FOR THE NORMALIZATICN THE THRESHOLL OF ¢, AB,° 1S
FTAKEN INTO ACCOUNT. /% UstgE12.5, EVeA=T5E12,5, "NUE=? ,E12.5/)
11 IF CEZEL}.LT.Ub GO TO 65
IF(NEPP.EQ. 0. AND.NFP.EQ.0) GO TO 5¢
6C TO 49
(av=0)
50 SUR=0,
KFAXI=KMAX~1
NM=0
IFIKEN.GT.0)GOTO 30
EF1=C.
EFKENs 1. E+20
610 31
30 EFIsEF(1)
EFKEN=EF (KEN)
31 CONTINUE
EMIN=AMAXI{EZ{ 1) ,ENGIIGE} (EF 1)
ERAX=AMINLUEZINACT) ENGIEGE+1 ) EFKENY
EMINW=AMAXL(ENGU EGE ) (EF 1)
E¥AXW=AMTNL { ENG(IGE+1 ), EFKEN)
DO 16 IE=L,KMAXL
1F (EI(IE¢1).LE.EMIN) GO TO 18
IFCEI(IE}.GE. ERAX) GO TO 18
CALL SIMPSI{NUGRE,UsAsXNUEETLTED (ET LTE+1) ,EPS AFAX,RESINT (NEZ,
1SGIZC o EF o FI yENG  NACT s NFEs NE s N EPy FLle F2, F3,F& , NEPNF,KONT,ERR , INTG
21
6C TO 19
18 RESINT=0.
19 CONT INUE
WRITEINA,9010) IE,EI(IE}ET{IE#L }oRESINT, SUM

CO0L0 FORMAT(' IE=%cI6s EI(IE}=? E12.5, EI(IE+L}=*,FE12.5/

c

C

1¢ RESINT=®,E]12.5,°SUM=¢,£12,.5}
16 SUM=SUM+RESINT
WRITE(NA,LL1} SUM

C 111 FORMATE® SUM=®,E12.5)

Np=2

122¢
1230
1240
1250
1260
1270
1280
1296
1300
1310
1320
1330
1340
1350
1360
137¢
1380
1390
14C0
1410
142¢C
1430
144¢
1450
1460
1470
1480
1490
1500
1510
152¢
1530
1540
1550
1560
157¢C
1580
1590
1600
1610
162¢C
1630
1640
1650
1660
1670
1680
165C
1700
1710
1720
1730
1740
1750

CraakeCALCULATION OF THE INTECRAL OF THE WEIGHTING SPECTRUM OVER THE OUT 1760

Cre4%2 SCATTERING GROUP [GE. {SUMM) (NM=2)
SUPH=0.
IF{KEN.EQ.0} GO 7O 60
00 46 [E=1,KMAX]
IF(EI(IE+1 ). LE.EMINW) GO TO 47
IFIEIT{IE) - GE LEMAXK) GO TO &7
C WRITE(NA,126) EI(IE}, EI{IE+] ), NM
€ 126 FORMAT(® ENTER SIMPSI E(IE)=",E1l2.5,E{IE+1)=",EL12.5y "NM=",]6)
CALL SIMPSI{NUGRE,UsA) XNUE,ET{IEJoEI(IE41) JEPS AMANHINT ¢N,EZ,
1SGIZCEF oF I s ENG RACT (NFENE KMo EP o FL F2:F3,F4, REP,NE, KONTLERR,
2INTGY

C WRITE(NALZT) EICIED ) EICIESL)o NMWINT
C 127 FORMAT(® AFTER SIMPSI EI(IE}="oE12.5, EIQIE+1 1= F12,5, NM=;]6,
C 1*WINT="3 E12.5)
6C TC 48

C &7 WRITE(NA,128])
C 128 FORMATI® &7 4T &7 4T 4T 4T 47 &7 47°%)

47 WINT=0.

48 SUMW=SUMYeWINT
C WRITE(NA,124) SUMW
€ 124 FORMATI® 48838485UMH=*,E12.5,"884443°%)
C WRITE{NA,9020) IE,EICIE}.EIC(IESL }, WINT,SUMH
C9020 FORMAT{® JE=®,16, EI{IE}=?,EL2.5,%EI(IEe1}=?,E02.5/
C 19 WINT=® 3 EL2.5,°SUMH=®*3E12.51

46 CONTINUE
‘60 YO 61
60 CALL SIMPSI(NUGREUsAsXNUE, EMINN EMAXH EPSSP,NMAX, WINT yNsEZ,
1SGIZCoEF yFIyENG o NACToNFE NE ¢NMyEPyFL,F24F3 yF& yNEP o NFy KONT o ERR,
2IKTGY
[» WRITE (NA,9004) EMINW,EMAXW,WINT
€9004 FORMAT(® EMINW=® yEL2.5¢ "EMA XM= E12: 5, " WINT=? ,E12.5)
SUMH=SUMW+WI NT
61 SUMQQ=SUM/SUMW
WIGE=NE~IGE
Ch#%24SUFQQ = WEIGHTED GROUP CROSS-SECTION.
SUMQ=SUM
[ WRITE(NA,125) SUMQ
C 125 FORMATI® R84888SUMQ=®,E12.5,°484584%)
IFCINTYP EQ.2.0R. INTYP . EQ.23} WRITE(NA,115) SUMQEC,NIGE U, KONT

115 FORMAT(//% ®*WEIGHTED GROUP CROSS~-SECTION = *,€12.6," FOR QUTSCATY

. TERING —~ GROUP ®¢f6s° U = *4EL2.6,°KANT = 7,16)
QUOTCUIGE}=SUNKQ
NH=}

CHee23 CALCULATION OF VHE INTEGRAL OF SIGMA®SPECTRUMR TRANSFER~PRCBABILITY

Che¥4kQVER THE OUTSCATTERING GROUP IGE. (PROSUM) (NM=1}
PRSUM=0.
hIE=NE~IGE
DO 22 NUGRLI=NIE,NX
INTG=0
INTIGL=0
PROSUM=0Q,
NUGRE=NE-NUGR1
DO 20 IE=1l,KMAXL
IF (EI(IE+1}.LE-EMIN} GO TO 21
IF (EI(IE}.GE.ERAX} GO 7O 21

1770
1780
1790
1800
1eio
1820
1830
1840
1850
186C
1870
18680
1890
L300
isic
1920
193¢
1940
1850
1560
1970
198¢
1950
2044
2010
2020
203¢C
2040
2050
2060
2070
208c
2090
2100
2110
2120
2130
2140
2150
216C
2170
2180
2150
2200
2210
2220
2230
2240
2250
22€6C
2270
2280
2290
2300
2310
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533K s)

CALL STMPSI{NUGRE Us Ay XNUEy EITIE o ET(IE® L) gEP SoRMAXPRINT gN4EZy
LSGIZCoEF oFIsENGyNACTyNFE NE JNMgEPs FLoF2oF39FA, REPy NFy KONT, ERR o
2INTGL)

WRITEINA,116) INTG

116 FORMAT(® Skt kkuRTERRBEREINTC= g [ G ' o RbHREF bR GESTR%KT |

IF (INTGLI.EQa1} INTG=1

IFENGE. NMAX, ANDERR.GTLEPS) INTG=1
WRITE(NA,112) TESEIC(IE)oEI(TE+L} yNUGREPRINT

112 FORMAT(® IE=° 06, "EI{IEN=®4CL2.5,ETCIE®LD="9yEL12:5 *NUGRE=%,T 6+
1ePRINT=%,E12.5)

WRITEINALLZ) IE/EIGIEVoETICTE®L) NUGRE(PRINT

112 FORMATI® TE=® 0o "ETCIEI="eE12.5, EI(IE¢LI="oF12.5, "NUGRE=%,16,
LPPRINT=*ELZ2.5)
GC 10 23

21 PRINT=0.

WRITE(NA,LI5) EI(IEI,EI{IE+1)

115 FORMAT(® NO COWNTRIBUTION TO THE INTEGRAL IN INTERVAL EIC(IEj=*,
1E12.5 ERI(IE+1)=%C12,5)
23 PRCSUM=PROSUMEPRINT
WRITEINA113) PROSUM
113 FCRMAT({® PROSUM=®,EL12.5}
2C CONTINUE
IF(INTG.EQel) WRITEINA, 114) NIE,NUGRL,PROSUM

114 FCRMAT(® *%xQUTSCATTERING GROUP = ®,I6,% INSCATTERING GROUP = °,1

16/° TOTAL CONTRIBUTION OF SIGMA®SPECTRUMRTRANSFER-PROBABILITY =

21PEL4o6/ )
NUGRI=NUGRI-NIE#]
IF (SUM.EQ.0.} GO TO 55
REINCEIGE.NUGRI}=PRCSUM/SUN
22 PRSUM=PRSUMEWEINC(IGE ,NUGRI]
WRITE(NA(L16) PRSUM
FORMAT{® $etdbd kP ASUF =S JE12, G, "SR Ak kkins? )
REI=NE~-1
IF(PRSUM%0.9995LEcloeo AND.PRSUMK] .C005.,GF.1.) £C TO 53
CO 54 INU=1,NE1
54 WEINCUIGE, INUI=WEINC(IGE, INUI/PRSUM
WRITE(NA s114) (IGR,WEINCUIGE,IGR), IGR=14NEL}
FCRMAT {(2(° IGR=%,16, *WEINCUIGE,IGRI=?,E12.5}1}
GC TO 53
58 NELI=NE-1
DC 56 INU=1.NEL
56 WEINC{IGEy INU}=0.
GC TO 42
53 IF{IA.EQ.0) IA=IGE
NAB= IGE
42 CCATINUE
WRITE{NA, 130} TA,NAB
FLRMAT {° IA=%, 16, *NAB=%, 16}
GO YO 4%
45 RETURN
65 HMRITE(NA.L131} EZ(1},U
131 FORMAT(//® THE LOWEST ENERGY OF SGIZC
112e5¢°
2N {GIVEN IN SEDIC {(SED2h,SED3N} OR SGI RESPECTIVELY) U=%,F12.5,7
3v.t/ ¢ kb CHECK NUCLEAR DATA%%®&%k%t)
1R=}
RETURN
EMD

114

130

{SG2NySG3M} ON KEDAK

E=t, E
EV LIES BELOW THE THRESHOLD®/® OF THE CORRESPONNDING REACTIO

E

2320
2330
2340
2350
2360
23706
2380
2390
240C
2410
2420
2430
2440
245C
2460
2470
2480
2490
28C¢C
2510
252¢C
2830
2540
255¢C
2560
2817¢C
2580
2590
260C
2610
2620
2620
2640
268¢C
2660
2670
2680
2690
2700
271¢C
2120
2730
2740
2750
2760
217¢
2780
2790
2800
2810
2g2¢
2830
2840
2880
2860
2870
2880
2890

[l

s ¥eNeNoNeNolaNo oo e Rale NeNe!

Crakn

CHasn

Cadis

C S

C 3

SUBROUTINF REPROBIINTYP KONTEP ,FLoF2,F3,F&oNEF (AEPP,AFsNFFI
COVPON NAM, [ STRUK, ISPANALIZ,MAMNF, NERD, KL

DIMENSION EPINEP) ;FLINF NEP) sF2UNFMNEP) yFIINF, REF) ,FEINFNEPY,
LANSW {4 ) g NAME (3 ) NNAM{3)

1ARSH{4) o NAME(B) s RAAK(G)

CCMMCON/APDINT/ZINEP, INF

REAL®B NAM NAME ,TYP

REAL*8 NAM NAME: TYP,BEST

KEMRNZ=0, IN THE CASE,THE REQUIRED DATA SET WAS NCT FOUND,=1 OTHERNW!
NNAM{ 1} =NUMBER OF NAMES OF THE REQUIREDN TATASET.

(HAS TO BE SPECIFIED BY THE CALL ING PROUGRAMM)

KRAM{2)=NUMBER CF ARGUMENTS FCF A& SINCLE CRTA ITEM

NRAMI3}=NUMBER OF FUNCTIONAL VALUES FOR A& SINGLF DATA [TENM,
(ARAAM{2) ANND KNAM(3 ] ARE FILLED BY LLFLOC.

NAM{ 1)=NAME OF THE TSOTCPF IN ALPHAMFRICAL FQORp

ABP(23=NAME OF THE CATA TYPF IN ALPHAMFR ICAL FORM

NAM(3) =F LOATING PCINT VALUE CF TFE FURYKFER NAME

NEMEL)o (2}, 03} HAVE 7O BE FILLED BY THE CALLING FRCUGRAPN.
ANSWIFLOATING POINT ARRAY (WHICH IS FILLED BY LLFLOC WITH THE
FIRSY DATA TTEM,BELCNGING TO THE NAMES,SUPPLIED IN NAW{TI}}.
ARSH(LI=K, ANSW {2 }=P, ANSH{3}=THET £, FOR K=1,2

=AsFOR =3 ,=ECe FCR K=4

ANSW{4}=U FOR K=1,2,B FCR K=3,0 FOR K=4
ARAT=MATERIALNAME ; TYP=TYPNAME # XS b D A kRN bR SR ATk p A e h AR FH ey ok
ENCPT=1:£S5 FOLGT ACCH EINE FIAGABER ARkt kA dd 4Rt hbAh IR d ok makad

#NCPT=0:0IESE EINGABE IST DIE LETZTE®&ddokskobomdokok g kokokdor fodor fof oo obok 6 3
KCATG=1

CALL DOPW{BHBEST BESTH

TFUINTYP EQ.13 CALL DOPW{BHSEDIC ¢ TYP)

IFCINTYP.EQe2} CALL DCPw{BHSEDZN yTYF)

IFUINTYP.EQ.3) CALL DOPR{ BHSED3M v TYPY

NEPF=0

NFF=C

NNAMI1)=3

NNAMU L) =4

NAME (1)=NAM
NAME[2}=BEST
NAME{ 2)=TYP
RARE(3)=TYP
NAPF (31 =0,
NAME(G)=0,
11=0

I=1

WRITEINA 9) NAMW,TYP
FCRMATL///,° ISOTOPENAME=' ,49,°
CALL LDFLNC(KENNZ NNAM NAME s ANSW )
CALL NDFLOCUKEARNZ o NMAN,RAME ADAT ,NLO)
IF {KENNZ.EQ.1} GO TO 2

SL¥=0,

CALL LDFLOCUKENNZ JNNAM NAME , ANSH]
CALL NDFLOC{KENNZ ,NNAM:NAME, NDAT NCO}
IFEKENNZ.EQ.OQ} GT TC 3

GO TO 500

¢ T 2
WRITE(NA  ,6)

CATA YYPE=® ,AT//}

AAM,TYP

10
20
30
4C
5C
60
10
80
SC
100
110
12¢
130
14cC
150
16C
17¢
180
19¢C
200
21¢
2240
230
240
25¢C
260
2170
280
290
2CC
310
32¢
3230
340
25¢C
360
270
380
350
4CC
410
42¢C
430
44C
45¢C
460
47C
480
46¢C
500
510
bras
530
£4¢
550
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[ Na

O

s XaEeXn iR

6

2

2

23
7
12

4

ic1

24

25
26

i1

FCRMAT (* FOR THE ISOTOPE®, A9, ¢ THE DATA TYPE® A7, IS AOT
TAVATLABLE ON THE KEDAK-LIBRARY®.///})
KCAT=0

GO 7O 11

Ti=11+}

IF(ITI.LF-NEP) GC TO 23

NEPF=NEPF+1

1i=1

EPCITI=SNGLI{NAME( 3} )
EF{IT)=SNGLINAME(4)})

WRITEINA 7} EP(IL),I1

FCRMAT (/9" EP=Ff,E1608,°1I=%,16}
WRITE(NA +131)

FORMAT(/,° K F
tuse/s *)

ARSW{L)=NAME (5}

ANSW {2 }=NAHME(6 )

ARSH(3 I=NAME(T}

ANSW [ 4 )=NAME( 8)

FLEI,ITh=ANSKH (L)}

FI(I,T1=ANSHIL!

F2{l, T1)=ANSW(2]}

F30T,11)=ANSWR(3}

Fat 1, 11 )=ANSKHI 4)

TF(FLET, TI)aNEo1.0) WRITE(NA,10L) EP(TI)4FLILT,31)

THETAZA/EC/

FORMAT(® *%x5HARNING 5,01 : FCR PRIFARY NEUTRON EAERGY EP=9,FEl4.8,°

1EY » K IS EQAL TO ®*,E1C.41

SLF=SUMe ANSH{2)

CALL LOFNXTIKENNZ NNAM NAME ;ANSHW)

CALL NDFNXT{KEMNZ NNAM NAME, hDAT ,NCO}

IF {KENNZ.EQ.1) GO TC 24

GCL TC 28

J=Ie¢l

IFLI.LE.NF) GO TO &

ARFF=NFF+1

I=1

CC 70 &

IFE(ABS(SUM) ~1o) eGTolaE~4) WRITE(NA 12} SUM
FCRMAT (* WARNUNG: SUMME ALLER P=¢; G16.8)
WRITE(NA 580 (FLUJoTL)oF20JoTT)oF30de T )oFa(dsiTdod=l,l}
FORMAT(4EL16.8])

i=1

IF{SKGLINAME(3}).GTL.EPIIE}} €C TC S
EFISNGLINAME(4)).GT.EP(II})} GO TC &
KCAT=1

IF {NEPF.NE.Q) GT TC 2%

INEP=T]

GC TC 26

NEPP={ {(NEPF~1 }#NEP)+I1

IFINFF.NELQ} GO TC 27

INF=1

GO 70 11

REF=(INFF-1)4NF} &I

CCATINUE

IF (KONT.EQ.0) GO TO i4

560
570
-1
590
&QC
E1C
620
€3¢
640
€5C
6€C
670
€8C
690
ice
710
720
12¢
740
750
760
770
78C
790
1
810
820
€2¢
R4 0
[0}
860
€70
€8¢
890
90C
910
5240
93¢
940
5§50
960
510
Sec
990
1cog
1010
1¢2¢
1cac
1040
1asa
1Ceg
1070
108¢
105¢
1100

GC 70 15
14 IFUINTYP.EQ.1) CALL DOPw{BHSGI

TFUINTYP.EQ.2 ) CALL COPW{BHSG2N

IFUINTYP ,EQ.3) CALL DOPW(BHSG3N
C NhBMEL =2

ArAM{L1}=3

NAME(1)=NAM
Cc NAME(2)=TYP

NAME(3)=TYP

U=0.

c CALL (DFLOC{KENNZyNANAM,NAME ANSW)

CALL NOFLOCIKENNZ,NNAW NAME (NDAT (NCO}

IF {KENNZ.EQ.0) GO TC 3

ANSHULI=NAME{ 4}

ANSWIZ )=NAME(5])

C 22 IF{ANSW(2}.GT-0.) GO TO 16
IF{ANSH{2}.GT.0.) GO TO 16
L=ANSHIL }
€0 70 20

16 [FlU.NE. 0.} GC TC 17
WRITE(NA 100) ANSWE 1) ANSHI2)

y TYP)
s TYP)
s TYP)

n
~y

[aXal

Falle2)=ANSWI1)
¢C TO 18

17 F4ll,2)=u
€O TO 18

C 70 CALL LDFNXT (KENNZ,NNBM; NAME; ANSH )

20 CALL NDFNXTIKENNZ,NRAM AAKWE ADAT (ANCCY
IF {KENNZ.EQ.0} GO TO 21
GC 7C 22

21 Fall,2)=U

18 CALL DOPW{BHISOT1 s TYP)
C MNAREL2}=TYP
NAME(3)=TYP
C CALL LOFLOC{KFNNZ NNAM,NAME , ANSW )

CALL NDFLOC{KENNZ NNAM,NAMF yNDAT 4NCO}
IFIKENNZ.EQ.0) GC TC 3
ANSH{LI=NAME{ 4}
ARSH (2)=NAME(S)
Fally, 11=ANSH{L)
U=F&4 (1,21}
A=F4 (141 )
C MRITE{NA, 19} U,A
C 19 FCRMAT{® AT THE END OF REPRNB U=, E12.5 "A=",E]¢45)
1€ RETURN
EnT

SUBROUTINE ENORGUEUs EQs ETs EFoNACT KMAXKENNISGINISGIP}
Caapr# SUBROUTINE ESTABLISHES ENERGY-FIELC,CCASISTING CF THE ENERCY

Cr#%8#3FCINTS OF SGIZC (SGI} AND THE ENERGY PCINTS OF IHE WEIGHTING SPECTY

CruesaRLMFOR THE ENERGY REGICN CF THE ENERGY-CROUP CALCULATED.
COMMON NAM, ISTRUK I SPARALTZ,NAKF NENC KL

100 FCRMAT (' FIRST VALUES OF £,S60 ON KEDAKIE=",E12.5,9SGI%*,E12:5)

111¢
1120
113¢
1140
11840
1160
1170
1180
1190
12C0
121¢
1220
1230
1240
128C
12&¢
1270
1280
1290
12c¢¢C
1310
1320
1323¢
1340
135¢
1360
13170
1380
1390
14C¢
1410
1420
1430
1440
1645¢C
1460
1470
1480
1450
1500
1510
1520
1530
1940
1550
1560

ig
20
30
4C
50
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REBL*8 NAM

DIMENSION ET(NISGI) EF{KEN}

NISGIF=0

EPS=0.0

EI=AMAXIIEF( 1),EU)

E2=AFINL (EF{KEK),EOQ)

CALL CUTSIELyE2,EF ¢ KEN KA KEKMAXL)
CHeshsK A EF{KA}=POINT OF SPECTRUM EF WITH LOWEST ENFRCGY,THAT BELONGS TO
Cex%%ATHE DESIRED REGION. EF{KE}sPCINT CF EF WITH FICHEST ENERGY,WHICH
Cras3BELONGS TO THE DESIRED REGION.KMAXI=NUMBER OF ERERGY PCIATS EF IN
Cekkk%THE REGION,
c WRITE{NA ;1001 KA KE ;KMAXL
C 100 FCRMAT{® AFTER CUT KA=®, 16, "KE=%p [Ce "KMAXLI=®, 1€}

NTSGIF=NACT+KMAXL+2

TF(NISCIF.LE.NISCI} GO TO 1

ARISGIP=NISGIF-NISGI

6o 7o 10

1 EI(NACT#1)=EL

EI(NACT+2)=E2

NACTZ=NACT #2

DO 2 J=1,KMAX]

2 ETINACT24JI=EF(KA+JI~1}

KMAX=NAC T+ KMAXL ¢2
C WRITE(NA, 102) (ISEIC(I)T=LoKMAX)
C 102 FCRMAT(2{® ®,16.E12.61}}

CALL ORDL{KMAXSEL:E2,ET yNISGI,EPS)

C WRITE(NA,10L) (KSyET(KSI,KS=1,KMAX)
C 101 FCRMAT{2(® KS=",16¢°El="4E1l2.5])}
10 RETURN
ENM

SLBROUTINE ORDI{KMAX ,EMINGF¥AX FELC,NTT,EFS])
CIMENS ION FELDINTT}

ORD1 ORDNET FFLD NACH WACHSENDEN WERTEN

e X3l

IF{KMAX. LT. 2} GOTO 10¢
0C 99 K=2,KMAX
M=K~1
IF{FELD{K).GE.FELD{ M)} GOTO $9
R=FELD(K)
1C M=p-1
IFIM.FQ.0} GOTO 20
IF{R.LT.FELD(¥)) GOTC 10
20 TA=M+l
TE=K~1
J=1E
£C 30 I=1IA,IE€
FELDUJ#L §=FELD{J)
20 Jg=J-1
FELD(IA}=R
5G9 CCANTINUE

&C

T0

ec

¢
100
11¢
120
130
14¢
150
160
i70
180
1s¢C
200
210
220
23¢C
240
250
260
210
28¢C
290
200
210
320
33C
340
35¢

10
20
20
40
50
60
70
80
90
1Q0¢C
11¢
120
13¢
140
150
160
170
18C
190
2C¢C
210

100 IF{KMAX.EQ.0) GOTO 200
GCTC 3co

200 EMIN=0
EvAX=0
GO TO 83C

300 KMAXX=KMAX
DC 500 K=2,KMAX

50z IFIK « GT.KMAXX]} GO TO 501
F=K-1
[FI{FELD(KI-FELDIM} } /FELDIK).LE.EPS) GC TC 600
€C TC 5730

6CC KFMAXX=KMAXX-1
KMAXS= MAXO{K KMAXX)
CC 700 KK=K,KMAXS

7CC FELD(KK}=FELD(KK+1)
CC 7O 502

€0C CONTINUE

S01 KWAX=KMAXX
EVIN=FELD(1)
EMAX=FELD( KMA X}

800 CONT INUE
RETURN
END

CHaxkx SLBROUTINE SIMPSILDATE CF LAST CHARGE 15.11.1976.(LINES 10212
CHe%%3TQC 10790}

SUBRCUTINE SIMPSTUNUGRE Uy AW X NJE, Ay By EPSyNMAX Y RESINT,N4EZ,SGIZC,
1EF o FIsENGyNACToNFE yREyNRyEP s FLyF24F3 yF4 o NEPNF o kCNT yERR, INTG)
CH#%3%% A Bz LIMITS OF INTEGRATION.NMAXX:MAXIMUM NUMBER CF INTEGRATICN POIN

CHrsxe TS, FINT: FUNCTIOMN , WHICH IS TG PE INTEGRATED.FESINT:RESULT
Cess420F INTEGRATION.FINT(X,5.3: X=CONRDINATE,OVER WHICH THE IRTEGRATIOM
Crxxk ]S CARRIED OUT,
COMMON NAM, ISTRUK, I SPA¢NA,LI7 ¢NANF gNFAD KL
REAL*8 NAM
DIMENSION EZ(NACT) s SGIZCUINACT) sFFIMFE} 4FI(AFEI yENGIMNED} s EFIREP ],
LFLINFoNEP ) F2INF,NEPJ o F3{NF,NEP) oF 4{NF ,NEP}
INIG=0
NINT=0
RMAX=NMAXX
TFIENGINUGRE+ 1} LF. 101 AND. 8. LE.U*1.,0005) AMAX=100
IF(ARS{(A-A)/B).LE.1.1E~-5}) GO TO 1(
IF(ABS((B-A)/B) . LE.5.F-5) GC TQ 5§

€C TO 6
5 AKAX=20
€ N=2

SUM=FINT {AsNUGREsUs Ay XNUE s FZy SGIZC,EF ¢F T sENG s AACT o NFE yNE sRN4FP
IF14F24F3 oF4 s NEP ¢ NF o KONT )44 . %

2FINTI{A+B %00 SyNUGRE yUgAW o XNUE yEZ 9 SGIZC oEF oFT 4ERGoNACT yNFE o NE g NNy
JEPyFLyF2 4 F3,F4y, NEP, NF, KONT }

4+FINT(B  NUGRE yUs AWy XNUE ¢EZ 5 SGT ZC EF o FI4ERC,NACT ¢RFE,NEsNNy
SEPyF1o F2:F34F4,NEP, NF, KONT)

H=SNGLID.5D0% (DBLE( R} -DBLE(A}} )

220
22¢C
240
28C
260
270
28GC
290
2C0
310
320
23C
340
35¢
360
370
28C
330
400
410
420
4240
440

10
20
ic
40
50
&0
70
eQ
90
100
110
120
12¢
140
150
1€0
170
180
190
260G
210
220
22¢
240
250
260
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SUMG=F INTE(A+H) yNUGRE; UsAWo XNUF JEZ sSGTZC oBF oF I 4EMG s KACT 4 RFENE NN,
1EPsFLl,F2yF3y F4o NEPy NF,KONT)
ERR=1.
RESINT=0 o
IF{SUM.EQ. 0. }GCTC &
1 CONT INUE
SLME=SUM
NZ=N
h=2%N
HZ=H
F=0o 5%H
IF(H/A LTS E-6.ANC.N.CT.I00} NIM =1
SUM2=2,%S5UM4
SLM4=0.
H¥=A~H
DC 2 M=1,.N2
FR=HMeH2Z2
2 SUB4G=FINTIHM NUGRE (U g Al X MIE,EZs SCIZC EFy FIo FNC,NACT, NFE (NE NNy
1EP yF 1oy F24F 3, F4,NEP,NF , KONT}
24+SUM4
SUN=~SUM2¢ 4, Xk SUM4G+ SUM
RESINT=H®SU4 /3,
ERR=ABS{1.-2.%SUFE/SUK)
IF{NGE . NMAX . OR.NINT.EG.11GOTO 3
IF(NoLTs4DR.ERRLGT EPSIGOTO 1

GCYO &
3 TF{ERRLLE.EPSIGOUTO 4
INUGRE=NE~NUGRE
InNTG=1
WRITEE{NA +L1O0COIN NMAXRESINT ;ERR AN A 4B IMIGRE ok
1000 FORMAT (/* #*%SIMPSI, N='316,° HNMAX=®,16,% RESIATI=®,1PEL&.6,° ERR=
¥ oFLl4e6/® NN=® 3164 A=®)E14e69"® E="yELlb.6s® INUCRE=®¢ [4y
3% H=%,El4.6)
4 RETURN
10 RESINT=FINT{A NUGRE yUyAK s XNUE,EZ ¢SGIZCEF,FIoERCyNACT, NFEs NE, NN,y
FEPyFlo F24 F3y F4oNEPyNF yKONT ) #FINTIB yNUGRE g UsAW s PALEWEZ y SGIZC yEF 4F Ty
ZERGyNACT 4 NFE o RE ANy EPy FLyF24F3,F4oNEP,NF,KONT )
RESINT=RESINT#{B~A}%0.5
€C 70 4
EAD

FURCTION SINPCL{EINT, EFELD, FELC, NFELLC)
Cee22sFUNCTION CALCULATES VALUE OF FELD AT ENERGY FIMT BY LIREAR INTERP
Cexxsx (LATION
CH2e®30LATION

CIMENS ION EFELDINFELD)y FELOUNFELD)

CCPMON NAMSISTRUK,ISPAsRNAGLIZ

REAL®8 Na#

0C 1 I=1,NFELC

[FEEFELDII)LLT.EINT} GO TO 1

IF(EFFLD(TI}.EQ.EINT) GO TO 2

TFLEFFLDO(TIJ.GT.EINT} GC TO 4

290
300
210
320
32¢
340
ER1Y
360
370
280
390
4Co
410
420
430
440
450
4€C
470
4€C
490
500
EIC
520
530

540
550
560
€70
5€C
590
€0¢C
610
620
630
640
&65¢
660
€7¢
680

i1c
20
320
40
50
(31
10
eg
S0
160
13C

4 TF{I.EQ.1) GO Y0 5
11=1
G0 T0 6
2 1=t
6L 70 3
I CCATINUE
TFUABS(EFELDINFELDYI-EINT }/ AMAXL{EFELCINFELL), EINT) L To1.E~€)
ic0 T 8
WEITE(NA,101) EFELDINFELD}, EINT
101 FCRMAT(® INTERPOLATICN RCT PCSSTRLE,CREATEST VALUE OF FIELT EFFLD
1 1S9 F14.T, PEINT=  ",E14.7)
SINPOL =0,
cc TO 99
3 SINPCL=FELD(I1)
6L TN 99
S IF (ABS(EFELD{L}~EINT I/ AMAX L{EFELCILI, EINT}.LT.1.F~€)GO TO 10
WRITEINA,100) EFELD (LI EINT
100 FCRMAT{' INTERPOLATION NOT POSSTBLE.SMALLEST VALLE OF FIELD EFELD=
1= "yFlae T, EINT= ¥ El4.7)
SINPOL=Q.
GC TC 99
€ SINPOL=FIPNLA(EFELDIIL1=1),EINT EFELDCILY 4FELT (T1=21,FELC{IL}}
€ 99 WRITE{NA,102) EINT,SINPCL
Gr TC 99
10 SINPOL=FELD{1)
GC TO 99
8 'S INPOL=FELDINFELD)
€ 99 WRITE(NA,102} EINT,SINPOL
€ 1C2 FORMAT(' END OF SINPOL EINT=%,E14. 6, *SINPCL=" ; £14.6)
99 RETURN
£AD

FUMCTION FINT(E; NUGREsU ¢ AW s XNUE EZsSCIZC EFpFIENGsNACT,NFESNF NN,
LEP s FLyF2,F3,F4 NEPNFKCNT}
CIMENSTON EZ(NACT)oSCIZCINACTIEF{NFE} ;FI(NFEI;ERGINE) EF(REP},
LFIUNF ¢ NEP) yF2UNF ¢NFEP) ¢ F3INF,NEPE ¢ F4INF,NEP)
IF {NFE.GT.1) GO 10O 1
Ga 10 2
1 W=SINPOLIE(EF,FIyNFE)
GC TC 2
2 W=PHILE]}
3 TFINNGEQ.2Y GC TC 7
FEINT=SINPOLIE ¢E7 ,SGIZC NACTI*K
IF (NN.EC.1} GG TO 4
GC 7€ 5
4 FINT=FFINT*PROB{EJNUGRE yUyAW 4XNUE ;ENGohF oFFyF 1 ,F2,F3,Fa,
LNEP o ANF,KCONT)

C WRITE{ 64 100) FINT,E,RUGRE
C 100 FCRMAT(® *%%FINT=%3 E12 .5y E= 3 FL2.5¢ "NUGRE=®sT£}
GO 10 6
5 FINT=FFINT
GC TQ 6

120
12¢
140
15¢
1€C
170
18C
190
200
210
220
230
240
25C
260
27¢
280
250
20¢
310
az¢
330
340
350
360
270
380
15¢
400
410
42(

10
20
30
4C
50
&0
10
ec
90
ico
110
120
13¢
140
[ 334
160
170
180
190
2c¢C
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7 FINT=W
€ RETURN
ENE

Cxe42tFUNCTION PROB.DATE CF LAST CHANGE 15.11.76.{LIRES 23970
CHe3247( 24560 )

FINTION PROBIEsNUGR U Ay XNUEJENCoNEZEPoFLF2,F3,F4,

INEPy NFyKONT )
Chexnt SLBERCUTINE CALCULATES PRCBAEBILITY FOR INELASTIC SCATTERING FROM
CHe4#2ENERGY £ TO GROUP NUGR, AN EVAPORATICM MCDEL IS USFC. U IS THE
CHer8dTHRESHCLD OF THE INELASYIC SCATTERING PROCESS.
CHr#akNUGR=GRMNIUP NUMBER ,FNG{NUGR}=LCWER ENERGY LIMIT {F GROUP,
CH*adAENCINUGR +1)=UPPER ENERGY LIMIT OF GROUP.

REAL®8 ELDEUREXEMEINSSUTL,SUZ,END,WL, EXEL, FXUD,

1 NAM, EMAX, W, SHK

CIRENSTON ENGUINED, EPINEP), FLINFyNEP) s F2{NF,NEP },F{NF {NEP),

IF4(NF ¢yNEP)

CCMMON NAM, ISTRUK, ISPASNA,LIZ

c XAUE IS THE ADJUSTABLE PARAMETER FCR THE CALCULETION CF THE
C NUCLEAR TEMPFRATURE AND IS AN INPUT QUANTITY,
ETHER=E~U

TFOETHR.LE.ENGINLGR)} GC 7O 1
ELP=AMINL{ENGINUGR},ETHR}
ELP=AMINL(ENG (NUGR#1} ,ETHR])
IF(KONT. EQ.1) GO TO 3
Xh=XNUEX A
THE=THETA(E , XN}
GC TN 2

3 THE=TEMP (E+EP+F3 (NEP,AF}%0.000001
IF{THE.EQ. 0.} GO TO 1
GC TO 2

1 PROB=Q,
GC Y0 99

2 THEZ2=THE *%2
EL=FLP/THE*0.C00001
EL=EUP/THE%*D.000001
EM=EU-EL
ELC=CBLF{EL)
ELD=DBLE (EU)
EMD=0BLF{EM}
EIANS=NBLE(1.0)
IF{EM-0. 01} 60C,6C0,60C1L

C IF (E{H)/THETA-E(H*1}/THETA) LESS OR EQUAL 0. Cl {STATEKERT
C NUPBER 600} ,EXD IS USED TO CALCULATE THE TRANSITION PROAABILITIES,
C OTHERWISEUSTATEMENT NUMBER 601} THE NCLALF PRECISICA EXPLRENT IAL
C FUNCTION IS SUFFICIENT.
ECC WE=-ELD*FXN{-EMD)-FEMN*EXDI{-EWDI-EXC{-E¥DI-EMD
c EXEL=DEXP{-ELD}
C wD=EXEL* WO
GO TO 602

6C1 EXEM=DEXP(-FMD]}
SUI=EINS +ELD

210
220
220

1c
2¢
2¢
40
£C
60
G
80
90
1cC
110
12¢
120
140
18C
160G
17C
i8¢
1s¢C
éCcce
210
220
220
24G
Z5¢C
260
270
280
290
20¢
310
320
220
340
35C
360
170
380
390
40C
410
420
4320
440
450
460
470
480

SL2=FINS+EUD
SU2=SU2%EXEM
wC=SUL-SU2

€Cz EXEL=DEXP{-ELD}
WL=EXEL*KD
L} =uD*DBLF (THE2)

CesrasidN:PROBABILITY FOR INELASTIC SCATVERING FRCM ENERGY €& INVEGRATED
CH®¥#3CVER ALL POSSIBLE FINAL ENERGIES.
Cxxxxk NCRVMALTZATION CF PROBABILITIES TOC 1.

CHrakx& FUNCTION CALCULATES NUCLEAR TEMPERATURE OF RES ICUAL NUCLEUS IN MEV

ae

ARC={E-U)/THE*C.C00CO1
WN=THE2#{1.~EXP{~-ARG)}*{1.+ARC}]
PRCB=SNGL{W) /hN

S9 RETURN
EAC

CCUBLE PRECISICON FUNCTION EXT(X}
EXD CALCULATES THE SERIES EXF{X)-1.
REAL*8 X, XNy ONFAK,XN1
N=1

1 XA=)X*%N/ONFAK(N)
IF(NABS{XN} . LE.1.ND=-50) CO TO 2
h=h+1
.GC TC 1

2 IF(N.EQ.1} GO YO 4
Nl=N-1
EXD =XN
€0 3 K=1,N1
XAL=XN.NFLOAT{N-K+L }/X
EXD = EXD  +XN1

3 Xh=XN1

6C 10 5

EXC=XN

RETURN

END

N od

FUNCTION THETALE, XN}

THETA=SQRT{E /XN)*0., CO1
RETURN
END

DOUBLE PRECISICN FURNCTICN DMFAK(AMN)

CNFAK CALCULATES NE{N-1}%(N-21%s,000ce®{N=-{N-13} FOR THE
SERIES NEVELCPED IN EXC.

REAL *#8 N

N=CFLOAT (NN}

49¢
500
510
520
520
£4C
55¢
560
€70
580
56¢C
6CC
610
€620

1¢
44
30
40
£0
&G
T0
80
90
1cc
1ic
120
120
140
150
1£¢
170
180
190

10
2t

40
50

10
20
ELS
&0
ELy
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(s Re)

C
C
c

c

(e NaNal

DNFAK=N
1 TF(N.LEo(1.D041.0-5)IRETURN
A=h=1, 00
DAFAK=DNFAK®N
GC 10 1
ENC

FLACTTION TEMPIEFS,EPsFILNEP,AF}
CCPFMON NAMy ESTRUK ) ISPA MA 4L IZ yNAKF sNEND o KL
DIFENSION EPINER)FIINF,NEP)
REAL®8 NAM
COFMCN/APIOINT/ INEP, INF
00 4 =1, INEP
TF(EP{II-EFS }1+2,3

1 GO 10 4

3 IF{I.EQ.L) GO TO 9
I1=]
GO 70 5

2 TEWP=F3(L1,1)
G0 10 7

4 CONT INUE
TENP=F I{ Lo INEP)

8 CONTINUE

€ WRITE (NAgLOO)} EFS.EP{1).EP(NT}

10C FORMAT(® DIE GEWUENSCHTE ENERGIE EFS=®,E16.8,°L1EGT AUSSERMALBE
1 CES VORGEGEBENEN ENERGIEBEREICHS®/,® E( L)=°;E €8 EN(T)=",E16. 8)

GC 70 7
9 TEMP=F3(1.1)
§ TEWP=0.
GO TO @
S TEPP=(F3 (L IL)-F3{1, I1-1))/ CEPCTLI-EP(TI- 1)) *{EFS~EP(T1~1})
ieF3{ L, I1-1)
7 6C 1O 6
T WRITE(NAGLOL } EFS.TEWP
101 FORMAT{*® EFS=*,E16.8,'TEMP=" ;£ 16,8}
€& RETURN
END

Ih THE FOLLOWING FUNCTICN FIPOLD(XAD,YA)
ANL (XCD,YD} ARE THE STARTING POINTS AND
{XBD,FIPOLDY 1S5 THE IATERPCLATED PLUINT.
FUNCTION FIPOLD{XAD,XBD (X0, YA 4¥YC)
REAL®8 X ADyXBC,XCC

DX 1=SNGL{ XBD—XAD}

CX2=SNGL (XCO-XBD)

DX=SNGL{XCD-XAD}

IFIDX.LT-1.E-20} GO TO 1

60
70
8¢C
S0
100
110

10
20
E1Y
40
50
&0
70
8¢
90

Py e

Crexs
ChRH
C
c

9001

c
€9002

20

c 21
Cs003
21

305
3C4

FIPOLO=(YA®DX2 ¢YCXDXL )/ X
GO 1o 2

FIPOLD=(YA+YCY/ 2,

RE TURN

ENE

#SUBROUTINE SCATD.DATE COF LAST CHAKGE 14.1C.19T6.{LIRES 6532 TC
4102101}
CALCULATIONS OF THE INELASTIC SCATTERING FRCBARILITIES

SUBROUTINE SCATCUINX yEGohFE EFs FIoaNE2ToWEIN,QUOT o WAKR y Viny
1Es AE«SUSLBA, SCIT, IANF,SCIP s hFRTEZ,
2NISG o NISGP s NAEYNAEP s ISG o ISCGPKINEM,NEA;NAR)

REAL®8 NAM, I SOT MAMG EC,EUNIFF AEEMIN,EMAX F o SUM; WAHR,
LWAT o VH UWA,EH AR EZ, FEs FA

REAL®S WITHP ,wITH/® WITH PR THE/ P W ITHCUT B/

CIMENS ION AE(NAE)},SGIP{ ISGyNAE), WERTI{ISG),

LEGUNXD yEFINFE) g FIINFED o AN(& T oSUIM J QUCT (NX), WAFRINX Dy
ZLBAINX )y VWINX) o E(NE27) o SGITIISGY

FISCT {21, IANFURAE D}, EZINISCI  WEININXNX )

COMMON NAM, TSTRUK,I SPA MA,LTZ NABAF NERT, KL

CAYA ISOT/¢BEST ', °ISOT1%/

"WRITE (NA #9001}

FCRMAT(///° PROGRAMM ZUR BERECHNUNG INELASTISCHER STREUMATRIZEN® /®

I VON DISKRETEN ANRECUNGSNIVEAUS.®/ )
WRITF{NA ,9002)
FORMAT (1 HO/ ¢ PROBSGIZ*/1X}
IF{KINEM,EQ. CIGOTC 20
XM=1,008665
WITHP=WITH
COT0 21
Xk=0,
kI THP=RI THO
WRITEINA, 9003 W ITHP
FOCRMAT(///* CALCULATICH
NM{1}=3
AEQL ¥=haw
AET2Y=1S0T(1}
BE(3)=1S0T(2}
CALL NDFLOC (ToNN,AEsK, K}
IFIT1.EQ.0) GO TO 999
8=AC14)
NE=NX
IF NOQT CONTAINED IN EGINX}) THE THERMAL GROLP
IS ANDEN.THIS RESULTS Ih EEIRE2TI.
IF{EGI11~1.E-2)3205, 301,207
RRITE (NA,304)
FORMAT(
1% #%4ERROR 5,01 : THE LOWER BOUNDARY OF THE LOREST ENERGY®
2°* GROUP HAS TC BE LARGER OR EQUAL TO l.E-3 WHICH IS THF LCWEST®
39 ENERGY ON KFEOAK FOR ALL DATA TYPES.THIS IS NCY FULFTLLED®)
GC TC 999

o AB: " KINEMATIC®,/* *,320°¢-%})}

10
ilo
126
1320
140

10
20
20
40
50
60
iC
80
50
100
110
12¢
130
P40
150
160
13C
180
is¢
200
210
22¢
230
4G
250
260
2ic
280
298¢
300
21¢
220
330
14
350
3¢éC
370
380
EXIY
400
410
420
430
444
450
460
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C
C

c

C

9010

9012

SSE

997

31

90
52
9011
52

NE=NE27

E{1}=1.Nn-3

DO 302 1=2,NE27

E{1}=EG{I-1)

GC YO 303

00 300 [I=1,NE

E4II=EGLL])

CONTINUE

WRITE(NA,9200) (I,E(1},I=1yNE)

FCRMATI3 {® 1=" ;164" E=",EL5.9)]}

DETERMINATION NF THE EFFECTIVE ThRITIAL ENERGY GRCUP CUT (F WHICH
TRELASTTIC SCATTERING OCCURS ANDC OF THF LAST GROUP UP TO wWHICH
THE TRANSITION PROBABILITIES ARE REQUIRED

NEL=NE~1 ’

DC 37 (QwM=l,KEL

CUOT (IM)=0,0

IhF=NE~MANF

[E=NE-NEND

Ki=2

KER=NFE

IF{NFE.EQ. 1} KEN=0

1A=0

ic=¢C

NABL=NE2T-1

NAB=NABL

NISGP=0

M SGF=0

NAEP=0

NAEF=0

1SGP=0

I1SGF=0

JVAT=0

WRITE(NA,9010) TCoNTSGyMNISGFNISCP NRESNAEF NAEF,ISGy
1IMAT

FORVMATEY IC=°,16,°NISG=%, 16, "NISGF=%, 16, *NISGP=*, I&/°NAE=*,16,
LONAEF=9, 16, "NAEP=" ¢ 16,°156G=2 .16,  JFAT=%,16}

CC 90 I=INF,IE

CALL DAQRG(I sKENFZ EsAEoEFFI¢JRAT, LMAK,NISG,RISGF,NISGP,
ANE2Ty NAE,NAEF NAEP, ISGy ISGF, ISGP s 1A, NAB,4&GS8)
HRITE{NA,9012) [A.,NAB,T . NARL

FORMAT(® [A=%,16, NAB=",16,°1=6,16,°NABL=?,16]}

GC Y0 997

AEA=Q

NAB=0Q

cQ 70 999

IF(IA.GT I} GO TGO 91
TFINISGFoNE. 0o ORNAEF . NE, Q. ORISGFNE.O) RETURR
TFINAR.EQ.NABL) €GO TO 9C

GO 10 g2

CCAT INUE

WRITE(NA,90LL} TA,NAB
FORMAT {# TA=", 16, "NAR=", 16}
[F{TA.GE.T NF}) GOATC 205
NEA=1 NF

GOTO 206

470
480
490
500
£1¢
520
53¢
540
550
60
570
€80
590
€00
£1c
620
£2¢
640
65C
£EC
670
€8C
690
700
Ti¢
720
730
7140
750
T€0
770
8¢
156
800
810
820
L]
g4C
850
g8eC
870
80
890
50C
910
520
930
940
S$sC

960
57C
380
S8¢C
1000
1010

2C3

175

(el

26
2¢

[N el

4
39

[aNel

9016

€9050

¢ 310

1cC

85

REA=TA

TF{IALLELIF} GOTO 2C¢
WRITE{NA,179)

FORMAT(

1' ##%FRROR $.04 : wWITH INCIDENT NEUTRCN EAERGIES CULT CF THE® /
2% ENERGY GROUPS REQUESTED Th THE IRPUT INFLASTIC SCATTER ING® /
3' FRNOM NDISCRETE LEVELS CANNOT OCCUR. )

NEA=0

NAB=0

GC 10O 999

KE=TE-NEA+L

MI=C

CALL NOPW {3HSMTOT » NAM4G )

WRITE(LIZ) MIyNAK4

CCNT INUE

TFIEZ(1).LT.E{TA¢L}) GOTD 39

KD=KD~1

KZ=KI+l

WRITE (LIZ) KZ,NAM,KD

LO0P OVFER ALL OUTSCATTERING GROUPS TC BFE CCNSICERED
CC 1 I=NEA,IE

WRITE{NA ,9016) T,NAB,NEALIE,NFE

FORMAT{® [=°,16, 'NAB="%; 16, "NEA=",1€, *IE="7,16, *NFE=*,16)
CALL AKED{I sE,EZ,SGIP, JMAT,LWAX, SU,QULCT WERT ,8E,

YIANAB TEy) INFeNFEJEFFT JNESNX, SHTTGNAE,
2NAEPISG,ISGP s IANF NISG,NISGF)

If {LMAX.EQ.Q} GO TC 955

EVMIN=FEZ(1}

EMAX=EZ{ LMAX])

WRITEINA,9050 V) yMAT, I, SUL T}

FCRMAT(® AFTER AKED JMAT=® 316, 1=%,16, *SU=*,E12.6}

CO 310 J=1,JMAT

AELJI=AE(JIx((A4XMI/A)

NF I=NE-1

TRIETI41 ) LE.FZLL}} GOTD 1

GES=0.

IF(1-NAR )83, 85,1002

Et=FEMAX

GC 70 89

EF=E(I¢])

REL=NF-]

LOOP DVER ALL INSCATTERING GRNOUPS

DO 2 K=1,1

SUM=0 .00

LCCP OVER ALL INFLASTIC EXCITATICN LEVELS OF THE MATERIAL CONSIDER
DC 3 J=1,JMAT

WRITEINA,9014 00, TANFUJ B, EZ(T1 ), LMAX

FORMATI® J=" 316, *TANF(JI="oTE,'E7{1)="oGléeaby" LVAX=?,16])
IF(JaNE. 1} GOTU 6

KiIN=0

KMIN=TANF{J}~-1

GC TC 8

KMIN=TANFCJ} -1

DETERMINATTON OF THE LIMITS EU,EO0 FOR INTEGRA YICN DVER THE
CLTSCATTERING GRCUP

102¢
1030
104C
1€50
1060
1070
1080
1050
110¢
1110
112¢
1130
1140
1150
1160
1170
1180
1150
1200
1210
1220
1230
1240
125¢C
1260
1270
1280
129¢
1300
1110
112¢
1330
134C
1350
1360
127¢
1380
1350
1400
1410
142¢
1430
1440
1450
146¢C
1470
1460
1490
15¢C
151¢
1520
1530
1540
1550
15¢C
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201

¢9Cs1

200

44

£l
62

C9100

65

66

164

12
3
1€

70

FE=1.D0

FA=1.D0

IFIKINEM.EQ.2) GO TO 5

IF [KINEM,EQ.1} GO TO 2€1

GC TO 20¢

FA=DBLEL (AeXM }/A)

GC TO0 200

EINMIN=({ A®AeXM®A) /{ ABAS XMEXM)ESNGL (AE(J} )
WRITEINALI051) J,AE(S D, EINMIN

FCRMATI® J=* (16,°AE=® 30146 EINPIR=? ;FL4.6)
FE=DBLEC{ASAeXMAXM I/ {{AXMI (ALY}
FA=DBLE{A/LA+XF))

IFEIE(K ) +FA®AEL I LT.FEXE(IYY GOTO 9
TFI(EIR) +FARXAE(J) ) CELFEBEF]) GOTo 88
EU={E{K) +FASAE(J}} /FE

GC TO 44

TF({E(Ke L} +FARAELJ) )L LT cFERELT) ) €CT0 3
EU=ELT)

IFQIECKEL I ¢FARAELSD Y. CELFESER) €070 61
EQ={E{Ks LI¢FARAE( J) }/FE

€0 T0O 62

EC=EH

DETERMINATION OF SIGMA AND TYHE WEIGHTING FUNCTICN AT EU.EC

KJ=L¥AaX~TANF{J) 2]
WRITE{NA;2100) [,KeEQLEL

FORMAT(® I=°516y °K="yJ6y *EOQ="yN2C. €, *EU=7,D20. ¢}

J14B=0

IAF=0

IF1=1AF¢]

IB=1AB+1

F1l=0.

Fi2=0.

SGPi=0.

SGP2=0.

IFIKJ.LELG)GOTO 80

CC & IG=1.,KJ

Ke=KMINe IG

IF(EZIKM ) .GF EU) GOTO 66
1AB=1G

1AF=16

IF(EZEKMeL) LT .FO) GOT0 4

IF{EZ{KM+1).GELEQ) GOT0 67
IF{IG.NE L} GOTC 72
SGPI=SGIP{1,J}

CALL TRA(EUFIL,NFE,EF,FI)
[AF=1

IF(EZ(KM).LTLEQ} GOTO 4
SEP2=5GIP{L 44}

CALL TRAUIED FI2,NFEEF ,FT)

GC 70O 80

[F{IAB.NE.O) GOTL 70
IFEEZ(KM }.GE.EQ) GOTO 15
1AF=1G

GO TO 4

IF(EZ(KM) LT LEC) GOTG 74

1570
1580
1590
1600
1610
1620
163C
1640
165¢
1660
1670
1¢8C
1690
17¢¢
1710
1720
1726
1740
178C
1760
1770
118C
1790
18¢C0
1810
1820
1820
1840
185¢
1860
1870
1860
1890
1sC0
1910
1920
1920
1940
1650
1960
1970

1980
1990
2000
2010
2¢2¢
2030
2G40
2050
2060
207¢
2080
2C9C
2100
211¢

(e

C
C

75 1Fl=[AFsl
KEE=KMIN®IFL
KMAF=KMIN+TAF
SGF2=FIPOLDI{EZ(KVMAF )y EUe EZ(KMF ],
1SGIPLIAF ;) s SGIPLIFL,J))

SCP2=SGIPIIAF,J)4ISGIPIIFL¢J)-SCIPIIAF J) ) #(EO-FZIKMAFD} /(EZQKMF )~
LEZUKMAF) )
CALL TRA(EO,FI2yNFELEF4FI)
GC 70 80
14 TAF=IG
€7 TEB=1AB+1
KMB=KMIN#IB
KMAB=KMIN+IAB
SGPI=FIPOLDIEZIKHAB) sEU,EZIKWFBI],
ISCIPUIAByJ )y SCIPUIB.J )
CALL TRA(EUFIL AFE,EF,FI}
SGPI=SGIP{IAB s JY#+(SGIP{IB,J) ~SGIPIIAB I} IR (EU~EZIKMABY I/ (EZ(KMA}~
LEZ(KFAB))
GC 7C 4
4 CONT INUE
4 WRITEINA,9052) SGPLl ,SGP2,FI1,FI2
9052 FORMATI® SGP1I="9E12.69°S6P2=%9E12.6¢ " FI1 =% gE12a6+°FI2=8,E1L2.61)
CALCULAT ION OF THE INTEGRAL BETWEEN EU AND EO BY TRAPEZOIDAL RULE

80 IF({IAB.FQ.0) Ga¥o 79
78 KWB=KMIN®IB
"IF{EZ(KMB).NE.EU) GOTC 82
81 I81=1I8B
LIE=T1AF
GC T0 77
82 1EBl=1AB
LIE=IAF
G0 10 77
79 181=1
IFUIFL.EQ. [AF} GOTO 185
LIE=IFL
KMBL=KMIN
GOTO 182
185 LIE=IAF
17 KFBI=KMIN+IB1
182 KMAF=KMIN+IAF
WRITE(NA,9054) KMB1,KMAF,EZ{KMBL+1) ,EZ(KMAF)
9054 FORMAT(S KMBL=® 16, KMAF=" 16, "FZ{KMEL&L )=, E12.6, "EZ(KMAF)=",E12,
161
DC 60 L=1B1l,LIE
IF{TAB.NE. O} GOTO 182
IF{IFL.EQ.TIAF) GOTO 183
KEL=KMIN®L~1
GOTh 184
183 KhL=KMIN¢L
184 IF{IBL.LT.LIE} GOTC 63
64 F1=SGPL*FI1
F2=5GP2%F12
OIFF=ED~-EU
GL TC 45
€3 IFIL.NE.IBL) GOTO 49

2120
£13cC
2140
210
216¢
2170
218¢C
2190
2200
2210
2220
2230
2240
2280
2260
227¢C
2280
22s¢C
23C¢
2310
2320
2330
234G
235¢
2360
2370
2380
238¢
2400
2410
242C
2430
2440
2450
2460
247C
2480
2450
2500
2510
2520
253C
2540
285¢
256C
2570
2%EQ
2590
2600
261¢C
2620
2€20
2640
2¢5¢
2660
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48

49
47

46

413

181
45
C eo0
€9053
€0

w

g8
51

42
52

C 2
€siol

1002
111

130
53

54
56

55

171
170

145

162

F1=SGP 1#F[ 1
DIFF=EZ{KMBL ¢! )}-EU
GC TO 43
IF{L .NE.LIE}
Fl=F2
DIFF=E0Q-EI( KMAF)

F2=SGP2%F ]2

6L TC 45

Fl=F2

DIFF=ELZ{(KMLE1)~EZ{KML)

IF(IAB.EQ.O) GOTO 181
F2=SGTP{ L+l JIFHERT {KRL+1)

COT0 45

F2=SGIPIL, J)*WERT {KML ¢1)

SUP=SUMEDIFF* (DBLE(FL)+CBLE(F21}/2.D0
WRITE(NA,9053) L KML EZ{KML) EZ{ KWL+ 1)

GOTO 46

FCRMATH® L=' ¢14o"KML=® [4 " F2(KML) ="y E12 €y "EZ(KML41}=",E12.6)
CONT INUE

SUMMATION LOCF FCR INTECRAL CLOSEC

CONTINUE

LCCP NVER EXCITAION LEVELS J CLOSED
TF(SULI) .EQ. 0.0} GCTL 42

WAFR (K )= SUM/DBLE(SUIT})

GC TC 52

HAFRIK}=0,D0

GES=GESe SNGL {WAHR(K)}

WRITE(NA, 9101} I,K,WAHR{K}

FCRMATE® = y16,'K=", 16, "WAHR=%,E12,6)
CONTINUE

LOOP OVER ALL INSCATTERING GROUPS K CLOSED

GC TO 111

CuUC=0.

KE=C

CC 55 LK=1,1

LB=T¢1~LK

IF{GES.FQ.0.0} GNTO €4
WARR (LK) =WAHR{LK}/DELE(CES)
60 Yo S6

WAFRILK)=0.00
QLO=QUO* SNGL {wAHRILK) )
VHILBI=WAHRILK)

CONTINUE

hZ=1

CO 170 Kv=1,1
WAHRKV)=VH(KV)

AB=0.00

TFIWAHRIKVI.LE.AB) GOTO 17C
NZ=KV

CCATINUE

IF{KE.NE. 1) GCTC 136

CONCERNS ONLY THE SCATTERING PROBABILITIES IN THE DISCRETE REGION
CC 137 KO=1,1
TF{QUO.NF.D.0)
Uk 8=0.T0
GCT10 163

GCTC 161

2670
268¢
2690
2700
271¢
2720
27340
2740
2750
27€¢
2770
278¢C
2790
28040
28190
28290
283¢C
2840
2EEC
2860
2870
288¢C
2890
260¢C
2510
2S2¢
2930
29440
2950
25€0

2970
298¢
2990
3000
3CIC
3020
302¢
3040
305¢
3060
3070
3080
3CsC
3100
311C
3120
313¢C
3140
3150
21€C
3170
318C
3190
3200
32ic

1€1
163
137

[« NeXel

13¢€

1726

168
1€5

148

147

149
1€4

150
121

125

1£2
124
153
126
146

OO AAOAOON N0 0O A0 A

UW A=W AHR (KO }/DBLE(QUO)

RAHR (KO} =UWA

CONT INUE

CRGANIZATION OF THE QUTPUYT ON LISTING IN THE FCRM OF MAXIMUM 11
SCATTERING PROBABILITIES PER LINE STARTING WITH THE NUTSCATTERING
CRCUP OF LOMEST ENERGY(LARGEST GROLP NUMRER ACCCRNDING T0O ABN-SET)
DC 126 Lh=1,N2Z

LEA{LNI=NETI+UN-1

CCNVINUE

CO T0 146
KI=NZ/11
KIT=KI*11

IF (N7 NELKIT)
Rii=K]

GOTO 169
KIl=KI¢l

NC 146 LI=1l,kI1
TRELINEL) GNT0 147
Liw=1

GO 10 149
LIk=(LI-1)%11+1
IF(LI.EQ.KIL)
TF{KIl.LE.1)
Lil=L1%*11

GO 1o 151

GATN 168

GOTC 150
GO0 150

LIl=NZ

IF(LIM.GT.LIL) GGTC 146

WFITE(NA,125) (LBA(LM)LM=LIM,LT 1)

FCRMAT{LOX,11(3X,1I3,5X})

IF{LILNE. 1} GAT0 153

NET-CUTSCATT ERING GROUP ACCORDING 10O THE COUNTIAG TR THE ABN-SET
[.E. LOWEST GROUP NUMBER CORRESPCKLS TC WIGHEST ENERGY BCUNCARIES
WAKR=PROBABIL ITY FOR INELASTIC SCATTERING DUT CF GROUP 1 INTO K
WRITE(NA124) AFI, (WARRELMILM=1,L 1L}
FORMAT(3X, 12, 5X, 1L IPE10351X))
WEITEINAL129 ) (WARR(LMI, EM=L IM,LT1)

FORMATIL1COX, L1C1PELD.3 B X}

CCNT INUFE

NZ1=NZ+1

CC 500 K=l ,NZ

WEINCT KI=SNGLIWAHRIK) )

WRITELLIZ) NITNET) (WEINIT K, K=1,NZ}

RRITF(NAG100) NZL,MNEl,I

FORMAT(® NZ1=°, 16, NEI=?,16,%1=",T¢€}

WRITE(NA,ILLO) (WEIA(T K} K=1,NZ})

FORMATLLCEL2.5)

CCAT INUE

RETURN

ENC

3220
323¢C
3240
325¢C
3260
327¢C
328¢C
37290
3z2Ce
3310
3320

2312Q

3340
3350
3260
37C
328¢
3390
340C
3410
3420
3430
3440
348C
3460
3470
348C
3490
18¢C
3510
3520
3530
3540
2858¢
3560
257C
3580
3560
3600
3610
3620
3¢32(C
3¢40
3650
26¢€C
3670
31680
365¢C
3700
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C

C
€9001

20Q0

c
C
313
c
C
314

SUBROUTINE AKED (I¢EgEZ¢SGIP¢JMAT o LMAX,SU,CUOT ,hERTAE,
1IANAByTESINF JRFELEFsFI NEsRX,;SGITNAE,
ZNAEP ¢ ISGoISGPs TANF,NISGoNI SGP}

REAL®S NAM FELC  KFEL o NAM2  NAM3 4 AE, EMAX, E,EMIN,EZ
DIMENSION FELDU6) oKFEL{6) 4NFFLI6) SUIRX I, CUOT {RX 1, EINE],
LAE{NAE), HERT (ISG)SGIPL ISGoNAE} SGITLESG ),
2EF{NFE) s FIINFE) s IANFINAE},EZINISC)

CCOMMON NAM, I STRUKy ISPAGNAGLIZ

ECUIVALENCE (FELD(L13,KFEL{1}}

EPSI=,001

NISGF=0

K1SGP=0

NAEF=0

[SGF=0

NAEP=0

1SGP=0

1s6P=0

KEN=NFE

IF(NFELEQel) KEN=0

CALL DADRGUI sKENGELZ oE JAE 4EF FT1 ¢ JPAT,LEA NISC,MISEFAISCP,
LNE2T 4NAE,NAEF,NAEP, ISGy ISGFy ISCPy IA,NAB,

Z81000)

WEITEINA,G002) JMAT,LMA
90CZ FCRMATIPALARAFTER DACRCE JMAT=® ;16,°LPA=,16])

CALL SIORG(I+EZyAE; SGIPsSGIToIANF ; JMAT L MA NI SG,y
1TSCyNAE)D

HRITE(NA ;9001) JUMAT,LMA

FORMAT (* 884LAFTER SIORG JMAT=®, 1€, LMA="*,16)

If (LMA. EQ.0) GO YO 20¢C

GC TO 167

ANAB=T-1

LMAX=LMA

GC TC 1000

167 NE1=NE-1
180 FCRMAT{
*$%CRAOR 5,03 : ONE CF THE BOUNCARIES DOF THE ENERGY RANGE, IN®

1®
20
3
4
CL
¢t
T
R

WHICH INELASTIC SCATTERING IS POSSIBLE : EMAax { - UPPER?

ENERGY LIMIT OF THE CISCRETE REGICN) OR EMIN { - LAST KEDAK®

ENERGY AT WHICH THE TCTAL INELASTIC SCATTERINC CRCSS SECTIONS®
IS STILL EQUAL TO ZERC) IS NOT CONTAINED IN ANY OF THE ENERGY®

GROUPS OF THE GIVEM GRCUP STRUCTURE.THAT MEARS THE GIVEN®
STRUCTURE OF ENERGY GROUPS NOES ACT COVER THE WHCLE ENERGY®
RANGE® )

DETERMINATION OF THE ERERGY GRCUF 1A, TN wFICE EPIN IS LYIKG,
CF THE ENERGY GROUP NAB, IN WHICF EMAX IS LYING,
TA=MAXOUINF, 14}

NAB=MING {IE, NARB)

IFIEZILMA LT E(NAB+]L) ) GOTO 315

DO 313 L=1,LMA

LrsB=L

TFIFZ{L) .GE. E{NAB+1}) GOTO 314

CONT INUE

L¥AX — (NUMBER OF KECAK ENERCIES + 1}

ENERGY LIMIT E(NAB+ 1} OF GRCUP MAB
LEAX=LMAB

AND

BETWEEN EMIN AND THE UPPER

e

(e el

aNat

315

i1ca
1¢s

90
g1

101
118
117

102

GOTo 316
LMAX=LMA
INTERPCLATION CF THE WEIGHTIMG FUNCTION AT THE KEDAK ENERGY POINTS
KEAL=KEN-1
IFILMAX, LE.TSG} GO TO 15
ISCP=LMAX-ISG+1
RETURN
TF{KEN.EQ.0) GOTO 156
BC 32 LF=l,LMAX
WERTILF}=0.
EA=EZILF)
CALL TRA(EA,FISsNFELEF,FI)
HERTILFI=FIS
INTERPOLATION OF SIGMA TCTAL AND T#E WEIGHFTING FUNCTION AT THE
ENERGY GROUP ROUNDARIES

I[i=1
NEI=NE-1
CRITICAL CASES
IFEE{TA+1).GTEZIL}) GCTC 7
IFUIT.EQ.TA) GO70 S¢C
Tal=1A+L
IF(TI-141) 9C,1C8,5C
TF(IT-1A} 90,108590
TF(ECIL) «GE.EZ(L }) GLTC 112
LA=]

©SC1=0,

Ea=E(I1I}

CALL TRAUEA, FREILNFEZEF,FI}
GC YO 91

IF(ECTIT)EQ.EZUL}) GCTC 11e
GC TO 1000

GC TC 90

La=1

SG1=5G1IT({1)

FRI1=WERT{ 1}

Ep=FE(TI}

GC TO 91

La=0

SLtin)=J.

SUMH=0,

LMXI=LMAX-1

DC 40 LL=L,LMX]

IF{LANE.O) GOTO 102
TFCECITIl LT EZILL) ) GCTC 40
IFIFIITY«GF.EZ{LL+1)} GOTO 40
Le=tt
SGI=FIPOLN(EZILLY ETTT) ,FZILL®L Y,

ISCITILLY,SGIT(LL+1)})

SCL=SGITHLL) #(SGITCLL# ) -SOCITILL )V #(ECTTI-EZQLL J)ALEZILL ¢ 1 ~EZELL )

1]

EA=E(TI}

CALL TRAU{EA,FHIL (NFELFF,FI}
TF(E(IT+1).GTLEZILL Y} GOTR 122

GC TO 49

THE END GROUP IS THE CASE IN CUESTION

560
570
SEC
$90
400
510
620
630
€4C
650
€ec
670
680
as¢C
700
71
720
T30
746G
750
T¢0
11¢C
780
8¢
80O
g0
820
830
840
850
860
B70
B80
aac
900
siQ
520
930
540
950
3&0
$7¢
980
99C
1000
1cic
1czc
1030
104C
1050
1C6€
107¢
1380
1cs¢
1100
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C

C

C3C00 FCRMAT(® [1=°,I10,° E(TI+1)=",1PD14.6,° FEZ(LMAX}="',1PD14.6y

C

c
C

122 IFUIT.NE.NAB) COTC 197
NE1=NE~-1
TF{NAB.NE.NEL) GOTO 107

124 TF(EINAB#L). LT . EZ(LMAX))} GCTO 107
126 EE=EZ{LMAX)

LE=LPMAX
SEZ=SGIT(LMAX)
FEIZ=WERT (LMAX]
GC T7C 100

107 TFEE(TTI+1).GT.EZ(LL+1)) GO TO 128

GC 10 127

178 IF {(LMX1.GT.LL} GC YO 4¢C
127 LE=LL+¢l

EF=DMINLEE(IT+1) EZ(LPAX})
SGZ=FIPOLDIEZILL)sEE4EZ(LL#1),
1SCGITOLLY ,SGITILL+1}}

SG2=SGITILLI #{SGITILL+1)=SCITILLI) *(F(TT+1)-EZILL) I/ (EZLLL4LI-FZ(L

imn
CALL TRA(EEFHIZ2 NFELEF,FI}
¢C 70 100

40 CCATINUE

IF (LMAX.GTV.0) WRITE{NA,3000) TI E{IT+1},EZ{LM2)},LMAX

1'LRAX= % T6)
GC 70O 41

CALCULATION OF THE INTEGRAL OVER THE WFIGHTING FUNCTION AND THE
INTEGRAL OVER SIGMA TUTAL *WE IGHTING FUNC TION BY TRAPEZOIDAL RULE

C 100 wWRITE(NA,9101) LI, LFAX LA LESE(TTII E(ILI¢L)

C9101 FORMAT(®

C
c

1.5}
WRITE(NA ,9102) (SGIT(ISR} EZUISR} (ISF,ISR=1,LMtX}

C9102 FORMATI(2{® SGIT="E12.64 " 'El='E15:5, ' TR=",161})

106 TF{IL.NE.LA}

10 LEl=LE-]

EC 20 IL=LA,LEL
IF{LA.NE.LEL) GCTO 124
2 IFLECIL) .GELFZU 1)) GCTO 1013

44 FUI=SGITILA) *WERTILA)

FU2=SG2*FHI2

DIF1=EZ(LA)-EA

CIFF=FE~EZ(LA}

SUP=DIFL % (WERT(LA)¢FHIL )/ 2. ¢CIFF*(FHI2+WERT(LA))}/2.
GNY0 28

103 FL1=SG1*FHI1

FUZ=S62%FHI 2

CIFF=EE-EA

SUP=DIFF*{FHI2+FRIL /2,

GO TN 28

GOTo 19

E IF(E(TT) .GELEZ(L})

€ FUL=SGIT(LAI*WERTILA)
DIFL=EZ{LA}-EA
CIFF=EZ{LA+1)-FEZ(LA)
SUP=DIFL = (WERT{LA}+FHIL)/ 2. 4DIFFA{WERT{LA+1)+WERT(LA)} /2.
G010 35

CLCTO 34

34 FUL=SGl*FHI1

[T=® T 6y ' LMAX= 16, LA=" 16, LE=;16,"E=°,E15.9,°F1=",F15

111ic
1120
113¢
114C
1150
1160
1170
1180
11s¢C
1200
1210
1220
1230
124C
1250
12¢0
1270
12¢8C
128¢C
1300
1210
1320
1330
1340
1250
1360
1370
128¢C
1390
1400
1410
1420
143C
1440
1450
1460
1470
1480
145¢C
1500
151¢
1520
1530
1540
1550
156¢
1570
1580
1590
1600
1€1C
1620
1630
1640
1650

15
27

DIFF=EZ{LA+1})-EA
SUP=DIFF*{WERT{LA+ 1) +FhIL}/2.

GC T0 35

TIF{IL.NEL.LEL} GCTO 26

FUl=FU2

DIFF=EE-EZ(LEL)
SUP=DIFF*(FHI2¢WERT(LEL} }/2.
FU2=S8G2* FHI2

Go 70 28

FUl=FU2

DIFF=EZ{IL+L)-EZ(TL)
SUP=DIFF*{WERTI{ILe 1) ¢+WERTLILDI /2,
FU2=SGEIT(TL+1 )*WERT(IL¢1])
SUMM=SUMM+DIFF®{FUL+FU2Z} /2.
SLITT)=SUCIT}+SUP

CCATINUE

TFISULTIT).EQ.Q.} GOT0 31
CLCT{ITI=SUMM/SU(TT}
CLCT(IT}=5uUMM

GC TO 50

QLCTLIT) =0,

WRITE(NA,9100) TI,QUOTLTI},SUMM,SULIT)
FCRMAT(® [1=*,16,'QUCT="4E12.6,"5UMM=",E12.6,?SU=*yE12.6)
CONT INUE

RETURN

ENN

SLBROUTINE TRA(EFTIFISohFyEF,FI}
CIMENSTON EFINF)},FI(NF)

KER=NF

TF{NF.FQ. 1)KEN=Q

KLA=0

IF{KEN.NE.O)GOTO 2

FIS=PHI(EFI)

GC10 3

CC 105 KI=1,KEN
IF(EF(KI}.GE.EFT)IGCTC 114

KUA=K T

GCTC 105

KAB=KUA® 1

GCTO 106

CCATINUE
FIS=FIPOLA{CF{KUA)EFT ,EF{KAB) ,FI{KUA) FI{KAB}}
RETURN

END

1€€C
1670
1€8C
1690
1700
171¢C
1720
17130
1740
1750
17¢G
1770
17€0
1790
18q¢
ig1¢
1820
1830
1840
1850
186C
1870
188C
1890
1scc
1910

iC
20
3C
4C

&
>

60
ic
80
90
100
it0
120
120
140
isc¢
160
17C
18C
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Cherest SLEROUTINE NORERDLDATE (F LASY CHANGE 14.10.19T7¢6.1LINES 10792
Chad44]12660)
SLEROUTINE NDREAC(IcEZpEsAE; XLEVEL o J sKMAXNENRESRISG,
INISGF o NI SGP o NE27 NAENAEF NAEP NETHAX  TL T8, [k 4%)
CH*%#3SUBROUTINE READS ENERGY SCALE OF EXCITATION CROSS-SECTIONS,
CoxteapHICH COVER ENERGY CRCUP I,WITH LCWER ENERCY LIMIT E{1) AND
Caa9¢UPPER ENERGY LIMWIT E¢I¢1),
DIFENSION EZ(NISG)y AEINAED EANE2THoFELDI 6 KFEL{E) (NFEL(E)
REAL®E NAMNAMZ  NAMI s KFEL sFELD XKLEVEL ¢AEELEZERR XLEY
CCMMON N &My ISTRUK, ISPASNAL,LIZ
ECLIVALENCE (FELD(L) KFEL(L})
CALL DOPWIBHBESY s NAMZ )
CALL DOPWIBHSGIZ s NAM3 )
KFELT{ 1) =NAM
KFEL (2 )=NAM2Z
17C FCRMATI® FELD(S5)=°,Cl6.8])
KFEL{3}=NAK3I
AFELIL I =6
FFLO{ &) =XLEVEL
ISN=0
K=}
KK=0
IF{J.NE. O} GC TGO 9
NETMAX=1
KWMAX=0
Caeda4FIADING EXCITATICN CROSS-SECTICN TABLE WITH EXCITATION ENERGY
C#3843GREATER THAN FELD(4 ).
5 NARRE=0
NENRE=Q
CALL NOFLOCINNFELs FELD,NDAT,NCO}
IF{N.EQ. 1) GO TQ 2
CHReadNANRE=Q (NENRE=0}:FIRST (LAST) ENERGY POIANT BELCMING TC GRCUP
Crbsak] HAS NOT YET BEEN FOUNRC.NANRE=L (NENRE=1D} 2 FIRST {LAST)
C##444ENERGY POINT BELONGING TO I HAS BEEN FCUNC.
CrssaehEMRE=2: ALL EXCITATION CROSS-SECTIONS INFLUENCING GROLP ]
CoresddHAVE REEN READ.
CALL NOFLOC(N,NFEL, FELL,NOAT,NCO}
IFIN.FQ. O} O TO 30
GC 70 2
30 CCATINUE
GO YO 3
C 3 WRITEINAL,110) NAM,NAM3, FELD(4)
C 110 FCRMAY{" FOR THE TISCTOPE" ,AB8,"THE CATA TYPE",AB8,°IS NOT AVAILABLE
C IFOR EXCITATION ENERGIES ABOVE';G16.8, 'CN KEDAK®k
3 IF (J.EQ.0) GC TC 1000
fL=1
6T TC 57
Cressx]i=] MEANS : LAST EXCITATION LEVEL OF THE KEDAW LIBRARY
CH#%42- 85 BEEN REACHEC,
2 J=Jel
IF{Jo.L E.NAE} GO TO 22
C J=1
NAEF=MAEF ¢1
22 AELJI=FELN{4}
XLEV=AE( J}

ic

20
40
50
6C
70
ag
90
100
1ic
120
130
140
150
1e0
170
i8¢
190
200
Z£1¢
220
23¢
240
250
Z6C
270
280
290
200
ER
320
330
340
35¢C
260
27¢
380
390
400
410
%2¢C
430
440
45C
460
470
480
490
gCQ
510
54C
530
540
§5¢C

IF{AEIJS) GTLE(I#L}} GO YO 55
GL 70 6
55 NENRE=2
d=d-1
IFiJ.EG.2) IB=1
GO 70O 57
Ch#add FINDING AT THE BEGINNING OF THE VABLE OF EXCITAVION CRCSS-SECTICONS
CHaxsk | AST ENERGY POINT EM wITH CROSS~SECTICN VALUE EQUAL TO ZERO.
& IFIFELCI6V.NE.O.} GO TQO 11
Er=FELO{S)
CALL NDFNXTIN,NFELFELDNDAT,NCO)
- IF{N.ECe.1} GO VYO 6
WRITEINA,LL12) J,AFE(J)
112 FORMAT{® %%% WARNING 5.20 ¢ FOR LEVEL J= *,16, %8B0 J) = ?4E12.6,°
LTALL EXCITATICK CRCSS SECTIONS ARE BQUAL TC ZERDO.")
J=J-1
REARE=2
GC TO 57
Cree2#CHECK WHETHER EN BELONGS TO THE ENERGY SCALE NEEDED FOR ENERGY
CreksGRCLP T :
11 CCNT INUE
IF(ENGEEIT)ANLC.ENJLTLELTI+1}} GO TO 18
IF(FELD 5) oGEE(L) . AND.FELDIS) . LT.ELI+1}} GO TC 18
IFEENLLYLELL}) GO TO 19
IF{EN.GT.E{I*1}} GC TC 4¢C
Cerk#%FCLLOWING CONDITION,THAT LEADS TO STATEMENT NUMEER 18. (Fh OR
CreassFELD(5) BETWEEN LOWER AKD UPPER LI¥IT CF GROUP 1}
18 KK=KMAX+K
IF(KK LENISG) GO TD24
NISGF=NI SGF+1
KK=1
24 COAYINUE
EZ(KKI=FN
K=K+l
KH=KPAXEK
IFIKKLLE.NISG) GO TN 5C
ANISGF=NISGF+1
KK=1
50 CCNT INUE
EZ{KK)=FELD(S}
NANRE=1
€r 70 42
Cr*444FCLLOWING CONDITION » THAT LEADS TO STATEMENT AUMBER 19 ( EN IS
Crks4 4L ESS THAN THE LOWER LIMIT OF GROUP 1}
19 [fh=1
EMN=FELD {5}
GC 710 42
CRekdsFCLLOMING CONDITION,THAT LEACS TG STATEMENT NUKBER 40 ( EN IS
Co¥4¥#CREATER THAN UPPER LIMIT OF GROUP I}
40 MERRE=2
IF [ J.EQ.1} IB=1
CesxedjR=] : LOWEST ENERGY POINT OF FIRST INFLASTIC CROSS-SECTIGON
CHe4kx]S GREATER THAN THE UPPER ENERGY LIMIT OF CROUF |
CC TO 57
CHExsx FIADING FURTHER ENERCGY POINTS OF CROSS~SECYION TABLE

560
57¢
580
590
€00
610
€20
630
640
€8¢
660
e7¢
680
690
T0C
710
12¢
730
T40
i8¢
760
110
780
790
ecg
810
e2d
830
840
88¢
360
a7¢
880
894G
GCC
310
G20
930
940
S50
360
370
980
990
1cco
1010
1o2¢
1030
1040
1080
1060
1070
1geo
1090
116¢
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42 CONTINUE
CALL NDFNXT{(NeNFEL, FELC,NDAT NCO)
IF(N.EQ-.0) GO TO 51
IF(FELD(S5) aGEE(I) o AND.FELDI{S5)LELE(T#1)} CO TO 43
IFIFELDI 5).LT.E(T)) GO T047
TF(FELD{S)GT.E(I¢Ll}) CO TO 48
CH*as4FCLLOWING CONTITION LEADIND VO STATEMENT AUMBEF 43.{FELC(S)
CreharW ITHIN ENERGY LIMITS OF GROUP I}
43 K=K+l
KK=KMA X+K
TF(KKoLELNISG) GC TN 44
NI SGF=NISGF¢1
KK=1
44 TF{NANRE.EQ.0) GC TC 45
EZ{KK)=FELD(S})
GC TO 42
4% NANRE=1
K=MAXO {(K-1},1})
KK=KMA X+ K
E2Z (KK )=ENN
Kz=K+]
KK=KMA X+ K
IFIKKLE.NISG) GO TC 46
NI SGF=NI SGF+1

KK=1
46 EZ(KKI=FELDI(S}
GO TO 42

CHedatFCLLNWING CONCIT ION,LEACING T3 STATEMENT NULMBER 4T7{FELD(5)
Cx#%%3]5 LESS THAN THE LOWER EANERGY CF GROUP 1)
47 ISN=1

EMR=FELN(5)

K=MAXO({K~-1),0)

CC TO 42 .
CewxkxECLLOWING CONNITICN,THAY LEALS TC STATEMERT NUMEER 4B(FELC(S)
CH#24%% ]S LARGER THAN THF UPPER ENERGY CF GROLP I}

48 K=K+l

KK=KMA X+ K

IF{KeFQal o ANCoISNoEC.1 . ANDNANRELEQ.OQ) GO TO 7€

GO Tn 71

TO NANRE=1

EZ(KK) =ENN

K=K+1

KK=K¥AX+K

Tl IFIKK.LE.NISG) GO TC 49
KISGF=NESGF+1
Kk=1
49 EZ(KK)=FELDIS5)
Creknk ] AST ENERGY OF CROSS-SECTION TABLE , CORRESPONCING TO EXCITATION
C*2%44ENERGY FELD(4) o THAT INFLUENCES ENERGY GROUP [,rAS BFEN REAC.
51 IFI{XLEV.LT.FELL(4})

HH=1

TF{NISGF.,NE.Q) GO TD 52
c IFINAEF. NE.D) GC TD 53

GC 1N 54

52 NISGF=NISGF+NISG

1110
1120
1130
1140
1150
1160
1170
1180
119¢
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
171¢C
1320
13130
134C
1350
1360
1370
1280
1390
1400
1410
1420
1430
1440
1450
146C
1470
1480
1490
1500
1510
1520
153¢
1540
1550
15¢€cC
1570
158¢
1590
1600
161C
1620
1630
1640
1650

NISGP=NISGF-NI SG

Co 1O 57
C €3 NAEP=(NAEF-1}®NAE+J+4
C GC 10 57

1000 WRITE(NA,111) J,FELC(4}

111 FORMAT(® J=° [6&,°FELD=",G16.8}
RETURN 1

S4 YLEVEL=FELD(4)
IF (NENRE.EQ.2) GN 70 57
KFAXL=KMAX
KMAX=KK

62 TF(EZ(KMAX-1).EQ.E(I+1}} GN TN 5¢
GC TC 59

S6 KMAX=KMA X~ 1

59 IF{EZ{KMAXL1+2).EC.E{I}} GN TO 60
GO 10 58

60 KMAXI1=KMAX1¢1
KMA X=KMA X~ |
CC 61 ID=KMAX11,KMAX

€1 EZ(IC)=EZ{I0+ 1}

€8 CCNT INUE
NETMAX=MAXO(NETMAX, K}

€7 RETURN
EREC

SUBROUTINE DANRGIIeKENGFEL € oAE eEF oFI s JoKWAXGNI SCoNISGF NTSGP

L1ohF2T yNAE NAEF o NAEP yISGyISGF o ISGFy TAyAAB,y #

2)
C*###2SURRCUTINE CCNSTRUCTS ENERGY FIELD EZ,CONSISTINE CF ALL EMERGIES
CHkkkkCCNTAINED IN THE CRCSS~-SECTICNS TAPLES OF YHE EXCITAYTTON
Ck%%##2(ROSS-SECTINNS,RELONGING TO DIFFERENT EXCITATION ENERGIES.

CIFENSION EZ(RISG) o AEINAE} yEINE2TIo EF(KENI, FIEKEND

REAL*8 EZ,AE, E,NAM, XLEVEL 4E1,E2

COMMON NAM, ISTRUK, ISPAyNA,L 17
CH¥#%*]H=13LAST ENERGY POINT ,FOR WHICKF SGIZ ARE STOFREC FOR
Cras®*LEVEL AE{J) HAS BFEN READ.IH=0:LAST ENFRGY POINT,FOR
CHxxk kb JCH VALUES CF SGIZ ARE STCFEC FOR LEVEL AE(J )} FAS
CH¥#%#NOT YET BEEN READ.IH=0,IF LAST ENERGY POINT FOR SGIZ
Crexsx(CF HIGHEST EXCITATION LEVEL KHAS BEEN READ,

NABL=0

1E=0

Ti=0

I+=0

J=C

EPS=0.0

EFS1=0.001
C EPSi=1.

Kk AX=0

KFAXC=0

XLEVEL=0.D0

1 CALL NDREAD(I EZ EqAEKLEVEL s JoKWAX  NENRE, NISGoNISCF,NISCP(NE2T,
INAE,NAEF NAEP ;NETHAX,IL IR, IH,& 1000}

1660
1670
168¢
1630
17C0
i710
172¢C
173¢
1740
1750
1760
1770
178¢C
1790
18C0
iRi0
1820
1830
1840
18EC
1960
187¢C
1880
1890

10
C
20
4C
50
60
1C
80
5C
100
110
1e€
130
140
150
160
17¢C
i80
is¢
200
Z1cC
220
2320
24Q
250
260
270

- 96 4 -



C IFINAEF.NEL.O} GO TO 10
KBAXC=MAXOIKMANC (KMAK)
IF{IL .EQal.AND.KMAXC.EQ.Q} GO YO 26
IFIIL-EQa.1} GC TC 24
IF{IR.EQ.1} GO TO 23

Cresa el p=0 MEANS : CROSS~-SECTIONS OF TYPE SGIZ ARE AVAILABLE FCR THE
Cosapk{ Cwf ST ENERGY REQUIRED 8Y INPUT.IA.NE.O : CROSS-SECTIONS ARE

Chads e AVAILABLE STARTING FROM GROUP JA,
IFANTSGFeNE.OANC.JshE.L) GC TC 10
IF(J.EQas L-AND NFRRENE.2) GO 7O 3
IFINENRE.EQa2) GO TO 11
CALL NRDNEN(KMAXEMINEMAX,EZ2,NISG,EPS)

3 IF (IHGEQO}
IRLEVEL=XLEVEL*{1.D0+1.0-51)
TF=0
GC 7O 1
11 CORTINUE
CEeess ACCING THE ENERGY POINTS OF THE WEIGHTING FUNC TI0ON.
2% IFIKEN.EQ.0) GO TO 12
EI=DMAXIC(EZC(L)},ELI})
E2=DMINL (IEZ(KMAX D), E(L¢L D)
CALL CUTS{SNGLEEL) ;SNGLIE2) sFF (KENKARE, KMAXT }
CC 13 K=K A,KE
KR=KMA X+ K—KA® L
IFIKKLELNISG) GO TO 13
MISGF=KK
KKk=1
17 EZ{KKI=EF{K ]}
IF{NISGF.NE. O} GC TC 15
GO TO 16
15 NISGP=NISGF-NISG
RETURN
16 KEAX=KMAX+KMAX]
20 CALL ORDNENUKMAX EMIKN EMAX,E2,NISGLEPS)
IF (NABL.EQ.1} GO TO 27
GC TC 28
27 DO 29 IS=1,KMAX
I1SS=1S
IF {EZ{IS).LE-E2) GO TO 29
fF (E2{IS}.GT,E2} GO TO 30
26 CCATINUE

GO TO 28
30 KEAX=MAXO({Ll, ISS-11
C WRITE(NAGLOLOY (ISyEZLTSIIS=1 KMAX}

ClOL0 FORMAT{20® [S=%, 16y El="%E12.6}1

28 IF{KPMAX,.LE.ISG) CO TO 17
ISGF=MAXOQ(KMAX,NETMEX}
ISCP=ISGF-15G

17 IFINISG.LT.{KMAX+NETHMAX)} GC TC 18
GO 7O 21

18 MISGF=KMAX¢NETMAX
NI SGP=N[ SGF~NT SG

21 IFINAEF.NE.OD NAEP=NAEF
GC V€ 10

1CCC IA=C

280
29¢
300
210
120
23¢
240
350
1e0
3170
380
390
400
41¢
420
420
440
450
46¢
470
480
490
500
s1¢
520
530
540
550
5€C
570
580
590
€00
61¢C
620
€2¢
640
€50
660
670
6€0
690
70
710
720
720
740
750
760
170
780
75¢
800
e1c
820

NAB=Q
RETURN |
Cruxk e REIGHTING FUNCTICN GIVEN AS AN ARALYTICAL FUNCTION.
12 CALL SPECTI(KMAX,EZ NISGsNISGF NISGPFPSI(EPS)
C WRITE(NA,105) NISGyNISCFsNISGP
FQE FORMAT(® NISG=® 16, "NISCF=*,16,"N[SGP=",161)
IFINISGF.NELO) GO TO 19
GC YC 20
19 NISG=NISG+NISGP
GC TC 10
C 74 WRITVEINA,10T) IL,J, XLEVEL

C 107 FORMAT (' JL=%416,°"J=% 016, *LAST EXCITATION LEVEL=®,G14,6)

24 NABL=1
IF (EZUKMAX) LT E{I+ ) AND.EZUKMAX) . GE.ELI)Y MAR=]
IFIEZIRMAX} . EQLELT}) NAB=I-1
WRITE(NA, 108} NAB

O e

GO To 25
23 WRITEINA,106) IB,IsEQT¢L)

[aNeNaNal

28E(I+1)=%,GLl4.6}
22 CCNTINUE
26 TA=1+1
WRITE(NA,109) T,1A

e Ne Vel

LIN GROUP I=',16,%.1A IS SET EQUAL TO 1A=°*,]6)
10 RETURN
ENC

SUBROUTINE SPECT LIKMAX; EZ,NISG,NISGFyNISGP EP ST ,EPS]
DIFENSION EZ{NISG)

CUMMON NAM, ISTRUK, ESPANA,LTZ

REAL®Z NaM,EZ

NA=6

10=1

KVAXL=KMAX-]

4 DO 1 I[=[0,KMAXL
ETI=SNGULI(EZ(IV+EZ{E41)))*0,5
PHIE=PHI (E1}

E1=SNGLI{EZ{I})

E2=SNGLIEZ(T+1}}

PHII=PHI{EL}

PHIZ=PHI(E2}
PHIT=FIPOLATELEL,E2,PHIL,PHI2)
ERR=ABS{ {PHI[-PHIE}/PHIE]}
TF{ERRLLT,EPST) GC TC

Is=1

cC 1 2

1 18s=1
€C 70 5

2 KPAX=KMAX+]

108 FORMAT(® LAST ENERGY PCINT CF SGIZ LEFS WITHIN CGROUP NAB=¢,iR)

1C& FORMAT(® IB=°,16,°ALL ENERGY PCIMNTS CF THE FIRST INELASTIC LEVFL
ILIE ABOVE THE UPPER GROUP LIMIT FO GROUP [.%/% I=% i6,

109 FCRMAT{® ND CCNTRIBUTICN YO LISCRETE INELASTIC LEVELS

830
840
850
60
870
380
B90
300
910
520
9120
34C
550
360
970G
380
990
1000
101¢
1020
1034
104¢
1050
1060
1070
1cea
108¢
1100
1ilo

10
2C
30
40
50
50
70
a0
50
100
| BRY
12¢
130
14¢C
150
160
17¢
180
150
200
210
22¢C
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[aNaX el

IF (KMAX LE.NISGY GO TO 3
NESGF=NI SGF+ 10
NISGP=NISGP+10
KEAX=NISG
1¢=1S
KMAX1=KMAX—1
GC 10 6
EZI{KMAX)=0BLELEL}
CALL CORONEN(KMAX EMIN,EFAX EZ,NISG,EPS)
1€=i5
KMAX1=KMAX~1
GC T0 4
CCNT INUE
& RETURN
END

w

w

SUBROUTINE ORDNEN(KFAXoEMIN,EMAX FELLATT,EPS)
CIMENS ION FELDINTT)
REAL*A FELD

CRCNEN NRONET FELD NACH WACHSENCEN WERTEN

IF(KMAX.LT.2} GOTD 1Q0
CC 99 K=2,KMAX
MzK-1
IF{FELD(K).GE.FELD(¥))} GOTO 99
R=FELDIK )
10 #=p-1
1F{M.FQ.0) GOTO 20
IF{R.LT.FELD(M}) GOTO 1IC
20 TA=M¢]
TE=K~1
J=1E
00 30 I=1A,1E
FELD(J+L )=FELC LYY
¢ J=J-1
FELD(T4)=R
§S COATINUE
10C IF(KFAX.EQ.D2} GOTO 200
GOT0 300
200 EMIN=0
EWAX=0
€C 7O 890
200 KFAXX=KM¥AX
N0 500 K=2,KMaX
502 IFIK +GT.KMAXX) GO TO 501
M=K-1

TFISNGLIDABS{(FELN(KI-FELD{M)}}/FELD{K} )} .LELEP %} GO TO 60CC

GC 70 560

6CC KMAXX=KMAXX-1
KEAXS= MAXO (K, KMAXX)
NC 700 KK=KyKHMAXS

230
24C
250
260
270
280
290
300
319
320
330
24¢C
350
316C
270

1C

20

2C

40

5C

€C

70

80

sC
100
110
12¢
130
14¢C
150
160
17¢
180
150
2¢¢
210
22¢C
230
240
280
260
270
28C
290
300
21C
320
220
340
isc
260

(g ¥a

laRal

500
C1

ecc

N

7
130

FELD(KK) =FELD{(KK41)
GO TO 502

COATINUE

KFAX=KMA XX
EMIN=FELD(1)
ErAX=FELDI(KMAX])
CONTINUE

RETURN

ERD

SUBROUT INE CUTS CUTS ARRAY FELD AT ENERGIES
UGG — LOWER VALUE,CGG -~ UPPER VALUE
SUBROUTINE CUTSH UGG+OGG fFELD o AFE o KA 4KE KW AN
CIVMENSION FELCINFE)
WRITE(€,101) UGG,0GG
FORMAT{® UGG=",F12.6, "CGG=°,E12.¢€}
KA=1
KE=NFE
LC=AMAXL (UGG ,FELCIL})
OG=AMINL(OGG ,FELDINFE})
£C 1 K=1,NFE
IFIFELO(K).LTLUGY GO TO 1
KA=K
TF{FELDIKIGCTUGY KA=MAXOL(K-1},1}
cc 70 2
CCATINUF
KMAX1=0
GC YO 7
KMAX1=NFE-KA¢1
K=hFE
DC 4 I=1,NFE
IF(FELDIK).LT.0G) GO VO §
K=K-1
CONTINUE
ccra v
KE=K¢1
KC=NFE-KE
KWAXL=KMAX]—-KC
RETURN
WRITE(6,100) UG,0G, FELD{1},FELC(NFE}
FORMATI® CUTS s UGS' 4E12.69°06=° 4E12.6,° FELD(L1}=°,E12.6,
2EFEL DINFEI=", E12.6)
RETURN
END

ER g
380
390
400
410
42¢
430
440
450
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c Ih THE FOLLOWING FURCTICN FIFOLA (XA,Y A}
C AND (XC, YOI ARE THE STARTING POINTS AND
C {(XByFIPOLA} IS THE INTERPOLATED POINT
FLNCTION FIPOLA(XA,XBsXCsYA,YC)
CX1=XB-XA
DX2=XC-XB
CX=XC~XA

IF{DXoLTel<E~30} GO VO 1
FIPDLA=( YA®D X2+ YC*D X1} /DX
€ TC 2
FIPOLA={ YA+YC} /2.
2 RETURN

EANC

ot

CHE%23SUBROUTINE SICRG PERFORMS INTERPOLATION OF SGIY FOR (EVEL
CHxdx XLEVEL INTO ENFRGY FIELL EZ(l)eecaeaocEZ(KKAX), PRCVINED BY CAORG.
Ceoaa25CIT HAS TWO MEANINGS:FIRST IT IS USED TC STORE THE PARTIAL
Cesmte JRELASTIC CROSS~SECTICAS FROM KECAK. IN ThE SECUKRT PLACE IT IS
CH3322USED TO CONTAIN THE SUM OVER THE PARTIAL IMELASTIC CRCSS-SECTIONS
Ceane AT THE ENERGIES OF THE ENERGY FUELLD EZ{10...FZUKMAN].THEIS LAST
CH24%4QUANTITY IS NEEDED Ik AKED,
CHesadKMAX: DIMENS ION OF ENERGY FIELD EZ(1)ooaEZ(KMAX] (KMAXLI=-KFAX} ¢
CHA%saDIRENSTON OF ERERGY FIELD OF PARTIAL INELASTIC CRCO-SECTICN ON
CRaeddKEDAK .
SUBROUTINE STICORG(I,EZ,AE SGTIP,SGIT,IANFy JMAX,KMAX,NTSGs [5G,
1 NAE)
CIMENS EON EZ(NISG)y AECNAE) SCIT(ISGI9 SCIPT{ISGshAE) s IANFIRAE)
REAL®E EZ,AF o XLEVEL JhAK
COMMON NAM, ISTRUK, ISPA ¢NA L IZ
Cxexak [B=]1 sTHRESHOLC OF INELASTIC SCATTERING LIES AROVE UPPER LIMIT
C#4%440F ENERGY FIELD UNDER CONSTOERATIOhR.
CHhosdnTLl=12LAST EXCITATION LEVEL OF MATERIAL UNDER COUASIDERATICN
CH4s2%HAS BEEN REACHED,
18=0
IL=0
i+=0
J=0
J1=J
XLEVEL=0.00
2 CALL SGINT(EZ ;AE,SGIT KMAX KMAX] (XLEVEL; JoRISGoMAE, ISG,NENRE, TH)
IfF (J.EQ.JL} GC YO 7
Ji=J
IF{KMAXLGCTKMAX) GO TO 1
IANF{J) =1
DO 8 KS5=1,15G
8 SCIPIKS,J1=0.
GC TO 9
1 NETACT=RKMAXI~KMAX
CALL XINPOL{EZoSGIToSGIFILoJI¢NISGy,NETACT,KMAX,KANF,KEND)
TANF(JI=KANF
9 ITF{NENRE.EQ.2} GO TC 3
IF{IH.EQ. O} XLEVEL=XLEVEL® (L .CO¢*Ll.M=5}

ig
20
3G
40
50
134
70
eg
90
100
1ic
120
i20

10
20
30
4C
50
&C
70
80
S¢
100
110
120
130
140
150
160
170
i8¢
150
200
21c¢
220
230
240
250
260
21¢
28¢
290
200
210
320
23¢
340
250
360
270
280

TF=0
c¢C 7C 2
C KHMAXJS=KMAX-TANF{ J)}+ 1
CHentd KRN J=0IMENS TON OF ENERCY FIELL NEEDED FOR CROSS=SECTICN
CHxx22BELONGING TO LEVEL J.
3 JMAX=d-1
c T WRITE(NAGLOD) JUMAX, AE(JMAX )} oKMAX, ]
C 1CC FORMAT(//' MIGHEST CALCULATED LEVEL JMAX=® o16,° FE(JMAX )= 41PD14.6
C Lo PHMAX=% 4 I6, " I=%y 16)
T DC 4 N=1,KMAX
SCITINI=O0.
CC 5 JJd=1,J4MAaX
TFUIANFLJJYLLE.N} GC TC &
€C 1€ 5
SGITINI=SGITIM}+SGIPIR-TANFLJII)EL,dd)
CCNT INUE
4 COANTINUE
SNLLLE=C
CO 11 IZ=1,KMAX
IF (SGITH(IZ}.EQ.N.) GC TC 11
SNULL=1
ct 70 12
11 CONTINUE
12 IF (SNULL.FEQ.0) KMAX=0
C WRITEINA,1G0D) KMAX
CI1000 FORMAT({® KMAX=, 16]
C WRITE(NALIQ0LY (IM,SGIT(IMIEZLIMY, IM=1,KMAX}
CICCYL FORMATIZ2(® IM=", 16,7861 T=? ,E12.6,"FZ=%,E15.8}1
10 RETURN
END

w o

SUBROUT INE SGINTU{EZs AE,SGIT KMARsKMAX L, XLEVEL 3 JoNTSG ¢ NAE: ISG
INENRF ;[ )
CIMENS TOM EZUNISG), AE(NAE Jo SCITUISG) (FELDIC) s KFELLEY NFELLGD
REAL*B NAMoNAMZ o NAMI KFEL FELD s AE EZyENSERNGX LEVELXLEY
COMMON NAM, ISTRUK, ISPA 4NA,LIZ
ECUIVALENCE(FELC (L) ,KFELIL YD
CALL DOPW{ BHBEST s NAMZ)
CALL DOPWIBHSGIZ s NAM3)
KFEL{1)=N&M
KFEL{ZI=NAM2Z
KFEL{3)=hAM3
NFEL( L) =4
FELD{&I=XLEVEL
K=1
KK=0
KBAXL=KMAX
NAMNRE=(
MENRF=0
Er=0.00
EAA=0 .00
SGIN=0.0

390
400
410
4240
43¢
440
450
460
470
48C
490
S0¢C
510
520
£2¢
540
£5Q
560
570
58¢C
590
£0¢
610
620
€3¢
6460
650
660
670
€8C

1a
20
34q
40
50
&C
70
80
9¢
100
11¢
120
130
140
150
16C
17¢
180
§90
200
21C
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SCINN=0,0
CALL NOFLOCIN,NFEL,FELDC,ARDAT,NCO}
IF{N.EQ. 1} GO T3 2
CALL NDFLOCIN,NFEL,FELC,NCAT ¢(NCO
TF(N.EQ.Q) GO TO 30
€C 70O 2
3C CCMTINUE
CC 10 3
[o 3 WRITE(NA,L1O0) AAF, NAM3I,FELN{4]
C 11C FORMAT(®* FOR THE ISOTCPE® A8,*THE CATA TYPE® (88,°TS NCT AVA[=

C LLABLE FOR EXCITATION ENERGIES ABOVE®:G16.B,°'0ON KEDAK®}
3 IF{J.EQ.0) GO YO 1000
iL=1
GC TO 57

Crae#d[L=1 MEANS : LAST EXCITATICN LEVEL OF THE KEDAK LIBRARY
Ces%9%HAS BEEN REACHEL,
2 J=Jel
AE(J)=FELD(4}
XLEV=AEL J)
TFLAE(J) GT.EZ(KMAX)} GO TO S5
GC 7C 6
€5 NERRE=2
IF{J).EQo1) IB=1
Crtxuk [P=1 MEANS @ THRESHCLO FCR IAELASTIC SCAVTERING LIES ABUOVE
CH2222THE UPPER ENERGY LIMIT OF ENERGY FIELD EZ(L) EZ{KFAX ).
GC 7C 57
Cex#sxFIMITNG AT THE BEGINNINGC OF THE TABLE CF EXCITATICN CROSS
Ce2424S ECT IONS HIGHEST ENERGY POINT EN WITH CROSS-SECTION VALUE
CreeksECLAL TO ZERC.
6 CONT INUE
IFIFELDIS) NELD} GC TO 11
EN=FELD( 5}
SCIN=FELD{6)
CALL NDFNXTU{N,NFEL,FELC,NDAT,NCO)
IF(N.EQ. 1) GO TO 6
GC TC 54
Cre249CHECK,WHETHER EN BELGNGS TO ENERGY SCALE NEEDEL FCR THE
Ce#%2%ENERGY REGION EZ{1).coesEZIKMAX])
11 CCATINUE
TFOENGEEZ{L )} AND.EN.LT.EZ{KMAX}) GC TO 1€
IF(FELD(S5) eGELEZ(1) AND.FELD(5).LT EZ{KMAX}) CO TO 18
TFIEN.LT.EZ(1}) GO TO 1§
TF{EN.GT cEZ{KVAX}} CO TO 40
CH¥#%x#*FQOLLOWING CONDITION , THAT LEADS TC STATEMENT RUMBER 18.
Cresss (EN OR FELD(S5) RETWEEN LOWER AND UPPER LIMIT OF FIELD EZ).
18 CONTINUE
KK=KMA X1 +K
EZ{KK)=EN
SGITIK)=SGIN
K=K+¢l
KK=KMAXL #K
EZ(KK)=FELD( 5}
SEITIK}=FELD(6)
NARRE=1
CO 7O &2

22¢
23C
240
25¢
260
270

Caxkdk FCLLOWING CONDITION,THAT LEATS TC STATEMENYT NUMEBER 19(EN IS
CH4%% 4L ESS THAN THE LOWER LIMIT OF ENERGY FIELD EZ).
19 EARN=FELD({S5}
SGINN=FELD(6]}
€0 T9 42
CrkkxkFCLLCWING CONDITION o THAT LEACS TC STATEMENT ALMBER 40
C#3%%2{EN IS GREATER THAN EZ{KMAX}}
40 NEANRE=2
IFiJ.EQ. 1} 1B=1
GC 1O 57
CxekkeF INDING FURTHER ENERGY FCINTS CF CROSS-SECTION TABLE
42 CONTINUE
CALL NDFNXT{N,NFEL, FELL,NDATNCO}
IFIN.EQ. Q) G0 TO 54
IFLFELDIS5)oGELEZ{1) ANDLFELD{S5).LE.EZ{KMAX]) GO TN 43
IF (FELDI{SI.LT.EZ(L}) GC TC 47
IF (FELD(S).GT.EZ{KMAX}} GO TO 48
Ceexst FCLLOWING CONCITION LEACING TN STATEMENT NUMBER 42({F ELD( S}
CHé%42 ITHIN ENERGY LIMIYS OF FIELD EZ)
43 CCATINUE
K=K¢1
KK=KMAX1 +K
IF(NANRE . EQ. 0} GO TC 45
EZIKK)=FELD(S5}
SCITE(KI=FELD(6}
GO TN 42
45 NANRE=1
K=MAXO{{K-1},1}
KK=KMAXT +K
EZ(KK)=ENN
SCIT{K)=SGINN
K=K+l
KEK=KMAXL+K
EZ(KK)=FFLD(5)
SGIT{KI=FELD(6)
GO YO 42
C***;*F(LLCHING CONCITION, THAT LEACS TO STATEMENT NUWBER 4T.(FELD{S)
CH#xke]S LESS THAN THE LOWER ENERGY LIMIT CF FIFLD F2)
47 EAN=FFLN(S}
SGINK=FELD{6]}
K=MAXO((K-1),0)
GC TC 42
CH¥xx%FOLLOWING CONDITION,THATY LEACS TC STATEMERT NUKREER &8, (FELD(S)
Cx¥2%8 ]S L ARGER THAN THE UPPER ENERGY OF FIELD EZ)
48 CONTINUE
K=K+1
KK=KFAX]L +K
EZ(KK)} =FELD{ 5}
SCITEKI=FELD(6)
Cxxxx%LAST ENERGY COF CRNOSS~SECTICN TABLF,BELCNGING TC EXCITATION
C*2e43ENERGY FELD(4), THAT INFLUENCES ERERGY FIELD EZ(1).. . EZIKEAX)
CrsxsxHAS BEEN READ
GO 10 54
1000 WRITE(NASLLL) JsFELDI4)
111 FCRMAT(® J=*' 16" FELD=®,Gl6.8)

71C
780
780
gcce
810
ez¢
330
€40
850
860
elo
8RO
€50
900
310
s2¢C
330
94C
950
9€0
370
SEQ
95¢
1300
1010
1020
1¢3¢C
1C4C
1050
1CeC
1370
1CEC
(90
1100
111c
1120
1130
1140
1150
11&C
L1170
1180
1190
1200
1z2i¢
1220
1230
1240
1250
126G
1270
1280
1290
1300
131C
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RETURN 1L
54 IF(XLEV.LT.FELDI4)} K=}
XLEVEL=FFLD{ 4}
TFINENRE.EQ.2) GO TO 57
Ce#xkCUTTING ENDS 0OF ENERGY FIELD,IF EZ(L} OR EZ{KMEX} ARE CONTAINED
Commsn N EZ(KMAXZ) oosEZ(KMAXL),
KMA X 2=KMA X1

KMAX 1=KK

C IF(EZUKMAXI-1} . EC.EZ(KHMAX)} €O TC 56

C €EC TN 59

C 56 KKAXL=KMAXL -1

C %6 TF(FZIKMAX2+2).EQ.EZ{1}} GO TO 6C

C €C 70 58

C 60 KPAXZI=KMAXZ+1

C KKMAX I=KMAX]1~1

C CC 61 TO=KMAXZ1 ,KMAXL

£ €l EZLION=EZIIO+]])

58 KEAXZ22=KMAX2+¢1
ET MET=KMAXI-KMAXZ
RETURN
END

C KIMPOL PERFORMS LINEAR IMTERPGLATILCN COF THE EXCITATION

C CROSS-SECTIONS OF EACH LEVEL IN THE ENERGY FIELD EZ.

C SGIT -~ VALUES REAC FRCH KEDAK,SGP - INTERPOLATEC VALUES.
SLBROUTINE XINPOL(EZoSCIToSGPoNISG,NETACT KMAX ;KANFKEND)
REAL#B NAM,E7Z
DIMENSION EZINISG) s SGITUINETACT)SGP{KMAX )

CTEMON NAM, ISTRUK, ISPANA,LIZ
c WRITE(6 100 {{J,EZ{KMAX +U),SCITIJ) e J=1s HETACT )
C 10C FORMAT(Z2U® J=7,016, EK=°3Gl6aBy®SK="yGl6.811

CC 1 I=1,KMAX

DC 2 J=1 «NETACT

Jb=g

TFLEZ(KMAX+ BV LTEZ(E)} GO TC 2
IF(EZIKMAX+I)EQ.EZLT}) GC TC 7
IF{EZEKMAX +J} GT FZUT}-AND.J.EQ.1} GO TN 2
SGPEI) =FIPOLDIEZ(KMAX®U~1 Do EZ(T) FZIKMAX#J)y
ISCIT(I-1 3o SGITLI D)

SGPEII=SGITLU-L 4SNCLULEZI I -2 KMAK+I~L )/ EEZIKMAX 4] I~EZ{KMA XoJ~ )
TVIIR{SGITEI)-SGI T I~10)

GC 7O 1

CCATINUE

SCPELI=0.

GC TC 1

SCPLT)=SGITL A}

CONT INUE

KANF=1

KEAD=KMAX

T0 & K=l:KMAX

IFISGPIK}.EQ.O.} GO TO 5

IF{K.EQ. 1} GO 70 4

[aXe]

[FERN

ok

1320
123¢
1340
1320
1360
1270
13280
136¢
14CC
1410
142¢
1430
1440
14%¢
1460
147¢
1480
1450
LECC
1510
1520

1¢
20
20
40
50
6C
70
80
90
1cc
11¢
120
13¢
140
150
1€l
170
180
190
2CQ
214
220
230
240
250
2¢eQ
21¢
280
2640
300

IF(SGPI{K-1},EQuOD o JKANF=K~1
GC 70 4
TFIK.EQ.KANF) GO TO ¢
TFIK LT KMAX o ANDGKEND.GTK) KEND =K
GC 7O 4
€ KANE=K+1
& C(CNT INUE
IF{KANF.GT-KMAX) KARF=KWAX
C WRITE(NAy121) KANF,KEND
C 121 FORMAT(® KANF=® 16, "KENC=%, 106}
KMAXX=FSG-KANF+1
CC 9 I=1,KMAX
S SGP{I})=SGPIKARFe¢I~1]}
120 FORMATI3(® I=731€s "EL="3G1laoby SGP=",G 1lbe €))

\R

C
C CC 8 [=] (KMAXX
c 8 SCIT(13=5GPII}
RETURN
EAD

SLBROUTINE FLUMMI[A By EAsER Es ENGSENLECO,SCOeVolyFo AR, FU, ABN, INT,

i GRyFEKOE yEGR yRSFyESPySPER,SCMCFEKC ,ELSIGy
2 ELTOT yET oST o BAT s CAT o MLAJNLE ITSEL NMAX, NXJNEZT,
2 NSPEK LSPEK, MAZyATK KT sRTTT,RTTP, ICCS, ICOSP,
4 NECU¢NECUP o T15M s TSMP, TSy ISNP, TSCO, 1 SCOP,ISEC,
b ISECP (KIM; RSy NKsAR,GESC,SGTCT)
C
C
Co 3 4008 % o o0 oo ook o AR oK oo o R o RO Ko 6 o oo R R o oo o RO ek o ok o R R
[
C FLUMMI
C

CRALFBANBIRGRRBENRBR S B R A RAF RS RIS PR AR PR S wRe kR F D bk ke Rk e RKEER KR &
C
C
CoAx2RELASTISCHE STREUMATRIX BIS ZUR 5, ORONUNGERREX S A 45588 & p 0% dadfhdb &
Caseks YD TOTALE GRUPPENQUERSCHNITTE NIV MOMENTABHAFEMNCIGER W ICKHTUNG
C
C
REAL %8 STOFF ,MAT
CIMENSEON AUISM)BUISM)EACTSMI; EBLISH I E(ISM Y,
ENTISD) o SOGN{ISCY ECOITISDISCOCIST oV LISODI W LISTYE, FLISNE,
AR {ICOSTs FULICOS),
ABNINEZT ) s INT{NE27 V), GRINEZT I, FEKDE(NEZT},
EGUNXY RINXY ,RSPIHNXY
ESPINSPER o SPEKILSPEK b,
NSTE6) sLEGIG) +MAZI2),
SGNCLICOS, ISMIFEKOIISH NECUD sELSIGLE (RECUMX)
ELTCTL2 oNX)y
HMAT{KEY ,DAT(KTY,
ETINTTT I, STINTTT 3¢
GELISC) ySCGUISCI»SCTOTIS 4BX}
COMMON STOFF, ISTRUK s ISPASNOUT KPR IM T LKL

@ WD o A S W RS e

210
2zC
330
340
350
360
370
28¢
390
4CQ
410
42¢C
43¢
440
45(
460
470
48¢

i
20
ED
40
ta
60
g

50
1cC
1id
120
130
tac
180
1€4
170
180
i8¢
200
21
22¢
230
240
250
26C
21¢
280
29¢C
300
210
32C
330
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DATA NSY/81,81,1€61,161,221,321/

C AST(L)= ANZAHL CER AEQUIDISTANTEN STREUKOSINUSSTUETZPUNKTE DER
c SGNC IM L-SYSTEP FUER DAS (L-1)-TE MOMERT
CATA LEG/ 24193040 5:6/
c LEG = REIHENFOLGE BEI NER MOMENTENBERECHAUNGC
C

BRITE (NOUT ,9000])

90CC FORMAT(1HO/LHO/® PRCGRAMM KEANZIFFER 6°)
WRITE (NOUT ,9001)

9001 FCRMAT(® PROGRAMF ZUR BERECHMUNG ELASTISCHER STREUMATRIZEN®/)
CALL FSPIE

C
Canskk SETZEN INTERNER KONSTARTENSER kbt kb kbbb s n e a st S0 ¢ 440 A5 S kb ik k

C 1SM = ANZAHL DER ENERGIESTUETIPUNKTE PRO MAKRCGRUPPE IM GROBNETZ
c 150 = MAXIMALE ANZAHL DER ENFRCIESTUET ZPUNKTE PRO MAKROCRUPPE
c IM FEINNETZ
C K = ANZAHL VON CRUNCPUNKTEN IM UESERSTREUBEREICH
c NR = MAXIMALZAHML VCA GRURDPUNKTEN ¥ NICHT-UEBERSTREUBEREICH
c NS = MAXIMALE FEINGRUPPENZAHL PRO GROBGRUPPE
PE =1
C PK = ANTEIL VON MUEL BEI DER KLCRREKTUR DES 1. MOPENTES
C NECU = MAXIMALE STREUBREITE
C NMAX = MAXIMALER LEGEANDRE-AFPROXIPATICNSCFAC
C ACUT = UNIT-MUMMER DER AUSCABE-CATEIL
c ICCS = ANZAHL CER AEQUIDISTANTEN STREUKOSTNUSSTUETZPUNKTE DER VON
C KNDF GELESENEN NIFFERFNTIELLEN STREUQUERSCHRITIE (SGNC)
NF =10
C NF = SPEICHEREINHEIT FUER ENERGIECTIFF, LECENCRE~-KQEFF,
C
Chtxt3ITAITIALI SIERUNG INTERNER GROFSSEN# 23Rtttk dbhfhidhbtd
NCY = 1
Kir = 0
NEN = 0
ITA =0
18C=1
NSTIS = NST(6)
NLEB = NECU
€O = 2./{1C0OS5~1)
NGS=0
MECUP=0Q
1SCP=0
[srp=0
1COSP=0
1scap=0
1SECP=0
NTTP=0
KSPE=1
C

CHakkLESEN NES ATOMGFWICHTESKR kR Ak Sk R IR AR AR DR RS A4 AR AR B AR DA R BB HK KD
CALL LOOKO(XMAT,MASSE,COM,81C01}
ALFA = ((XMAT-1.)}/(XMAT 410 )%%2

C

Cxxxes UMSORT IEREN DER CRUPPENGRENZEN # @R m b8 dx ko #8 bob # 344 % % ok Dk ook ok o ook
KESPEK=NSPEK

24C
350
160
370
280
35¢
400
410
420
430
44¢
450
4€C
470
480
46C
500
510
520
£30
£4C
550
560
€70
£8c
£9¢C
600
€1C
620
€3¢
64
650
eec
670
€8C
690
700
71C
720
73C
74G
750
T1&C
770
7180
790
8cc
310
820
83¢C
840
g5¢
860
870
BEC

IF{NSPEK GT. 1)
KSPF=0
KSPEK=0

308 CC 302 I=],NX
TI=NX-1¢1

302 ABNET)=EG(II)

€O TC 3C5

TFUABNINX)~1.E-2)201,2C32,304
301 WRITE(NOUT,,353)
3€C FORMAT(//* **%*ERROR 6.8 : THE SMALLEST GROUP BCLACARY MUST BE GREZ
LTFR THAN OR EQUAL TC ll.E-3°}
GC TC 8900
204 NFCR=NE27
ABNINEGRI=AMAXL (1.E-3, .G9*ARN(NX}]
Co 10 4
303 NMECR=NX
C
CHx2%4ARFST [MMUNG NFR GRUPPENLETHARGIEN ®kkk dkfok A fk %k % Rk & % ok ok ook o ke gok b
4 RCR = NEGR-1
ALFA = AMAXL(ALFAABNINEGR}/ZABNELY)
ALLN = ALOGIALFA)
€A = ABNIULI/ABM(2)
DO 5 I = I,NGR
5 R{I}J=ALOGIABN(I}/ABN{I¢#1})
c
CH%#%3 ESEN DER SGNC-FNERGIEN UND BESTIMMUNG DER STRELRREITESk&skkthkris
TF(MASSE.EQ.1} GOTO 6
CALL LOOK3{NEN.EB I SCoNGRsABR,ISWF,ISHMF ,GRyAREGF, ISEL, ISCNC}
IF(ISGNC .EQ.1} GO YO 8000
CALL LOOK2(1,EBs ICOS, ICOSP, AR, I SM, SGNC )
ES = EBLL}
GCio 7
€ ES = ABN{1)
I = 100%ALOGLO(ABN(LI/AEN(NECRT)
NK = MAXO{ I NK)
7 NUE=2
DC 10 I = 2,AGR
AM = ALFA®ABNI{T)
IF = [+l
DO S IT = IP,NFGR
TFUABNITI)LE.AM )
S CCNTINLE
IT = NEGR
10 ANUE = MAXO(NUE, TI-T¢1}
TF{NUE.LE.NUEB} GCYO 8
NECUP=NUE-NUEB '
8 NLEBR = NUE
ISCOP=NUEB*ISC— ISCO

GOTO 10

IF(ISCOP.LT.0) ISCCP=0
TSECP=ISD-ISEC
IFLISECP LT .0} [SECP=0

FF(ISMP+ICOSP+NECUP+ISCCPHISFCP.ETL0)  RETURN

C

CrExxkBESTIMMUNG NER MAKRCGRUPPENE INTEILUNGH 242 #8864 8 4 948 %hhhk s dhdhbfinkn
12 KIM = MINOINGR~IM,NUES-1)

IN = [M+KIM

890
SCC
310
g20
930
§4C

950
SE0
370
S8C
56C
1000
fo1c
1320
1C2¢
1cal
L1050
10€0
1070
1030
165¢C
1100
111¢C
112C
1130
1140
1150
11€0
1170
1180
11sC
1200
1210
1220
1230
1z24C
1250
126¢C
1270
1280
129¢
L300
1310
1320
1330
124¢C
1350
12€C
1370
1280
1390
1400
14icC
1420
1430
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CALL MAKRO[ALFAALLN,ISCILIMoNGRABRR;ISD, TSP ISCP RS RK,NR,
NENy NECU NUEBo Vo Wy Fo ELTOTy INTTo INT,NEGR s KSPE s hSPEK,
ESPoNTKo KT o#AT NTTT NTTFAF,ISEL,ISET}

IF{ISGT.EQ.1} GO TO 8000
IF(ISDPeNTTP.GT.D} RETURN

13 NEK = NEN

IF{NENGE Q. O} GCTO té

TF{EB{NEND} GE.ABNIIL)}) GOTo 16
WRITE(NOUT 913} STOFF,EBINEN}

TGP

16 CUAT INUE

Chkdkx ¥ A K R O G FU P

c

C

€

C
20

C

CHang
22
28
€0
€2

c

CHred ¢ MAKROSKOPISCHER TOTALER

C

Cexu2#EINORDNEN DES AUSSTREU INTERVALLES (ND LESEN DER

64
X3

68

ic

1

IR = 1
KANF = INT{IR}¢l

IF{IR.EQ .1} NANF = NANF-1
NERD = INT{IR¢1)

NEN = NEK

ISCY = 1

BESTIMMUNG DES EINSTREUINTERVALLESHak ki kb kA4 n e d b idpdgeehs s

EARF = ABN(NENC¢L}
EEARD=ABN (NANF}

IF{MASSE .GT.W1) GOYo 28
REN =]

EACLY = ABN(IL)
IF{MASSE.EQ.1) 60TO 62
DC 60 NE = 1,NEN

EA(NE) = EBINE}

COARTINUE

NTT=1

IFINTK.EQo1) CALL MIXSGT{KT  MAaTDAT,NTTT,ATTP R 1T oET ST, EBNF,EEND,

158GV}
IF{ISGT.EQ.1} GO TO BOCQ
IFINTTP.GT -0} RETURN

IF{FEALL) GE.EERD]) GOTC 88
EC €4 NE = 1,NEN

NI = NE

TF{EA{NE )oGE.EANF) GOTC 66
COAT INUE

DL 68 KWE = L REN

NC = NEN-NE+]
TR{EAIND)LLE.EENC) GOTC TN
CONT INUE

IFINT.FQ- 1) GOTOo 78
NC=MINQINO+2,NEN )
RI=HAXO{NI-2Z,1)

P ENRECHNU®NG #2888 i8%sh6deddphnsdosin

QUERSCHNITYT FUER FEIMSTRLKTURWICHTUNGR* &% %

SG NC ok s o o oo Rl % o ok

1440
145¢C
1460
1470
14€0Q
1490
1500
1510
1520
1530
1540
1550
156C
1570
158¢
1590
1600
1€1¢C
1620
1€3¢
1640
1650
1e6C
1670
168C
16SC
1700
171¢
1720
1730
1740
1750
17¢C
1770
178¢C
179¢
1800
18310
1820
1€20
184C

1850
18€0
1870
jgs8c
1890
1sC0
isic
1920
1920
1940
155¢C
1560
1970
1S8C

14

ie

17
C

78

84

gé
c
Chbndn

38

sC
C

CH2¥ %R TRANSFORMATION DEFR SGNC SRR Ak SRk dkdh AR A AR AR A R E SRR A RS Ak R DB BB bk kB b

100

101
162
103

c

Cxat 4B ENFRGIEINTERPCLATION DER SGNCoa# bt dkdbha ok t Rk kR ¢ 80 sl gk f ok Eifok kg o
CALL PUNKUINGRNEGR; ABR, RANF AEND (NENLALFAAK,KE,

NEN = NO-NI+1

CC T4 NE = NIyNC

AINE} = EAINE}

PO 76 NE = 1,NEN

EAINE} = A[NE+NI-1}

CALL LOUKZINEN,EA,ICOS,ICOSP AR, ISM,SGRC )
FFLICOSP.NELO} RETURN
IF(EAINEND cGEFEND) GCYOo 100
NEN = NEN¢1

EA{NEN) = EEND

Dg 71 1P = 1.ICOS

SGARCUEP, NEN) = SGNC{IP,NEN-1}
GCTO 100
RER=MINO (NO®2 NEND

CALL LNOKZINENS,EALICOS,ICOSPAR, ISk, SGAC)
IFLICOSP.NELD) RETURN
IF(FS.LE.EANF) GO TO 100
CC 84 NE = 1,NEN

NA = NEN-NE®#]

NU = NEN—-NE#2

EAINY} = EA{NA)

DC 84 1P = 1,1C0S
SENCEIPyNU} = SGNC{ IP,NA)
ES{L} = EANF

NEN = NENs1

£tC 86 IP = 1,IC0OS
SGAC{IPs1l) = CoT957747E-01
CCTO 100

KOSINUS UND ENERGIEN BET [SCTROPIE W (M=SYSTE 0 ® sk pohd ook ohoxokod kb

CC 30 IP = 1,IC0S
AR{IP) = (IP~1}%CD-1,
NEN = 0

CALL PUNKINGR NEGR, ABR, RANF,NERD ,NEN, ALFA, NI, NR,

[SHISHPESN,EsRALLNY
IFUISMP.GT 40 ) RETURN
18CT = 0
cOT0 115

Al = ABS(AR({LY¢l.)

A2 = ARS{AR(UICOSI~l.)

TFlAL LT 1.E~S.AND. A2 LT L.E-5} Gave 102
WRITE(NAUT,927) (AR{EP},IP=1,1C0S)

G010 800C

Co 103 P = 2,1C08

IF(AR{IP}. LE. AR{IP-1}) GO TC 101

CONT INUE

CALL TRAFCUICCSsNEN,ISHM,SGNC X WFAT, SLFA,AR)

ISMy TSMP s ISNyER 4ALLND
IF{ISMP.GT.O} RETURN

1990
20C0
2010
2Lac
2¢3¢C
2040
2050
2060
20170
20840
2090
2100
2110
2120
212¢
2140
215¢C
216¢€
2170
2180
2190
2200
2210
2220
2230
2240
2250
28€0
2270
2z8¢
2290
2z2cc
231¢
2320

2133¢
2340
21350
236C
2370
238¢
2390
2400
241¢
2620
243C
2440
2450
2460
2470
2480
2490
2500
251¢
2520
2520
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CALL PUSUM{ ISM NEN,EAISN,EyV¥) 2540 EN{1) = EANF 3090

AU=0 2550 ENE2) = EEND 31ce

NC=0 e SCN(1) = 1. 3lie

104 IF(F(NU+1).GE.EANF}) GO TO 1(Cé 2570 SEA{2) = 1. 210

AL=NU#&1 258C M=; 3120

GO 1O 104 2590 ECC(1)=EANF 3140

106 IF(E{ISN-NO).LE.EENC} CC TO 108 2600 ECC{2)=EEND 215¢

NC=NGO+1 2610 SCOt1)=COM 3160

CC 7O 106 2620 SCCi{2)=CCM 311¢

108 [ SK=1SN-NU~NO 263¢C [FINGS.EQ. O) NG S=NANF 3180

co 111 P = 1,1COS 2640 C 3190

EC 110 NE = 1,NEN 2¢5¢C CHakek MULTIGRUPPFN-FENERGI EIATEGRAT ION s hb bt dhkpddkh ddasdadk kb dddhbhdhks 320C

©110 BUAE} = SGNC{IP/NE} 2€60 130 CALL GRUPIN (MASSE XMAT ALFA COMISOToPMaLEG ANLEGNARFNERD,NMUESB, 3210

CALL IPOLAINEN,EA,BoISNsEsAsF} 2670 1 TLy IM, AGRy NEGR ¢ ABN ISA, Eo K, EN,SGNo M ECD, SCONTTLET, 3220

CC 111 MNE=1, ISK 2680 Z ST #A7 sKSPE KSPEK FSP ,SPEKyNSFEK L SFEK, ISHM, ISE, 2220

NC=NFeNU 266C 3 NECU, ESCO; ISECsNFyFoAeGR SGNC s FFK U s¥oWel STT RSP, 324¢

IFIEINOYLE.ES) AINO)=A(L) 2700 4 ELSIGyAGT 4 RGGsCFySG,SCTCT) 325¢C

111 SCACEIP,NE}=A{KD) 2710 C 3260

DO 113 NE=1,ISK 2720 Cexkk %k ALSGABE VON TNFORMATICAEN®S2hs ikt dk st dka s A 4442445080 40%s%es 3770

113 EINEI=E{(NEeNU} 2730 IF(ISEL.LT.O} CALL TRFORMIALFANEGR,ARN,R IL ¢I0, IATT,IAT, 3280

ISh = ISK 274¢C i NSToNSTISs TRpISTT oK AT NTTLACUTH 3260

C 2750 o 33¢¢0

ChanrkERERGIENIFFERENT IELLE LECENDRE-KOEFFIZ IENTEN #odskkhtmkhdhdmpehks 276(C IF{IR+*1.GELINTT) GOT0 290 3310

115 CALL LECAL {MASSE XMAT, ALFAISOT ;LEG,NLE,NAKF, REND, NUER, IL, IM, 2770 IR = [Re#l 3132¢

NEGR;ABNy ICOSy AR, TSN o Ey SGNC o NSToNSTIS, T SMyT SDyNECU, 278cC cCOT0 20 3320

Z ITANFoGRyFEKCE s FUGAGECCsSCO YV oWy Fo FEKTC) 276¢C C 3340

C 2800 Crexd UL TIGRUPPENKONSTANTENR Sk % sk A6 82 84X Rk R RRRE IS A RRRR SRR SRR 6B kR D 3650

CHeikALESEN DER SGTy SGN UND MUEL*®sdkdkbkdbdkhkadddr dAnk ko shdhdnddhhhtkt JQJQ 290 CALL MUKON(ELSTG,ELYOT ¢NLE ¢ NECU, NUEB o 1L 1M oNGR s ¥ASSE] 31360

IF{TARSE ISEL }oEQo 1o AND. ISOT.EQ. O} GCYO 120 2820 C 227¢

CALL LCOKL(ISCyMyECOsSCC, EANFy EEND gL, ISGT) 2€3C C### 22 AUSDRUCK EN DER FRGERNI S SE® % %ok dof ok i ok s ok ook o okl bk Rk ek kok ek 3380

IFTISGT.EQ.1}Y GO TC 8000 2840 TF = [M-KIM 3350

AW = ECO(MI 2850 3CC CALL PRINT(ELSIG,ELTOT RLASRLE ¢NFCUSRUEB, ISEL ¢MCF KSPE,HAL,NTK, 3400

IFIP. LT, ISD) GCTO 117 28€C - KIMoNGT SGTOT RSP, HASSE NG S) 3410

116 ISDP = ISDO®{ALOG(EEND/AM)/ALCGEANM/EANF}) 2870 GC 7O B200 242C

FETURN 2880 C 3430

117 TF(MASSE.GT. Lo OR.FANF.GT.10.} €CYC 119 289C 1001 WRIVE (NOQUT,1002) STGFF 3440

CC 118 J = 1M 2900 8CCC KL = KL+1 3450

IF{ECO{J).GT.10.) GCYC 119 291¢ RETURN 34€0

118 SCOtJI) = 6667 2920 C 2470

119 CALL LCOKL{ISC,K¢ENySGNs EANF4EENLCy 0y ISCT) 2%3¢C C 3480

IF{IS6T.EQ.1) GO TC 8CQO 2940 909 FCFRMAT (1L HO} 2490

IFINGT .EQ.O} GOTO 130 2950 G13 FORMAT(//® *%%ERROR 6,1 3 FOR ® 4A8,° SCATTERIAC MATRICES CANNDY B8 3500

CALL LOOKL{ISD,AGGyGE,SGsEANF,EENC 2, ISCT) 25¢€C 1E CALCULATED®/I6X*FOR ENERGIES ABOVE *, IPE1C.3,° €¥ FOR LACK OF SGA 3510

IFLISGYL.EQ.1} GO 79 8CCC 2970 2C CN KEDAK®) 352¢

AF = GEENGG) 29€¢ 920 FCRMATI(//® *%%FRROR 6.8 : THE FOLLCKING SGNC-CCSIME-PESE FCUAND C 3530

IF(NGG.GE.ISD} GOTG 116 2990 -N KEDAK CANNOT BE USED®//{LNF12,3}} 354C

GLTO 130 3000 10C2 FORMAT(//® =%*ERROR 6.7 : FOR *,88," SCATTERINC MATRICES CANNOT E 3550

C 3C10 LE CALCULATFD FQOR®/16X, *LACK OF ISOTL (ATOMIC wWEIGHT) ON KEDAKS®) 35¢C

120 IFINGT .EQ.0) GOYO 122 3020 C 357¢C

AGG = 2 302C END 3580
GE(L} = EANF 3040
CE{2) = EEND LT
SGULY = 1. 3060
SC(2) = 1, 3070

122 k = 2 30ec
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SUBROUTINE SUMI{M,A,S) 10

C 20
Cope ok SUPMATT O N e o ook o e ool o o o e o e o oo o o o o o o o oot oo oo o o o 0o 00k o 0 o o o R ot o o o 30
C 40
RELL®B  SP,SHN 50
DIMENSION A(M) 60 SLERQUTINE IPCLA(MGABsAsX, YT} 10
C 10 c 20
IF{¥.LE: 2} GCYC 13 8C [ KUBISCH-QUADRAT ISCH~LINEARE INTERPOLATION 2q
Ce22s%4SORTIERENREE kSR n Rk bh SR S0 R0 e v b b AR AR e 2R R kARG E R D e PRk kR Gh etk gt 90 C LATER VERMEIDUNG ZUSAETZLICHER EXREMHESTE 40
AN=1 100 C 50
1A = 2 110 CIMERSION A(MD BIMIoTVEPD X (NDoY (N} &C
KK = 0 120 C 70
1 K =0 120 C TANCENTEN 80
EC 2 1 = TApMe2 | 140 TEH = (BL2)-BELV)7{AC2)-801 1)) . 3¢
Ig = (-1 150 TiM} = (BIM)I-BIM—1J3/CAIMI~AIM~1)) 100
IFCAQIBYLELAGL} GOVC 2 160 Wh = M-l 11q
B = A[I} 170 LN 2 J = 2,MN 120
A(T) = A(IB) 18C JF = Jel 130
AliB) = B 190 FLAEIINED Y 140
K =1 200 T4 = 0. 150
2 CONTINUFE 210 IF(BUJP) oGTaBII)oANCB(J)oGT B{JIM}) 1¢0
N = =N 220 =~T0d = (BUIPI-BLUMII/UATIPI AT IM)) 170
Id = TA~N 220 IFLBEJP) oLY . BlSIoANDBIJILTBLIMI) 180
IFIK.EQ, 1) GOT0 1 260 =T0dY = (BUJPI=-BUIMIIZUBLIP)-RL MY 15¢
IF(KK.EQaL1} 60T 3 250 2 CONT INUE 200
KK = 1 260 4 216
ceyc 1 270 C INTERPOLATION 220
c - z8¢ Yil} = B(L} 23¢
CHeAdASUMM [ ERE N ok e okt o e o ok e o ok ook ks s ok ok e ok ok R Rk ek kB R Rk kiR Rk 290 Y{AN} = B{M) 24C
3 SF = 0. ) 300 NM = N-1 250
Sh = C. 210 J =1 260
IF{A{L}.CEaDW) GoTO 8 320 DO 16 I = 2,hHM 270
IF(A(M). LE.OW ) GOY0 10 33¢ & JF{XET)-a(d1} 648,10 280
0O & 1 = 2,M 340 ¢ S = X{I}-al(K} 28¢C
TF({ATI~1) ol EeOal e ANDolA{TI}oCELDL}]) coYo 5 350 YOI) = AO¢{A1+(A2¢AKS)RS) %S 100
4 CONTINUE 360
5 1A = | 370 GOTO 16 710
I8 = I-1 284Q 8 Y{I} = B(J) 320
DO 6 T = [A,H 390 GCi0 16 3130
& SF = SP+DBLE(ALLD} 40G 10 kK = § 34C
DO 7 T = 1,18 410 4= el 350
7 SN = SN#DBLE(ALIA-T}) 420 L = A(JI-A(K) 36¢
GC70 12 &2C v = BlLJ)-BIK) 3tTo
8 0C9 I = LM 440 R = ¥-T{K)*J 380
9 SF = SP+DBLE(ACTY) 45C W= UEIT(S-TEK}D 39¢
GCT0 12 460 A0 = BIK]} 400
10 ¥F = Mel 470 Al = T{K} 410
CC L1 I = 1,4M 48C AZ = [ 3*R-HW) /LU*L) 420
11 SN = SN&DBLE{A(MP-11}} 490 83 = (W-2%R}/(URURY) 430
12 § = SNGLISN#SP) £CQ TFETIK) o EQu 0o s ARDT{J} o EC. D} GOTO & 440
RE TURN 51C TF{ABS{A3)L T.1.E~30} GOTO 4 450
13 5 = AL} 520 Yk = A2 /{3%A3) 460
1FiF.EQe2) S = S+4(2} €3¢ IF{XWolEeOooORe XHaGEU) GOT0 4 470
RETURN 540 A3 = 0, 480
C 5€0 IF(T{J}.EQ.0.) GOT0 12 490
ERD 560 [F{T{K}.EQ.0,.} GOTO 14 500

A2 = R/{URU} 510

- S0t & =



c

12

14

16

T{J) = 2#W/U~-T{K)
IF(ABS{A2) o LTal.E~30)
XW = ~AL/(2%A2)
TFIXWeLE D0 ORXNGEUY
Al = V/U

A2 = 0.

T(8) = a1l

CCYO 4

Al = 2%V /Y

A2 = =¥/ (U*U)

GC10 4

Al = 0.

A2 = ¥V/1Uumy)

GCT0 4

CCNT INUE

RETURN

GOTC 4

GCOTa 4

ENC

SLBROUTINE PUSUM{ISDsKA,A¢KELE,B)

CHed34STUETZPUNKTMENGEN VERE T NTGE N ® ko ok e ok ool o e ot e s sk oo ot oo ke o 6o o oo o o ook %

C

C

10

DIFERSION ACISCYSE(ISD}B(ISD)

cc 2z
BIK} =

K = 1 KE
ElK}

[T | 3T
Pt pons

J
1
K
IF(J.6T. 15D}
IFIK.GT. KA}
{F{1.GT.KE}
FF(ALK}-BU(TI} )
E{J) = ALK)

J o= Jel
K = Keb
cav0 3
E€J) =
4= Jel
I = T+t
K o= K¢l
5070 3
E(J) =
J o= Jel
I = (¢l
GCYo 3
IF(I.GT. KE}
OC 12 K=1,KE
E(J)=BiK)}

J = Ml

GOYTO 18
G070 10
GNTO0 14

49546

ALK}

Bl1})

GC TC 18

520
53C
540
550
560
570
580
560
6C0
610
€20
630
€40
85C
660
670
680
650

10

20

30

40

50

60

10

80

S0
1co
i10
12C
130
14C
150
160
i7¢
180
isc
200
21¢
Z2¢
230
240
250
260
2ic
280
290
ice
310
320
320

IF(Ja.GT.ISD)
CCATINUE

€e 70 18

0C 16 I=K,KA
ECJ)=ALT)
4= Jel
IF{J.6T.150]
CCNT INUE
KE=J~1
RETURN

GOTO0 18

GOTO 18

EAD

SLBROUTINE MAKRO(ALFA, ALLN, ISO, TL, IMoNCR, ABNy R IS0, TSMo ] SDPyN S NK
NR gNEN¢NECU yNUEB g Vo HoyFoLSTHoINTT, INT, NEGR,
KSPEyNSPEKsESPyNTKy KT yMATNTT T NTTP,NF,ISEL,ISGT}

CHex#4BEST IMMUNG EINER NEN QUERSCHNITTS~ UND SPEKTRUMSSTUETZISTELLEN UND

12
14
16
1€

C

[«

C

c

CER ANZAHL DER GRUNCPUNKTE ANGEP ASSTEN MAKRNGRUPPEN-EINTEILUNG

REAL#8 STOFF,MAT,STHM

REAL URAN/®U 23%/

CIMENSINN  ABN{NEGRJsRINGR}, TNTINEGR} LST{2,ACF)VI{ISDI ¢w{ISCH,
FUISD) ESPINSPER) (MAT (KT}

COMMON STOFF o I STRUK I SPASNCUT

c
CHkxskANZAHL DER SGT-STUETZSTELLEN {PFISCHUNG) PRC GRUFFE #ikanosttsthbdd

2

€C 2 N = IL, M
LSTLL 4N} = O
IFINTK.GT. 1)
TF{NTK.EQ.O}

NC 4 K = 1,KT
A = MAT{K)
IF(A.NEL,URAND
STM = MATIK)
MATIKY = MAT(1}
BATEL) = STM
CONT INUE

S1F = STOFF

EA = ABN{ IM+1)
EE = ABN{IL}
STCFF = MAT(1)
CALL LNOKI(ISD K Ve Wy EAGEE2,1SGT}
[F{ISGT.EQ.L1} RETURN

vil) = EA

TF(KT.EQ.L) GOTO 10

00 8 MM = 2,KY

STOFF = MAT [ MM}

CALL LOOKL{TSD oI oFoHeEAVIK) 2,15GT)
IF{ISGT.EQ.1) RETURN

F{1} = EA

CALL PUSUMITSN oI oF KoV o}

GCTO 46
GCTO 24

GOTC &

340
15¢
360
37¢C
380
390
4CC
410
420
430
4460
45C

10

20

30

40

50

60

70

80

5Q
to0
110
120
120
140
150
1£¢
170
1€¢C
190
200
210
220
230
240
250
2¢¢
270
280
295G
300
2i1c
329
330
340
350
3eq
370
380
290

- 901 € -



c

CHes22ANIAHL SGMN-~y MUEL—, 56T~ UND MAKRORWICHTUNG SSPEKTRUM~STUETZSTELLEN

C

8 CCATINUE
10 Nh = TH-JL#1L

Kl = 1

DC 16 N = 1.hh
I = IM=-N#]L

4 = ABN(TI}

DC 12 MM = KL,K
IFIVIMM) GEoA) GOY0 14
12 CONTINUF
¥p o= Kel
14 LETQLel} = LSTUL I} ¢MM-KL
KL = MM
IFIKL.GT oKD
1€ CONT INUE
18 IF{K.LT.ISD)
EA = VIK)
¢CT0 6
2C STOFF = STM
IFCISEL.LT 0}
DC 22 N = TLelHK
LSTEIsN) = LSTULsNI#*3
IFEISEL.LT .0} WRITE(NOUT, 102}
22 NTTP = MAXOINTTIPLST{L (N)-NTTT}
246 CONY INUE

GCT0 18

€070 20

WRITE{NOUT, 1101}

NeLSTU 1N}

PRO GRUPPRE
Iep = 1M
TFETABSUISEL ) .EQ.1)
DC 26 N = JL 1K
Z€ LST{2,N} = 2
TFLTMM. LT ILD
EA = ABN{IMM+1}
EE = ABN(IL)
28 CALL LOOKL(ISD KoVeWyEAGEELO,ISGT )
IFLISGT.EQ.1} RETURN
vil) = EA
CALL LOOKL(ISD T eFeWeEA,VIK]D 1 ,ISGT}
IFCISGT.EQ.L) RETURN
F{l} = EA
CALL PUSUMITSD¢KoVoIoF ot}
CALL LCOKLUISCoKoVoWoEA F{TVy2y ISGT}
IF(ISGT.EQel) RETURN
vi{l} = EA
CALL PUSUMIISD [ oFolyV oW}
NM = TMM—IL+1

IMM = WINO(IWM,]SC~1)

GOTO 44

KL = 1

DO 34 N = 14NN
I = IMA~-N+1

A = ABANIT}

DO 30 MM = KleK
IF(VIMN} GE. A}
2C CONTYINUE
MM = K
32 LETE2,1) = LSTI2 41} ekM-xK]

GOTO 32

400
410
420
43¢
440
450
46C
470

480
490
500
510
52¢
530
540
580
560
570
580
590
600
610
620
630
64C
650
660
670
680
69¢C
700
71C
720
730
74¢C
150
T€C
77¢
780
15¢
800
€10
820
830
g40
850
g¢d
870
880
as¢
500
510
520
930
940

38

40
42

46

46

C

Coed 44 MAKROGRUPPENE INTE L UNG ko s ddo gk ol b d ik b # b b do B 8 bbb ok f Aok

48

52

54

K1 = MM#]
FFIKLGT oK} G0
CCATINUE

TR{K LT ISD) G
EA = VIK}

GOY0 28
IF{ISEL. LT .0}
1SDP = 0

CC 42 N = IL,IM
LET(2¢N} = LSTH{2

IFQISFL.LT.0.AND
TFIKSPE.EQ.O}

A = ABN(Ne¢1)

B = ABNIN}

CC 40 MM = 1 ,KS
TFIALT.ESP{MMY,
CCATINUE

1S0P = MAXO{TSCP

IF(ATTP+ISDP.EQ.
NIK = TABS{NTK}+
WRITE{NF} (s
RE®WIND NF

RETURN

READ (NF) t{Ls
NTK = NTK-2
REWIND NF

IT = 1s0
[0 = 1SD-ISM
INTEL) = TL-1

IR = 2

Il = INT{IR~-1}¢1
It = 0

Ic =0

JsS = 0

BC 52 1 = I1,IM
I = JTWeLSTUILT)
IS = 15¢LST (2,11}
J = NK&NR

A = —R{TJ/ALLN
IF(ALT 10} J
JE = JSed

TF(TSaGEoIDeNR oS oGF o ISM-NENIR 1¢1~11eGToNSsORIW.GT-NTITIGOTO 56

IFUINE.IT) G0
TF{1.FQ.IM.0R. I
IT =0

GCI0 56

CONT INUE

IRTUIR) = I™
INTELY = DL

IATT = IR

IE = IR~}

CCT0 58

TO 36

070 3@

WRITEINCUT, 100}

M
g} -2
lLST{2,N} . NE. D)
COY0 42

WRITEINCUT,102) NeLST (25N}

PEK
AND L ESPIMM} LT, B}

LSTI2,00 = LSTU2,ND21
s ISMeLSTIZ,NI-(5C)
b CCTC 48

2
TINgK)sK=TLy M)y N=1,21)

TINsKIpK=TLy IMbsN=1, 2}

= AHBNK

TC 52
EQa 11} GOTO 52

250

$6C

970

980

S350
1000
1C16
L1Czo
1030
1C4¢
1050
1CeQ
1070
1080
1080
1100
1110
Li2¢
1130
1140
1150
L1€0
1170
1180
1180
1200
1210
péac
1230
1240
125¢
1260
1210
1280
1250
1300
1310
1320
1330
1340
1250
1360
13140
1380
1390
14€C
1410
1420
1430
1440
1480
1460
1470
1480
1490

- {01 & -



C

CHets4SCHREIBEN DER MAKROGRUPPENEINTEILURGH#dkdiatktsdbthadrbhdbdndbitks

C
Credkk TCTALER CUERSCHNITT EINER MISCHUNGH# 3395 2A sk 4 AR5 4 604 AR RSRRbRn $

[

§¢ INTUIR) = MAXC(II,I-1)
IFCINTLIRILEQ.IM]) GOTO 5S4
IR = [R¢# 1
GCTO S0

58 IF(ISEL.GT.O} RETURM
WRITEINDUT,94)
CC 60 T = 1,1F
IP = INT(I}#1
TF(1.EQ.1) P = IP~1
60 WRITE{NOUT,96) ToIPo INT(I®1)

RETURN

94 FCRMATU///711X.'M A K
S6 FCRMATULIHO,2X,124°%.
100 FCRMAY (/7 /75X, *STUETL

~//10Xe*GRUPPE® 511X, "
102 FORMAT{9X, 16, L1Xs16])

110 FCRMAT(///5X,*STUETISTELLEN FUER SCT (MISCHUNG FEINSTRUKTURWICHTUN

-GV ®//10X,*GRUPPE® 411
EAD

RCGRUPPEN®*/)
MAKRCGRUPPE® y5X4I3,4% 0
STELLEN FUER SGN, FMUEL,
AKZAHL® /)

Xe® ANZAHL® /Y

BIS

*913,°, FEINGRUPPE®)
SGT LND MAKRCSPEKTRUM®

SUBRCUTINE MIXSCGT(KToMAT, DAT NTT NTP NTETo ST EA,FELISGTH

REAL#8 MAT(KT),A{(S)

»STCFF

DIFENSION OATIKT) JET(NTT) STINTT) NW(4) NAD(2)

COMMON STOFF, ISTRUK,
CATA Ne(1)sA(2),A(3)

ISCT=0

pC 10 K =
C = CAT(K}
{1} = MAT(K]}

NU = 0

CALL NDFLOC{KP,NW,A,

1okT

[F{KP.NE.1) GCTC 1
E = Al 4)

S = Al5)

IF{E-EA) 694414

15PA,NOUT

/359BEST ¥, *SET %/

NADgKC)
2

4 CALL ADDIK NTT NTP NT EToSTsNUGD sE ¢SsEVe SVEW, Sk, EALEE]

IFINTP.GT.O0) RETUR
¢ Ey = E
Sv =S

CALL NDFNXTU{KP NWsA,
TFIKP.EQ .1} GOT0 7
E = fE
§ = SV

N

RAC L KC)

1500
1810
1520
1530
1540
1550

156C
1570
1580
1590
1600
1610
1620
1630
164C
1650
166C
1670
168¢C
1690
17¢0
1710
1720
173¢

1Q
20
3ic
40
£0
€0
70
1]
S0
100
ria
120
12¢
140
150
1¢C
170
184
19C
200
2ic
220
23¢
240
250
2¢6C
27¢

C

C

GCT0 8

T €= Al4}
S = ALS)
IF{E-EA)

649 8

8 CALL ADDIKoNTT o NTP NT s EToSToNUsDeEpSeEV,SY ,EW, SHEALEED

IFINTP.GY

TF(E.LT.E
1C CCOATINUE

RETURN

12 WRITE(NOU
156T=1
RETLAN

14 WRITE[NOUT,22)

I1s67=1
RETURN

2C FORMAT(//

« 0} RETURN
3] GoTo 6

T+20) MATIK)

MAT{K}, EA

! R¥XERROR 6,5 =

FOR

1F NO SGT*/16X,°ARE CN KEDAK®})

22 FCRMATC(//

1E NO SGT /16X, "ARE NN KEDAK FNR ENERGIES BELOW®,1PEL10.3,°

END

¢ XXEERROR 6.6 3

FCR

PoAB,"

LY P

[N THE FIRE~-STRUCTURE MIXTUR

IN THE FIME-STRUCTURE MIXTUR
Eve )

SULBROUTINE ADC{KoNTToRTPyNToET oS ToMUsCoEsSoEVySV,EW,SWoEA, EED

CIREASION

ETINTT)oSTIATT}

CHek® 4ERSTES MATER JAL$A %% 6% 4k kb b d ok 8 8 4 Ab i ofok do ik ok 8 6 Aol o o ok oo e

IFIK.GTal
TFINUL.GT .
IFLE.GT.E
ET(1) = F
STIL) = S
GCTC 4

27 = ($=-SV
ET(1) = E
SY(1) =D

& Ny = 1
NT = 1
TF{E.LT. E
ET(2) = E
ST(2) = D
NL = 2
AT = 2
RETURN

6 NU = NuU+1l
AT = NT+1
IF{NT.GT.
TF(E.LELE
ETINU} =
STINU} =

) o6CTC 1C
o) GOT0 €
A)  GOTO 2
*D

V/UE-EV)

A

#{ S+ TR{EA=F})

E} RETURN
E
#(S+TH(EE~E})

NTT) GOTO 22
£} GOIo 8

EE

ST{NU-1}

280

290

2Co
310
3¢
330
340
8¢
360
370
380
390
4CC
410
420
430
440
450
460
417C
480
490
500

ic
20
30
40
50
&C
70
eq
30
100
Fic
120
13c

van
140

150

160
1710
180
16¢
200
210
22¢
2130
24C
25¢
260
27¢
280

- 801 € -



5

c

Cors bW EITERE MATER TAL TEN o okob deoteoh oh ok e o0 o8 b ok o o 86 ok oo o o oo oo ok oo o0 o o o o o

1¢

12

14

i€

18

20
C

22
C

RETURN
ET{NU}

STINUD
RETURN

E
S*D

"oy

1FINU.GT .0} GOTC 12
Ew = ET( L}
Sk = ST(1}

IF{E.GT. EA) GaT0 12
STELY = ST{1}+¢D%S

Ey = E

SV = §

MY = 1

RE TURN

T = {S-SVI/{E~-EV]
NP = NU+L

D0 14 [ = NPeNT

TFLETII) .GTLE} G070 16

I = SY+#TR{ETITI-EV)

EW = ET{ 1)

Sk = ST{I1)

STLI) = STL])eD*Z

RETURN

IF(E.EQ.ET(I~-1}} GOTC 20
= SHH{STUT)-SWI/{ETIII-ENI*E~EM)
FFINT#1 . EQ.NTT} GCTC 22
DO 18 J = [ N7

JJ = NT¢I-J

ETJJel) = ETCIS)

STUdJely = STLIJ}

AT = NT¢l

ET(I) = E

ST{I1} = Z+D*S

[
<

RETY

mZ
o< O

¥ ouoH el

sy

I

E

N

RN
I-1

E

S

RETURN

<

NTP = 1000
RETURN

ENC

250
20¢
310
220
330
340
15¢
160
170
180
390
acc
410
420
430
440
45¢
460
470
480
490
=00
510
520
530
540
c5g
560
570
58¢C
590
€0¢
610
€20
€30
640
650
66¢
670
ceg
690
700
11¢
720
730
740
750

C

SUBROUTINE TRAFO(IC,NE, ISMy SeXFg ALyAYD

CH#%%8 TRANSFORMATION DER SGNC INS L-SYSTEMRKSAKBEERR O RRRBARR IR DA RH SRR §

C

C

c

m

DIPENSION A{TCY S(IC,ISK}

XBF = XM~1
XMP = XM+l
Ck = XXM

DC 2 1 = 1,IC

¥ = SQRTIO0.5%(lavAL+( 1 .~ALI®ALT]} )]
AEL) = D5R(XFPEV-X KM/ V]

B = SQRT{ACTII#A(I)}eCH~1,]}

F o= (A(L)eBIR(ALTII*B)/ (XM%B)

DC 2 N = 1.hE

S{IsN) = STUIsND#F

RETURN

EAD

SLBROUTINE PUNKENGRNECR, ABN NASNE NEN,ALFA, NK, NR, I15M,
- ISMP LI SALEsR,ALLAM}

CrExikGRUNDPUNKTE INTERVALLWEISE LCGARITHMISCH AEQU IC ISTANTA9hd 8 d 4% nmbs

c

€

REAL %3 C,ED,EX.EP
DIMENSTON ABNENEGR) zE{ISHK};R{NGR)

=0

2 N = NAGNE
= NK#NR

AR = —RIN)/ALLAN
IFLAB.LTal.)

Jd o= dJed

JJd = JSNA-NESL
ISHMP = MAXO{O,JE+NEN=TISHM}
IFLTSMP,GT.2) RETURN

JJ
118
J

J = ABRNK#]

E(L) = ABNINE+L)

DO IC NN = NAJNE

AN o= NA4NE-NN

AB = —R{N}/ALLA

EX = DBLE{1./(NK~-1}}

IF(ABaLT 10} EX = CBLE{L./ (AB*AK})
EC = DBLE(ELJ-1}1}

BB = ABNIN])

A = AMINLIUAB,ABN(N¢L) /ALFA)
D = DBLE(A/ABN{MeL}}

C = CkxEX

EP = ED*D

10
20
30
4¢

60

TC

80Q

G0
10¢
110
12¢
120
14¢
120
160
170
180
190
20¢

ic
20
30
40
50
&0
7C
80
50
ioc
110
12¢
130
14C
16¢C
160
170
180

190
2¢C
210
220
23¢
240
250
260
z2ic
iec
290
300
210

- 601 € -



E{J) = SNGL{EP) 320 1 ST1=STOFF 23¢

IF(E(J).GT. A) GOTo 8 330 IF(UNE. YV} RETURN 1 240
EL = EP 340 WRITE (NQUT,2) 25¢
J o= Jel 2s¢ 2 FORMATI/® WARNING NDF. 3 MAY BE IGAOREL TN THE CASF OF HYDRCGEN®/) 260
GOT0 6 360 XFAT=1. 210
8 E{J~1) = A EX Y WASSE=1 280
IF(A.GE. AB) GOTC 7 28¢ CCM=0.666666T7 290
EC = DALE((AB/AI®%{ 1./NR}} 390 RETURN 200
1F(ED.GE.D) £ = EC 400 END 310
EC = NBLE(A} 410
11 EP = ED®D 420
E(J) = SNGLIEP} 430
IF{E(J)GT AB) GOTO 9 440
ED = EP . 45¢ )
J = J#l 460 SLEROUTINE LOCKYL €ISCsKs EoSGNED, EELNT, ISGT) 1
GCTO 11 470 o 20
§ E{J-1} = AB 480 Creks#L ESEN DER SGN, MUEL UND SGT VON KECAK ks soksok & 8 ohok koot o dook opdok ok & 10
7 EM = 99999 %E(J-1} 490 ¢ 4C
[F{J.LE.2) GCTC 10 500 REAL*8 STOFF,ALZ5),B(3} 50
IF(E(S~2).GE .EM} GOT0 10 510 CIMENSTON E{ISCIosSGNE{ISCIs NWORT 4} ,NADAT( 2} €0
E€J} = E{J-1) 520 COMMON STOFF  TSTRUK,ISPA,NOUT 70
EfJ-1) = EM 520 FCIXA;XBeXCsYAYC) = YA4{YC~YA)/{XC~XA}#{ 1B~XA } 80
J = g+l 540 DATA A[2),8 /'BEST *,°SGN ' ¢*®UEL *,°SGT ¢/ 9C
10 CONTINUE s5¢C c 100
ISN = J-1 560
ISEP = MAXO (O, ISK~ISM) 570 1S61=0 110
RE TURN 580 A(3) = B(NT+L) 120
c 590 1 ARCRT(L) = 3 120
EAC €00 A1) = STOFF 140
CALL NDFLOC(KP,NWORT,; Ay NACAT,KC} 156G
IF{KP.NE. L} GO0 15 160
K =1 170
FI1) = A4} 180
SCNI 1} = A(5) 190
SURROUTINE LOGKO (XMAT,MASSE, COMy #} 1C IF(E(L)~ED) Seby3 200
[+ 2¢ 3 wWRITE{NOUT,40) STOFF ,EQ,A(3) 210
CaaddsL ESEN DES ATOMGERICHTS 932243 Ru ikt bkt ik b bbbk ke kn kbR bbbkt e hk R g 30 1SCT=1 220
[« 4C RE TURN 3¢
REAL#8 STOFF 4F{6) 45T £0 4 K = X+l 240
IRTEGER®2 U/ 'k %/,¥ 60 S5 CALL NDFNXT{KPsNWORT, A, NACAT ,KC} 250
DI¥ENSTON NWCRT(&4) (NACAT(2) 70 IF(KP.NE. 1)} GCYC 14 Z€C
CCMMON STOFF ,ISTRUK,ISFA,NCUT 8a IF(K.GT. 1} GOTN 11 270
EQUIVALENCE{ ST, V) 90 IF(Al4)-FO) 8:9510 280
CAYA FI2),F(3) /*BEST *,°[S0TL%/ 100 g E(1) = Al4) 290
C 110 SENIL) = A(5) 300
NWORT (1} = 3 120 GC10 5 25¢
F{1) = STOFF 12C 9 E(1} = &(4) 320
CALL NDFLOC{KPyNWORT,F NADAT,KC} 140 SCA{1Y = A(5) 330
IFIKP.RE.L} €GO VO 1 15¢ €010 4 340
F(&) = F(4)/1.0C866% 160 10 K = 2 350
XMAT = F{&4) 170 11 E(K} = A(4) 380
CCK = 2/7(3%F (4}) 18¢C IFIK .EQ. ISD) RETURN 370
MASSE = XMAT 190 SER{K) = A(5) 280
TF{XPAT-MASSE.GT «0.51 MASSE = MASSE#+1 2€0 IF{E(K)}-EE} 4e16412 90
RETURN 210 12 Y = FGUE(K~1 )¢ EE,E(KIy SCNIK-10s SGN{K }} 400
C 220 ElK} = FE 410

SERIK) = ¥ _ 420

~ 011 g -



C

14

16

18

40

41

42

GCT0 16

E(K) = EE

SERIKE = SGN(K-11}

WRITE(NOUT %2} Al3) o STOFF 4FE{K-1},A(3),E(K-1)
IFLECL )} EQ.EO) RETURN

¥ = FGUE(L) 4ECEL2) 4SCGM{LISCNEZ})

E{L} = EO
SGh{L1Y = ¥
RETURN
WRITEINTUT 41 )
1s6T=1

RETURN

STCFF,EQ-A(3)

FORMAT(//" =#%ERROR 6.2 : FOR ' ,A8,¢
1€ CALCULATED®/LAX*FOR ENERGIES RELOW®, IPE10.3,® EV FOR L ACK OF
eAEy® ON KEDAK®}

FORMAT {/ /% *%4ERROR 6.9 : FOR ', A8, *°
1E CALCULATED®/16XY*FOR ENERGIES RELCW® 1P EL10.3,"
ZAhBy " DN KEDAK ®}

EV FOR LACK OF

SCATTERIMNG MATRICES CANANOT B

¥

SCATTERING MATRICES CANNOT B8

FORMAT (/ /° %% WARNINC 6.1 ¢ THE ®,A8,% FOR ",28,% AT ENERGIES AB
I0VF®y IPE 103, % EV®/ 18X, "ARE SET EQLAL TO THE 7 (AB,4® AT® ,E10.3,* E
2v//7 %

END

SLBROUTINE LOOK2INEN,EAICOS,ICOSPAR,ISHMSGNCY

CHe&x%4LFSFN DER SONC VCK KERACATENPARD#* Atk bt s dddkk s 4 4R AS b 4% A b A SRk %

c

w4}

REAL®B  STAFF,Fl{&})
DIMENSION EACTSM) yNWORT(4) (NADAT (2] ,SGRCEICCS, IS¥D, AR{ICCS)
COMMON STOFF, ISTRUK, ISPA.NOUT

DATA FIU2),F(3} /°BEST * ,*SGhC °/
Iccse = o

NWORT(1) = 4

Fl{L) = STOFF

NC 4 NE = L.hEN

Fi4) = EAINED

CALL NDFLOC{KP,NwCRT 4F4¢NACAT yKC)

TF{KP ,NE .1} STap
IfF =1
IF{IP.LE.ICNS) GO TO 5

ICCSP=1COSP ¢

CALL NDFNXT{KPyNWCRT ,FoNACAT ,KC)
IF(KP.E3.1} GO YO 7
WRITE(NIUT+44) STOFF, TICCS. EAINED
RE TURN

AR{IP} = F(5]}
SGAC{IP,NE} =
P = P+l
CALL NODFNXT{KP NWORT,FyRACAT,KC)

Fi6)

43¢
440
450
460
470
480
490
500
510
520
530
540
55

560
570
580
590
60¢
610
e2¢
630
640
£s5¢
660

10
2¢
30
40
50
60
70
gQ
30
160
110
12¢
130
140
15¢C
160
17¢C
180
190
Q¢
210
2240
220
240
25¢C
260
27¢

IORE®/18X, "THAN

IF{KP.EQ.1} GOT0o ?
IF{IP.GT . ICOS}Y GO 7O 4
[CCSP = [P-1-1C08
WRITEINIIT 44 )
RETURN

CCATINUE

RETURN

STUFF, ICOSyEAINE)

FCRMAT(//® #xxkWARNING 6.3 3

fel3,0

FOR  ",48,° THE SGNC COSINE MESH HAS M
MESHPOINTS AT ,IPE10.3,% Eve}

EAD

SUAROUTINF LOCK3 (NE EAsISC,NGRyBABN,; ISMy ISMPoLST,NEGR, JTSEL, [SGNC }

CHkkkk LESEN DER SGNC-ENERCIEN VOM KERNUATENBAND # 8 %% % b % ko ok ofok ok ool ok ook o

4
C

44
C
C
C
C

2

4

5

&

REALEB  STOFF,F(6)

OIMENSITIN Ea(TSHM) (ABNINEGR) s LSTINEGR]) ,AHORTI4 ) (RADAT(2]}
CCRFON STOFF, ISTRUK, ISPA,NOUT

DATA F(2),F{3) /*BEST ? ,*SGNC */

[SGNC=0
NWORT{ 1} = 4
Fi{l}) = STOFF
Fl4) = Qo

NE = 1

CALL NNFLOCI{KPyNWORT oF yNACAT 4KC)
IF{KP.EQ.L} 6O 1O 5

CALL NDFLOC{KP,NWORT,Fy,NACAT,KC})
IF{KP.EQ.1} GC 70 5
TFINE-1113513,6

EA(NE] =F (4)

Fla) = FL&GI¥F{4}*{ L. E~CE}
TFIEAINE) oLT 0l W b €O TO 4
NE = NE# 1

IFINE.LE.ISM) GDTO 4
1SwP=59

RETURN

REITEINOUT ;62

IFCEALL) .GELABNL(LIY GC TO 12

C
CE3ek2ANZAHL DER SGARC IN TCER A=TEN GRUPPERSRS$ 424200 44 9h AR 20490 h ks

NE=NE~1
CC 10 N
LETINY =
CC 8 ™ = 1,NE
TFL{ABNINGEL) S LEEALP) I o ARD (EAIM)LLT LABNIN}D)
CONT INUE
COATINUE
IF{ISEL.GT.O)
WEITE{NOUT 452

= 1 oACR
Q

LSTIND = LSTINI+1

GO TC 11

280
290
300
310
320
32¢C
3140
150
2¢C
370
380
390

ic

20

3G

40

L8

60

70

8¢

30
icc
it0
12¢
130
140
18¢
160
i7C
180
190
¢cC
210
22¢
230
240
25¢
260
270
780
2540
icc
310
32¢
330
340
k1Y
360
370
380
350

- 11 9 -



C

7

DO 7 N=1,NGR
WRITE(NOUT ¢541 N,LSTIND

Coe438ANTSOTROPIF~ SCHHELL ERRAkfktk S dd RS A b ik dod ok Aok Ak R b 2 Kok e Rk o

C

11

14
i6

12

15

13

£2
54
58
60

62

CC 14 N = 1, NGR
NN = NGR~N¢1
TFILSTINND.NE.O)
CCRTINUE

ISO = NN+1
RETURN

GaTa 16

IF{ISEL.GT.0)
WRITE (NOUT,52)
WRITE{NOUT,58)
EA{L) = ABN{L}
[sC=1

RETURN

GO 70O 15

WRITE{NOUT, 60}
ISGNC=]1
RE TURN

STOFF

FCRMAT(///10X,®STUETZSTELLEN FUER SGNC®//
e 10Xs *GRUPPE® (L1 X, "ANZAHL® /)
FCRMAT{9X,16,11X, 16}
FCRMAT(S X, "ENERGIEBEREICH LIEGT IM BERFICH ISOTFTCPER STREUUNG®])
FCRMAT (/ /% ##%ERROR 6.4 : FOR ®,AE,* SCATIERIMG MATRICES CANNOT B
1€ CALCULATED® /L6X*FCR LACK CF SGhC ON KECBK®)
FORMAT(/ /' #x%xMESSAGE 6.1 : WARNING NOF., 2 MAY BE IGNCRED®)

EAD

SUBROUTINE LECALIMASSE XMAT , ALFA,ISOT LEG, hLEsMNERF,NENC,hUEB, IL
1 IMoNEGRyABN, ICOS, ARy TSN, E o SGNC shST NSTI S, ISM,I5D
? NECUITASNFGRyFERNEFUEW Ao bV oW, F, FEKD)

Cxaxk& BERECHNUNG DER ENERGIECIFFERFNVIELLEN LECENDRE-KOEFFIZ IENTEN®2%%%%

C

CIMENSION NST{6},LECIE},AR{ICOS},FULICOS)ABNIREGR]) ,GRIAEGR} ,
1 FEKOE(NEGRY ( BLISD)  HUISC) ,ECISP) EWLISHI,VIISTI,K{ISD),
2 FLISD)o SCGNC{ICOSISMY ,FEKCEISHAECU)

EP = (.8
XP = XMAT+1

Xp = XMAT-1

TF{MASSE.EQ.1) XM = g,

ke = NUEB-1

TA = NANF

IC = MINO(NEGR,NEND¢NUEER])

18 = [C~1

IF(ITALEQ.0.AND, ISOT.EQ.O}
L1CALL LEGINTENLEGNSTIS XFAT, ITA}

400
410
42C
430
440
450
460
470
480
4940
500
510
52¢C
530
540
£5C
560
70
580
56¢C
600
610
626
630
€40
650
660
€1¢C
680
650
7C0

i0
2¢C
3C
40
5C
60
10
1]
90
icc
110
120
13C
140
15C
160
17¢
180
190
200

C

Cxxxxk ENERGIEDIFF,

C
C

3

REWIND NF

LEGENDRE-KOEFF. (L-1}-TER ORONUNGE9 2R sRs b bbRbhhmnkn
N =C

Lt =1

GL10 2

N=N+1
L=LEGIN)
IF(1S0T.EQ. 0}
NSB = NSTIS
REA = NSTIL)
CALL LEGPOLUNSA,H NLE}

GOTOo 3

NC 28 J = L,ISN

CH%kkAGRENTIEN FUER WINKEL INTEGRAT JONS% 4548 8% dh ks e hh 04 Dk k6% D% % hokdooh k& &

C

CHe%¥%MCMENTE BEI ANISOTROPIE

C

Cors2dMOMENTE BEIL
11 CALL LEGIST(L,NSTISsIh, IB,NECR,GR,FEKOF}

c

GRM = Q.
EL = AMAXLC(ABNOIM+1 ), ALFA%XELS})
DC &8 I = T1A,IC
TF{EL LT ABN(TY)
GF{I} = -1,

GOYO 8
TF{ELS Y. GT ABNILT )}
GRITY = 1.

GOT0 8

G = SQRT (ABNIT}I/E(J}])

GRUE) = Q.5%{XP2G-XM/G}

CRA = ABSIGR{I}}
IF((GRALT. 1.1 ANDL (GRP.LTLCRA}YD
CONT INVUE
IF{ISOT.£Q.2)

GOTO 6

GOTo 7

GR¥ = CRA
cOovTe 1l
IM SP—SYSTEM ® &k #dokob b 0ok 4 0 o b o o

ASB = RAST{L)
10 §

IFIGRM, LT, EP)
IF{NSA.EQ.NSBY)
NSA = NSB

CALL LEGPOLINSA M NLE}

ro 10 1P = 1,ICCS

FLEIP) = SGNCEIF,J}

CALL IPOLA(CICOS, ARy FUSNSAsHoA F)

CALL LEGANSIL +NSB,A,TA,IB,NEGR,GR, FEKOE, VW]
NEB = NSTIS

CCTO 12

ISOTROPIE [M SP=SYSTEMKES kAt hRt G EhRb R AR S BRSRUKE KR EK S

Ca#%s2YCRBEREITUNG UM ABSPEICHERN %8240t kb #4422 9 8% D4Rt hbsdohbdhkh®

1e

Ir =1

CC 22 I = IA,IB

IF{ABNIT 11 .GT.ELJ)) cLvo 22
FEKOUJ, 1) = 6.,283185%FEKOE(T)

il = 11+1

IF(IT.GE.NUEB} GOTC 27

22 CCUNT INUF

210
220
230
240
250
2t
270
2840
290
300
210
320
330
24¢
350
360
370
380
3sC
400
410
420
430
44C
450
4€C
&70
480
46¢C
500
514
520
530
54C
850
560
570
580
£6¢C
600
610
620
€30
64
650
66C
670
68¢
690
700
710
720
73¢C
Tac
750
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D0 26 1 = IIgNM 760 RE TURN 270

26 FERO(Ie1) = 0. 170 ¢ 280
27 FEKO{JoNUEB) = 6,283L85*FEKCE(AEGR} 780 4 Kb = N-1 29¢
¢ 790 DO S 1 = 1,NST 100
28 CCATINUE 800 Fllel) = 1. 310
C 810 Flz,10 = x(I} 32¢
Criek ACRMIERUNG FUER ZWISCHENPUNKTES %8433 3854202k a ki 9% bt hb bt hhhkbehnn 820 e 5 J = 1,NM™ 330
TF{N.GT. O} GOY0 30 830 S FUJI#2,0) = ((2%J4LIRXCIIRF(IL, T )=J%F{J, 10D/ 0041} 240
CC 29 J = 14ISN 840 c 350
26 Ew(J} = FEKO{J,NUEB} €50 RETURN 3eC
GOTO 1 860 C 710
30 €C 31 J = L, ISN 870 END 3180
00 31 [ = 1.kUEB 880
31 FEKO{J, T3 = FEKO(J, TI/EW (D) 890
o SCe
Chkikk SPE[CHERN DER ENERGIEDIFF, LEGENODRE~KOFFF, (L-1)=-TER (JRONUNG##2#%% 910
DO 32 1 = 1,NUEB 920
32 WRITE(NF} (FEKCLS,Ihsd = 1,ISN) 520 SUBROUTINE LEGINT{N,NAK,XMAT,1TA} 10
IFIN.LT.NLE+L) GOTO 1 940 ¢ 20
C 350 CHexa%BERECHNUNG VON LEGEARDRE-INTECRALFNAR A 42448088 44220 0R 420 A d Rk hhd 3¢
REBIND NF S&C C %0
c 970 REAL®8  H{321),GRAL {64,321y Fl6)shsByCoDeDEGiPoFOsFI,FZaF3,F4,F5, £
RETURN S80 1 Xo ¥ 60
C 590 CCMMON /INTEG/ H,GRAL,D 70
END 1000 c 80
FTA = 1 90
NST = 321 100
c 110
NA = ~100000 120
CC 1 K = 14NST 13¢
SUBROUTINE LEGPOLINST,AsNgNSTIS) 1o H{K) = DFLOATI(NA}®L1.D-~(C5 140
c <C L NA = NA+625 150
C*2%x2#BEREC HNUNG VON LEGENDRE~POL YNOMER TSRSk ek RR R KB RA TSRS RSk S o b b ARGk % 30 N = 0.0362% 1¢¢C
c 40 c 170
REAL%B X{321),Fl6,321),C 50 TE(XMATGT ol o5} GCTO 4 180
CIMENS ION A{NSTIS) 60 Chk bk WA SSERSTOFF Rk Rk kfok KR KB E R R B RR AR AKX AR FAARBE KRB DGR RBEAARSA DR h Bk ESs ]G0
CCHMON FINTEG/ XsF 4D 70 00 2 K = 1,160 200
C 80 DC 2 L = 146 z1C
ASK = NST-1 S0 2 GRALILyK} = Q. 220
AA = —-100000 1cC DC 3 K = 161,321 23¢
NC = 320/NSM%625 110 A = HEK)*H{K) 240
CC 6 I = 1,NST 120 B = ARH{K} 280
I} = DFLOATINADEL, O-0F 130 GRAL{L:K} = 2%A Z6C
ALY = SNGLIXEIY) 14¢ CRAL{2:K} = 4%8/2 270
€ NA = NA®ND 18C GRALIZ KI = 0.5%A%{3%4=~2} 280
[ = ND#L.E-05 160 GRAL{4,K} = 2%Bx{a-1} 290
I 17¢ GRAL (54K} = A#(35%{A~1}%(A~2./F)-11/12 300
TF{N.GT. O} GOI0 2 180 GRALIG6sK) = &, 5P {A-11%({A~5,./9} 21¢
CC 1 1 = L,AST 150 3 CONT INUF 320
1 FLl0) = 1. 2ce €Cic 12 330
RETURN 210 C 340
€ éza Craxa kN JCHT—WASSERSTOFEE RN 22 44 ¢ n b dh # R R bR P bt RE AR R A SR dAR R RO RS oA sk 35(
Z IFIN.GT. 1} G070 4 220 4 A = DBLE{XMAT) 36¢€
EC 3 I = 1,NST 240Q P05 L = le6 370
. 25¢ 5 GRALIL,1) = O 380

FlieD)
Fi2: 1)

[ty

= 1
= X(1} 260 [F{XMAT.GT.30.) GOTO 8 390

- i1 & -



C = 0.5%0SQRT({A+1) *(A~1})
Fil} = C
0C € L = 245
6 FIL) = FIL-114%C
P = A-lo./A
¥ = DSQRV{(A-1}/{A+1})

DC 7 K = 2,NST
X = [HIK JeDSQRTI(GIHIKI¢ 1) 2(HIK]-114A%A}) 7 (22C)
DE X~y
FE De5%5GL2oXY)
Fl FULI®(GE3+sXeY}/3-1)
Fe FIU20)%{ 00 25%G{4 o Xs¥YI=G(24X,¥Y)+DLCGIX/YI/DE)
F3 FU312(0.296G(5:XeV)I-Gl 3, Xs ¥YPe3-1./(XEYV})
Fé FISI2IGIO6 X oY) /6-ClhoX oYV 038G(2,XeY )=~4*DLUC(X/YI/DE
1 #0.5/{X¥Y)RG( 2o ke /Xy Lla 7Y}
FS = FASIR(GIT o XY I/T-C(S, XY I109GI 3, X, YD/3-1045./7(X%Y)
1 ~Gl3sla/Xpla/Y}/U3%NRY})
GRAL (14K ) = P*FO*DE
GRAL(2,K} = PXFL#DE
GRAEL (3K} = P20,.5%({38F2-FQO)*DE
GRAL{44K) = P¥0.5%(5%F3-3%F1 }%DE
GRAL{S,K3 = P#0, 125+(3C%F4-3CHF2+3%F()%DE
GRAL{6,K} = P#0,.125%(638FS5—TCxF3415%F ] )*DE
T COATINUE
GCYO 11

z 1. /1 A%A)
= B#B

10 K = 2,MST
X = H{K)}
Y = ~1.

CC9 U =146

e
C
£c

S FILY = —0. 125%{5%GIL 46X, Y} /ILe6)-62CILE2: X, Y}/ IL+2VeGUL XY }/L D 2C

1 0583 6GIL 2, X YI/IL#2)-GUL X, ¥} /L) %D
2 +2EGILEL o X VI/LARILEL I 4G IL KoV I/L

DE = X-Y
GREL T oK}
GRAL(2,K}
GRAL {3,K}
GRALT4 4K}
GRAL {5,K}
GRAL{6 K]

1C CONTINUE

F{11*0E

FU2}%DE

0.5%(3%F{3)-F{ 1) 1%0F
0.5%(5%F{4)-3%F {2} }%CE

0.128%0 352F(Sj-308F{ 3}¢34F (1)) %=DE
0-025%{63¢F{6}~TOXF(4}¢154F( 2] 1%DE

[T I T

11 GRAL{L,NST)
GRAL {2¢NST}
GREL (4 4NST)
GRAL{&,NST)

2e
4/03%A}
0.
Co

LI ]

C

CHExFSREDUKTION VON NST AUF RAK RAAEBRARBERRREIS BN ARRRIRA A B GRS 0B RAED

12 NP = N+l

13 IF(RAKLEQ.NSTY RETURN
K1 = {(NST-1)/{NAK~1)
KK = KL+1

400
410
420
430
440
450
460
470
480
4s¢
500
510
520
510
€40
550
560
570
580
55
600
610
620
630
€4c
650
660
61¢C
680
650
100
710
120
730
740
75¢
760
7780
780
790
800
310
g24q
8120
840
gse
860
870
880
850
36¢
910
520
9130
940

[aEalgNa}

DO 15 K = 2,NAK
F{K} = HIKK)
DC 14 L = LehP

14 CGRALIL,K} = GRALIL,KK)
15 KKk = KK&Kl

0 = 2./{NAK-1)

RETURN

ENC

FUNCTION GENg X, Y}

BERECHNUNG VON {X*&h-Y#&N}/{X-¥Y} CURCH ENTWICKLUNG NACH POTENZEN

VCN D = X-Y

REAL®B8 GesXsY,D
0 = X-¥
GUTC{14233 34 0506979849910 0 M
1 G = le
RETURN
2 G = ND¥2%Y
RETURN
3 6 = Du0+3IkYED4IRYHY
RETURN
4 C = DRDHD+GRYIDADN+EIY Y AN e4RYRYRY
RETURN
5 G = Dk¥4eSeY¥DRDHD+ LORYHYED RN+ L OR YR Y RYRD ¢ SkYHR§
RETURN
6 G = DERSERYRCER4e I SEYRYRDRD4D42 Q4 VRYSYANEC 1S 2YEE4 D262 Y225
RETURN
7 G = DR +TRYRCAEES42 16V YR %4 675 AV AV 2Y RNANS0+ IE2YRE4ED 4D
i E21RYRESEDS THYREE
RETURN
€ G = DEETH+BRYADER G+ 284 YRYSDNE45+56BY IV IVANE244TORYHRGRDKLR]
1 $568Y 252040428 4YHBERD + 8 YRR T
RETURN
G G = DR4RIQENEFTRY+ILEDEhEE Y Y4 BLADAK G YR YR Y4, 2EADKRLRY D %G
i +126 RDRDRDRY 265 484 2CRDEY ARG IV RV 43T e GRYH S E
RE TURN
10 € = D49 $10¥D$4B4Y 445D ATV RV L2CIDBRERYRYRYE Z J(EDERSEYRES
1 $252KDRELEYRES S 2] IFDEDFDAYRRE 41204040V RS T 4 452DV 4B LORY 65T
RETURN
ERC

950
960
97¢C
980
S9C
1000
10140
102¢
1030
1040

10

20

3¢

40

£a

60

70

4y

90
1040
11¢
120
130
140
150
1e¢
170
18C
15¢C
200
210
220
230
24C
250
260
270
(414
290
300
210
120
330
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SUPRCUTINE LEGISTEL,NSTy TAy 1By NECRoGRE} 10 2 FCLY(J) = BRPCLAL.J) 130

C 2¢ o 140
CRed¢sBERECHNUNG VON PARTIELLEN LEGENDRE-KCEFFIZIENTEN BEI [SOTROPIE IM 30 C#4438SUCHEN DFR GRENZINDICES MIT KORREKTURIANTERVALLERS®®kn ek bbrbkknrses 150
CHerhk SP-SYSTEMERS SR ket ud R AR AR A PR AR L BN DR A RN BANRE ARSI AR A A4S Dok hbhk & 40 ES = 0 160
C 50 I=l4~-1 17¢
REAL#8 X{321),GRALI{£:321):0,4,B (3] 21 = I+l 180
DIMENSION GRINEGR} E{NEGR} 70 TFOIGRIT#1 ) aGFoelal e CRaIGRITI} L Fo=10)} GOYo 18 18¢
COMMON /INTEG/ XsGRAL.D 80 IFIGRIT)LT.1a) GOTO 4 200

C S0 Ir =1 210
0C 7 I=1AsI8 1co GOTO 18 220

e = 1. 110 4 €C = GR{I} 230

GL = =1 12¢ GL=AMAX1{~1. GR{TI#+1}) 24¢C

IKO = NST 130 XIKO = 1e#0.5%(NST-1)}%{1.+G0}=0.C01 250

fxy = 1 . 140 AC = XIKQ 26¢C
IFIGR{I#1}GEslald Gaic 5 150 XIKU = 1.+#0.,5%(NST=-1)%{1,¢GUI+0, 001 270
TF{GR{T}LEa~1s} GOTa S 160 NU = XIKU 28C
IFIGRIT)} «GEo Lo} GETC 2 170 IFIFLOATINGY o LTo XIKC) ARG = NCe#L £9¢

GO = GRI{T} 130 AUC = NO-NU 300

XIKO = 1 a#05#(NST~1}%{G0O%1.1) 150 IFTINUD/2%2) o KELNUDY NGO = ND-1 310

KD = XIKO 200 DL = GU-X{NU} 220
IF{FLOAT (IKO } L T oXIKO) IKO = IKO+1 210 EC = GO-XINT) 330

2 IFIGR{T+1).LEa~1 o} GCTO 3 220 IF(ABSIDU LT 1E~2C) cY = 0 34¢

GU = GR{I+1} 230 IF{ABS(DO) LT, 1.E-20} o = 0 350

XTHU = 1 30,52 (AST-1 ) %{CU+L,.} 244 o 3¢0

TKU = XIKU 250 Corxxdor STVPSON—INTEGRAT ION FUER UERERSTREUUNG UND TOTALES MOMEN Th&kkskkkx 370
TFUFLOAT (IKU ) LT o X IKU} IKU = TKU+L 260 5 NO1 = NO-2 380

3 A = GRAL YL, IXKO} 270 NEZ = NN-=] 390
TFIGCaLT<X{IKC)) A& = A(GU~X{IKObI}/ DH{GRAL{L , IKCI~CRALIL, IKO~1}} 28¢ ALL = NU+2 40C

B = GRALIL.IKU} 290 NU2Z = NU+1 410
TRICULLT XT{IKU}) B = B4{GU—-X{IKUL}}/D*{GRALIL, IRLI-GRALIL,TKU-1}} 300 IFINCL .GEaNUL) GOTo 7 420

4 FILY = (A-B)%0,.7S5TT747E-0L ’ 3lc E{I} = (POLYINUI+POLY(NC)}®D/2. 430
GCYO 7 320 IFINQ2 LT NU2) GOTO 1¢ 440

5 E(1}) = 0. 3a¢ DC &6 J = NU2,NC2 450

T CONTINUE 340 6 EULI) = EL1)eD*POLY( I} 460
E(NEGR } = GRALIL,NST}I*C.T7957T74TE-(C1 350 ¢C1C 19 43¢

C 2¢eC 7 D0 12 J = NU2.NO2,s2 480
RETURN 70 JJd o= [J-NU2+214/2 490

c 380 12 A{JJ) = POLYLJ) sCC
FAD 390 CALL SUMIJJ,A,SA) 510

DC 15 J = NULeNCl,2 52¢C

JJd = (J=NUL+2})/2 530

15 a{JJb = POLY(J) 540

CALL SUM{JJ,A,50) 550

SE = POLY(ND}+POLY(NU) 560

SLAROUTINE LEGANSEL (AST o FoTA 1B REGR,CRy E.POLY , 8) 1¢ E{L) = {4%SA+ 2«SC+SE)%R/3 570

C 20 C 580
Crekksx BERECHNUNG VON PARTIELLEN L ECENDRE-KOEFFIZ IENTEN BET ANISOYROPIE 30 Crakex RANDKORREKTUR CES STHPSCN-TNTECRALS* ik ikkddhkk s dhhb ok ghddhnkhioniks €GQ
CRERARTM SP-SYSTEMERER AR ERATRAEXEAREIREEFFEFFF R FBBER Y INRRRBRESIRFR b REF R R & H &40 [F{I.EQ.NEGR} GOTQ 2¢ &00
C 50 TU = {(POLY(NU2)-POLYINUII/D 610
REAL*B  X{(321}4PCLI6321):C4P (3 TC = {(POLYI{NC)~PCLYINCZ2)}/T £2C
DIMENSION FINST) GRINEGR) ZE(AREGR] (FOLYINSTI AC(RETY 70 E{I}) = (POLY(ND)¢0.5#D0*TO ) *DO~{ POLY{NUI+ 0. SEDUATUI*DUE{ T} 630
COrMCN FINTEG/ X,POL,D 80 GCY0 19 £4¢

c S0 18 FOI) = 0. 650
Cx2453BEST [MMUNG DER ZU INTEGRIFRENDEN FUINKTION®®xkestgbs sk phhkeksrtts 100 19 ES = ESeE(I} £6¢C
CC 2 J = 1.NST 110 [FE1.LT.18) Gavo 3 670

8 = DRLEE(FIJN) 120

- Cit € -



C
CHxesk [NTEGRATIONSBERFEICH FUER DAS TOTALE MOMENT®AkB R kb hohidhdpbddohmnhn
NU = 1
Al = NST
I=hEGR
GeTn 5
c
CRBREHG o G~ STRE UUNG 0o oh o st ool o e sl o A0 ook ol 0 o 0 oo 0K 20 ook ook ok 10 38 ook o o
20 E(11} = E{NEGRI}-ES
RETURN

END

SUBROUTINE GRUPIN{MASSE ¢XMAT ALFA,COP,ISCTPM,LEG,ALEsNANF,NEND,
NUEBy TLy IMyNGRyNEGR s ABN ¢ TSN EF yKyHoF ¢M G oENy
NTToET ST MAZ, KSPE,KSPEK,ESP,SFEK,NSPEK,LSPEK,
ISMo ISDNECUTSCCoTSEC o hF € s EBGR WA U, VoH, ISTT,
RSPELSIGoAGT o AGCs EG.S G, SCTOT

ARy

C
Cra3%dGEWICHTETE MULTIGRUPPEN-ENERCIEINTEGRATION 4t tdutddhRththhesthe®s
c

REAL#*8 DXy

DIFENSTON LEGE6 ), ABNINEGRIRSP{6,NGRIESPINSPEK], SPEK{LSPEK] »

1 EHOISM) yEWCISHE ,HITSD) FUISD) ¢GUISDIENCESDE, VEISD I,
2 WEISD)ELISDI s HALISCO) o LUISECILETINTTI,STINTT) GRINGRI] ,
2 MAZL2) s ELSTGE6 ;NECU NGRILEGIISCISCISDI,SGTAT(6,NGRE
¢ .
RF = NLE#1
XP = XMA T+1
XB = XMAT-}
Gk = =1,
IF{MASSELEQ.1) G = C.
TF{MASSELEQ.L } XM = 0.
NM = NUEB~-1
C
CH%sxkYEREINIGUNG DER ENERGIESTUFTZPUNKTHWENGEN®# 3R 44 Akddnddhddhashdhnshd
Ji =0
JF =0
TF{KSPE. FQ. O} GOTC 3
XX = EHU1}
XY = EH[ISN}
001 J = 1,KSPEK
TF(JTFQe0AND o XXaL E-ESP (I} ) J1 = J
IFIXY. LE.ESPLJY) Jp o= J-JI
IF{IP.CT O} cOT0 3
1 CCATINUE
300 2 J = L,ISN
2 EQJY = EHEJY
I877 = ISN
CALL PUSUMIISN KoHs ISTT4F,V)
[F{KSPRE* JI*JP.NE.C) CALL PUSUM(IST,JdPy ESPCI 1), ISTToEsV )
C

680
£9¢
700
11¢C
720
730
740
150
760
170
78¢C
790

10
20
30
40
£¢
60
1C
ag
90
100
tio
120
13¢C
140
15¢
160
17¢
180
190
200
210
220
23¢
240
25¢
260
270
ZE8C
290
306
31C
320
EXA
340
350
360
370
280
390

Cradrx [INTERPOLATION CER TOTALEN ELASTISCHEN QU ERSCHN TTTE sobokobohd b oo ok o ok o
CALL TPOLINIKeHoFsTISTToEpwsU)
C
Chesda TATERPOLATION DER TOVALEN QUERSCHNIT T E koot fodkoob ok stk o bk ook oo o ook b
IFINGT .EQ.O1} GoYo 7
CALL TPOLININGGEG,SGoISTT sEWF, U}
ACCE = ISTT
DC 5 J = 1,NGG
EC{J)Y = E(J}
S SC(J} = F(J)
C
CHe4%% JATERPOLAY ION CER MITTLEREN STRELKOSINLSH Rt at ddhntht bt hbhdt ki
T CALL IPOLIN{MeGsEN,ISTT,E, ¥, U}
C
C
B DU 66 N = 1,AP
Lt = LFGINY
Chsk L ESEN UND INTFRPCLATICK DER NORMIERT EN ENERGIEC IFF. LEGCENDRF-KNEFF
DO 11 t = 1l,NUES
JI = (I-1)%ISTY
READINF} (EwlJlsd = L,ISN)
IF(ISOT.EQe O AND T EQs NUEB) GOYC 9
CALL TPOLIN{ SN, EHy EW,y ISTT,E, WAL 1+4T),U)
GCYC 11
9 XY = EW{ISN}
CC 10 4 = 1,ISTY
10 WA(J&JI) = XY
11 CONY INUE
C
CHetsbMUEL-ANGEPASSTE ENERGIEDIFF, LEGENDRF-KOEFF, ®hkirsdihgpiohkusdts
CC 44 4 = 1,ISTT
0¥y = 0.
JP = JeNMEISTT
TF{La NE, 2} GGYC 27
VIJ) = PHE(VIJI-WATUP))
IFIABSIVIJI) ol Tl E-T)
27 DC 12 NN = NARF,NEND
IFCLABNINN®L) oLEELJ) Y oAND T E( J) LEABNINK}D)
12 CUAMTINUE
NN = NEND
14 EL = AMAXLU{ABN{IMel ), ALFA%E(J})
DC 42 1 = l.MhUEB

ViJl = G,

GCTC 14

JI = JelI-11#1STY

AT = MINDITM,NNEI-11}
P = Q.

CU = GW

IF{EL.GE. ARNINI+1}} GETC 16

GU = SQRTIABNINI+1I)/E(J)]}
GU = 05%{XP®GU-XM/CU)
1¢ GO = 1.

IF(I.EQ.1} GOTQO 13

LI = MINOQIIM# L NAEI-1)

€0 = GH

TFEEL.GEABNILTD) GOTO 18
GO = SQRTIABNILI}/E(J))

400
410
42¢
430
440
4¢C
460
47¢
480
490
500
510
£2¢0
530
540
550
560
570
580
£6¢
&60C
610
620
€2¢
640
680
660
670
€80
690
1¢C
710
720
730
740
150
TeC
770
7ec
790
800
g1¢
820
830
B840
e85q
geo
870
e8¢
890
300
S3C
920
930
940

- gt} € ~



18

2C

22

13
1§

7

1%

Z1

23

25

46
42

GC = 0.5 {XPECU-XM/COY
IF(GU.LT.GO) GOTa 20
P = 0,

GLT0 36
[FIGO-6ULT.2.}
P = 0.
IFlL.EQ. 2} P = la

ECT0 36

C2 = GO*GO

uz GU=GY

€3 02% GO

[VE] U2eGL

TF{MASSEEQG.1} GOTQ 13

GCT0(264 2642843053234 L

GOTO(L%: 1Tv19,21523:280),0L

P = 128(03-021

P = P-12%(U3~-U2}

GCTO 36

P o= (3%{9%G0—8}

P = P-U3#(9%EGU-8)

GCT0 36

P = 6#02%{ 12%03~10%(02¢60-11)

P = P-o6®2R (122U 3-L0*{U24CU-1 ]}

GCTO 36

P = 1.5%03%({10%03~8%02-9850+8)

Pz Pel.5%UBR{10%U3-B%J2-9%GUL8}

GOTG 36

P = 5%02%{02#(45%03-35202 ~54%G0445)69%60~93)

F o= P SEUZS{U2H (458 YI-A5%UZ 546 8GUE5 J +TEGU~F )

€070 36

P = ,1875%03% (2% (189%L3-144%02-280%CC+224 }+30260-6801

P o= P- LBTS*UIR{U2% (18U~ 146%U2-2808GU+2246}+90%GU~-B0 )
GCT0 36

P o= 0, 75%{02-02}

COTO 36

P = 0.5%{03-U3}

GOTO 36

P = 0.1875%{02%(3%02~-2}~-U2%(28U2-2}}

Govo 36

P = 0.,75%{03%{02-1)-U3*{u2~11}}

GCID 36

P = 0.03125¢(02%((02-1}1#(35402-10}-1)-L2%{(U2-1)R{35RU2=-1C)~1}}
GC10 36

P = 0., 1875%{03%(02~1s{9%02~5)~UIR(U2-L1 % (9*UZ~5})

IFLABS(P LT . 1.E-161} P = Q.
IFIEL LT ABNINI+1) - AND. [ LT NUEB]
WALJI) = WALJPI-SNGLEIDXY?
IF(I.EQ.NUEB] GOTC &2

ia = [et

CC 38 11 = TA.NUEB
WALJe(TI~1)®ISTT}) = 0.

WALET) = WALJThePEYI )

CCTO 44

CXY = DXY¢DBLE(WALSTD)

WA(JT) = WALJT)eP®Y (U}

GOTC 22

#ou oM

GCTO 40

98¢

960

370

980

990
10ac
icio
1020
1030
1040
1050
1060
1070
1086
1090
1100
1110
1120
113¢
1140
112C
1160
1170
1180
1190
1200
1210
122¢
1230
1240
128¢
1260
1210
1280
1290
13200
1310
132¢
1330
1340
135¢C
1360
1310
1380
135¢
14cCC
1410
142¢
1430
1440
145¢
1460
14740
1480
1490

44 CONTINUE
¢

Comank AUSSORTIEREN ZUR GEWICHTETEN IATEGRATIONR##Rsk St has a0t ohRestny

b0 64 NR = 1,NUEB
A1 = (AR-LI%ISTT
JA = 1
CO 58 NT = NANF,NEND
AR = NANF+NEND-MT
C NN-TE GRUPPE = AUSSTRELGRUPPE
C {hAENR-1L)-TE GRUPPE = EINSTREUGRLPPE

AN = ABNINNI
CC 46 J = JA,ISTT
IF({E(J}«GToAM) GOTC 48
JI = J-Jasl
ERGITY = ELJD

46 FUOJI) = WALJeADI®WOJ)
J = ISTT+]

48 KK = J-JA
JA = J-1
TFINN#NR-1GT o IM )
IFLIKK.GEL3}
IKK = 2
EA{2Y = AM
Fi2} = FL(L1}
GOT0 56

€2 EMIIKK) = AM
T = (FUIKK-2)-FUIKK-1) ) ZUENCIRK-2F-ENTTKK-LD)
FUIKK) = FUIKK-L )T #{AM-EN{IKK-1}1

GOY0 58
GCTO 52

c

C24324SPEKTRUMSGEW ICHTETE ENERGIEINTEGRA TICNSE KB kER b R dRRERER AL BERSE TS K ¥

56 CALL SPRAL(KSPE KSPFEKsMAZ, ESPySPEK JNTTsETSToL ¢ IKKyEN,F oGy
1 EULSIGIL oARoAN} (NSPERKLSPEK oNLED
58 CONT INUE
&4 CONTINUE
&6 CONT INUFE
C

CHESRSACRMIFRUNGREFR KRR ARE AR REERASFA SR B IP IR PRGARRER B RARRAS AL R R R ER K&

JA = 1
CC 7C NT = NANF (NEAD
NN = NANF#NEND-NT
AF = ABN{NN}
NC €T 3 = JA,1577
TF{ELS).GT M) GOTO 68
I = J~JAel
ENEEY = ECJ)
6T FUI} = 1.
J o= 15TT+1
€8 KK = J-JA
A = J-1
EN{IKK) = AM
FOIKKY = 1
DC 70 L = L,hP
CALL SPRALIKSPEoKSPEK ¢MAZ yESP o SPEK o NTToE T oST ol o TRK,ENsF9Goy
1 RSPEL (NNJNSPER,LSFERMLE}
Bl = MINCINUEB I M-NAe1)

1500
1510
1s2¢
1530
1540
1550
1560
1870
1580
155¢
1ecc
1610
1£29Q
1630
Lé4C
1€5¢
1660
1670
1680
1590
170¢
1710
1iz2¢
1730
1740
1750
1760
1770
178¢C
1790
1800
1810
1820
1820
1840
185¢C
1860
1870
188¢
1890
150¢
191¢C
1920
193¢
1940
1950
156C
1970
1980
1940
2060
2010
2020
2430
2040
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CC 69 I = 1,11 2050 Coeddd INTERPOU AT T ON # # ook b o o e o ook oo o o oo ook oo o ool o Kol ok oo b ok ko ke ko 140

€S ELSIGILI yNN} = ELSIGIL I ,NN}/RSPIL NN} 2060 Y(i) = B{1} 15¢
70 CCNY INUE 2070 YN} = B{M) 160
C 2080 I =1 170
Crtkkk (~GEWICHYETE TOTALE QUERSCHNITTE #n#$ikt st ddhdiedbhbttbhagess 2060 D0 14 J = 2,NM 180
TFINGY.EQ.0} RETURN 2100 8 IF(ALLI+L)-X{J}) 9,10, 11 190
Ja = 2 2110 S I = I} 20¢
DC 82 NT = NANF NEND 212¢ coto 8 210
NK = NANF#NEND-NT 2130 10 Y{J) = BlI+1} 220
A% = ABN{NN} 2140 GOT0 14 230
CO 72 J = JALNGG 2150 Ll YA4J) = B{I}#HRUDI#(X{II-A(LD} 240
IF{EGIJD .GT . AM) GOTO 74 2160 14 CONTINUE 25¢
I = J-JAe2 21170 C 260
ELIY = EGLJ) . 2180 RETURN . 210
72 FLI} = SGUJ) 2160 C 280
J = NGGe1 2200 ENC 250
T4 IKK = J-JA+l 2210
T = (SGUJAI~SGLIA-L}) /{EGLJAI~-EGIJA~1}) 2zz2¢C
E(L) = ABN{NN®1) 2230
FU1} = SGUJIA=L)¢TH(E(1}~EGLJA-1}} 2240
1F(IKKGT.1) GOTO 76 2250
E(2) = AM 2266 SUBROUT INE SPRALIKS ¢NSoMZyEg SyNTToEToSToL s IKKoER¢H oG o VAL sAFoNL y 10
FE2) = SGUJA-11e TR{E(2}-EGLJA-1}} 2270 INLE) 2¢
kK = 2 2280 C 30
GCIC 78 22s8¢C Chukks CEWICHTETE INTEGRATION 40
7& IF{J.EQ.NGG#+L} GOYD 78 2300 c 50
T = {SGCJI~SGHJI~1 1)/ (EG(II~EGLI-1}) 2310 REAL*8 W, WER 60
FUIKK) = FUIKKI#T*{AM-EG{J~1}) 2320 CIMENSION EA{NPI,SINLI ¢ EMNTIKK b GUIKKY o HUTKK b, ETINTT I STINTTIME(2) 7¢C
E(IKK) = AM 233C C a0
78 DC 80 L = 1.NP 2340 WW{DLsD2403451,52,5S3) = (SLPC2%DI+C18S2%024N1%C2#53) /3. ¢S1%52%53 CLi]
CALL SPRAL(KSPEs;KSPEK MAZ yESP ySPEK NTT,ET SToL s IKKF,FGsVaL, 2350 [ 10¢
1 NSPEKLSPEK jNLE} 23¢é0 CH4%9% MAKROSPEKTRUM I/F 110
8C SGIOTIL,NN) = VAL/RSP{L,AN) 2370 TFI(KS.NELOD GOTO 16 12¢
82 JA = 4 2380 DO 2 I = 1y1KK 130
C 239¢C 2 C(1) = PHELEN(L)) tac
RETURN 2400 GC10 24 150
c 2410 [« 160
ERD 2420 Chkdkk PAKROSPEKTRUM AUS PUNKTWEISER EINCARE 17¢
16 NN = 2 180
CC 22 1 = 1,IKK 1s0
DC 18 N = NNyNS 2¢cC
M= N 210
[F{M2(1}.NE.O) M o= Me{L~LI4NL/ (NLE21) 22¢
SLBRCUTINE IPCLINIH,A,8N;X,YsHR} 1c TF{EINI=ENITHI 18+1i9420 230
C 20 18 CCNT INUE 240
Cwkik LYRFARE INTERPOLATICNR ootk & R DB 68 d b § b ok0h A o dokshook o ok o o o oot ook ok o a0 N = NS Z5Q
c 40 1S GUI) = S{M) 2ec
CIMENSION A(M I BIMI XINIoYINIHR(W) 50 NN = N 270
c 60 ¢CTo 22 280
nE o= N-] 70 20 GUIY = S{M~L)}#(S{MI-S{M-L}}/ (EANI-E{N-LD IS (ENL{ TI~FIN~-1}]} i8¢
C 80 [F{N.GT. 2} NN = N-1 300
Co8#24KOEFFIZIENTEN HR #Rddamke kb or AR dkpk kR R R RE KA BB 2 b oS R B A AR R R BB R R D 90 22 CCATINUE 21¢
Pl = M-y 100 c 22¢
DC & I = 1,Mp 11c CHexsx INTERVALL INTEGRALE OHNE MIKROWICHTUNG 330
6 FR{I} = (BLI+1-BL1)I/(ALI+1)~ALT}} 120 74 WER = 0. 24¢

C 130 IFINTT.GT.1)  GOTO 28 350
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2¢

C

Cammks

28
27

é9

Ik = [KK-1

DO 26 1 = 1,IK
Cl = H{Iel}-HUL
S1 = HET el heH Ty
02 = GEI+1)-G(T}

¥ GeleLheGUI}

CF EN{I#L}~ENCL)

WER = WERe(D1%02/3.451%S2 %€
VAL = o25%WER

RETURN

L]

INTERVALE INTEGRALE MIT MIKROWICHTUNG
DC 27 M = 2,ATT .
IF(ET{MI-ENTE L) 2327529
COAT INUE
P o= NTT
IK = IKK-1
CC 5¢ I = 1.IK
N =M
IF{T.6T.11} GOT0 32
STE = STUNI+(ENCII~ETENI D #(ST N} ~STIN=-LD )}/ (ET INI-ET(N=-1)1
IFINTTEQ.2} GOT0 35
CC 30 N = 2,ATT
ITF{ETIN}-ENTI)} 30,30,32
CCMT INUE
h = KTY
DO 34 M = NgNTT
IFIET{M)-ENLT2L )} 34,535,3%
CONTINUE
¥ = NTT
STa = STE

STE = ST{MIS(EN(I#L I-ET LM} I{STUM=-LI-STUM)I/{ET(M-1)-ETI(M})

CF = ENLI#1I-ENLT}
Tb = [H{I¢L}~+{I}}/CE
AH = H{TJ—THXEN(T]
TC = (G{I+1)-GUI)}/DE
BC = GUIN-TGRENLIY

TF(MZI{2).EQ.O} GOTO 3¢
IF{L.GT.2} COTC 48
GCTICT364542) 4L

Credes 0, MOMENT

36

IFIM.GT. N GOYC 38

DI = H{I+LI-H{L}
S1 = HIT+1}+HITY)
Ne = G{I+#1)~-GHI}
§2 = GUI+L)eC(I}
L = 1l./STA

¥ = 1./57E

€3 = v-U

€3 = el

W o= WH{D1,02,02,S51,52,53)#DE
GCTC 54

U= HIE)

¥ o= THRET{N]+AR
Dl = v-U

3EC
370
380
260
400

410
420
43¢
440
450
46C
470
48¢
490
50¢C
51C
520
£3C
540
550
Sé0
570
58C
590
£00
€10
620
630
640
31
660
&1c
680
650
7GC
Ti0
720
730
140
75C
760
T7C
780
790
€CO
810
gze
530
840
a5¢
860
8714a
380
as¢
30¢C

4C

42

1= vy
= G(I)
= TGHETIN}+AG

vy

vy
1./57a

1. /STIND

V-

Ve

ET(NI-EN{I}
= WWADL,02,03,51,52,5S3140€
= M-}

THHET (44 } 3 AH
Hil+ 1)

-1}

vay

TG#F T( MM} +AG

ECIs1)

v-u

vy

1./ST(MM)

1. /STE

v

Vel

EN( T+ L1-ETMM)
= WiWW (DL 02,03,51,52,53140E
IFIN.EQ.MM)  GOTO 54

N

[
g

ot
LU |

x

e

[N
o
Hop

Hoat

FOUMNMOXCNICOCNCIeCEFMOoACc AR N
oW
('}
Hoy

M¥F o= M-2
VH = THRET{NJ ¢ sH
VG = TGRETIN}+AG
VS = 1/STIN}

DO 40 J = NMM
Jf = Jel

Lk = VH

UG = VG

US = ¥S§

VH = THEET(JP)+AH
VC = TGXFTLJP}+AG
¥S = 1./ST (4P}

NI = VH-UH

S1 = VH#UH

02 = V6-UG

$2 = ¥6+UG

02 = VS-US

S2 = ¥YS+US

CE = ET{JPI-ET(J}

® = WrWwW{D1y02,03+51452453)%0F
CCTn 54

Crkdas 1, WOMENT

IFIM.GT. N} GOTO 44

C1 = H{I+L)-HIL}
S1 = HUT+1)eHlT)
02 = GUI+LI-GLT}
S2 = GUl+L}eGUT}

U = 1./{5TA%STA}

310
9:C
930
84¢C
50
360
370
seQ
EELY]
1000
1C1¢
1020
103¢
104¢
1050
jaeqg
1070
108¢
108¢
1100
1110
1120
t130
114¢
1150
1160
1170
1180
1180
1200
1210
1220
1230
i24C
1250
1260
127G
1280
1290
1300
1210
1220
1330
124¢C
1350
1360
1370
1380
1360
1400
141G
1420
1430
1440
1450
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44

4€

V = 1./({STF®STE)

€3 = Vv-u

$2 = VYeU

W= WWiN1,02,D3,51452,S312%NE
GCT0 54

U = HUI)
¥ = THRET (N} tAH
Dl = v-U
S1 = VU
L= G(I}
¥ = TG*ET(N) +AG
02 = v-U
s = V+U

U = Lo/{STARST A}
V = 1. /USTINI®STIN}}
v-u
vy
ETVENI-ENIT)
W= WHiD1,N2,03,51,52,52}%0F
Ky = M~]
= THRET(MM }+AH
= H{l+1)
= V-U
= VU
= TGXE T{MM) ¢+ AG
= G6l{I+1}
V-3
Vey
= 1o/ {STIMM)IIST{MM)}
= 1o /USTEXSTE)
v-u
v
FNUI#1)-ETIMM)
W= WeWW (D1,02¢D3,5S1952,S3)%0E
IF(N.FQ. MM) GOTC 54

[ N7

Hoaon

2
3
3

1
1

u
v
D
5
L
v
t2
Sz
u
v
o]
S
D

M
s

MM = M-2

VH = THRET (N} +AH

VG = TGERET{N)+AG

VS = 1o/ (STIND#STIN})
DL 46 4 = NyKEP

JP = J+l

LH = VH

Ut = vG

LS = VS

vb = THHETIJPI¢AH

VC = TG¥ET{JPJ+AG

VS = L. /USTINI*STIN)}
Cl = VH-UH

S1 = VHe¢UH

Dz = V6-UG

S2 = VG#+UG

D2 = V¥S=US

53 = ¥S+US

CE = ETLIPI-ETJ)

W = WeWMiDL:D2,03,51552¢53)%0DE

1460
1470
1480
1490
150C
1510
1520
1530
1540
1580
1560
1570
1580
1560
160C
1610
162C
1630
164C
1650
1660
1€7C
1680
1690
17¢0
1710
1720
17320
1740
1750
1760
177¢
1780
1790
18¢¢
1810
1820
1820
184¢
185¢C
1860
1870
1880
1880
1900
191¢
1520
1930
1540
1950
1560
1s1¢
1980
1860
2000

GLTC 54

CH%#%% 2, UND HOEHERE MOMENTE

48

TFEM.GT.N) G070 S50

DI = HIT+1)~HIT}
ST = HUI+#1)+H{T}
€2 = GII+1}-GILI}
S2 = Gilel)eGlI}
U = 1./5TA%R%L
Vo= 1. /STER®L

€2 = y-y

S3 = VeU

B = WHIN1,02,N3,51,32,532)%DE
GCTD 54
= H{I)
= THRET(N ) #AH
v-u

o

= G{I)
= TG*ET(N) +AG
v-u
Vel
o /STA %X
o/STIN)®2L
= Vv-U
= Ve
= ET(NI-EN{T)
HR{N1:N2,03,S1s52,53)*DE
M-1
TH*E T{MM) ¢ AH
H{T+1)
= v-U
= VeU
TGHET (MM ) +AG
GlI+1)
Vi
VeU
1o /STOMM ) ®%E
La/STE®KL
v-y
V+U
EN(I#L)-ET(mM}
= WeWWIDL,N2s0D2451,52+53)%0E
TFEN.EQ. MM] GOTO 54

Tt ) NN
it

"won
L]

N Ny — pt
non ] [
0o

™o

[}

FTOIVVIDCCNAMNCCHOLSCTLIOVNITccnOCCHI<C
-
H

FE o= M=
VE = THXET(N)#¢AH
VC = TGEETIN) +AG
VE = 1./STIN)#%L
CC 52 4 = NyM¥
Jp = Jel

Uk = VH

UG = V6

LS = s

VE = THRET(JP)+aH
VE = TGHEET(JIP)AG
VS = 1./STLIP %L

2¢10
2020
2030
204C
2050
20&0
2370
2080
z0s¢
2100
Z110
2120
2130
214¢
2150
2160
2170
2180
2150
2200
z210
2220
2230
2240
2250
2260
2270
228C
2290
2300
2110
2120
2110
234¢C
2350
2260
2370
2380
21390
2400
2410
2420
24130
244¢
2450
246¢
2470
248C
2490
2500
2510
252¢
2530
254
2550
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D1 = VH-UHW
S1 = VHe UM
£2 = VG-UG
§2 = VG+ UG
D3 = VS~-US
§3 = VS+US
DE = ET(JPI-ETL Y}
52 W = W4WW(D1,D02:03,5S1452,53)#DE
564 WER = WER+W
VAL = o125%WER
C
RE TURN
C
ERC
SUBROUTINE MUKCN(ELSIG, ELTOT,NLESNECUNUEB ¢IL o I¥ ¢NGRy MASSE)
[+

CremadMULT IGRUPPENKINS TANT EN &b ke o b b o 6 o ok ok oo o ok o o oo o o ok o o R o 6
o

DIMENSION ELSIGI6.NECUSAGR) 4ELTAT(2,NGR)
C
NP = NLEe¢l
C##234TOTALER STREUQUERSSCHN ET T 5 h ok d ok o o ok ok o 80 ok o o o a0 ok oot ok oo oo o oo ook o o
DC 14 NN = IL,IM
£10 = Ce
BC 12 NS = 1,NUEB
NT = WS¢ NN-1
STO = STO+EL STGU1,NSyNN)
TF{NT.EQ.IM) GOTO 14
12 CONTINUE
14 ELTOT(L.NN) = STG

~
[

C##333NORMIERUNG AUF DEN TOTALEN STREUQUER SCHNT T Tk s s sk ks bk kb waishhai® 4
22 DC 26 L = 1,NP
DO 26 NN=IL,IM

CO 24 1 = 1,NUER
NT=T +NN~-1
FLSTIGILy ToNN} = ELSIGIL T oNNI/ELTCOT(L ¢AN}
IF{NT.EQ.IM} GO TO 26
4 CONTINUE
26 CCNT INUE
C
CH24%4MITTLERER STREUKOSINUSHES SR AR hk Rk Ss X RAKREF B e SR BARCER RS AR AARE S
15 CC 20 NN = IL,IM
ST10 = C.
€C 18 NS = 1,NUEB
NT = NS&#NN—-1
STO = STO+ELSTGI2,NSsNN}
IFINT.EQ.IM) GOYD 20
18 CONTINUE
20 ELTOT{Z,NN) = STO
C

25640
2570
2580
2%9¢
2600
2el0
262¢
2630
240
2650
266C
2670
2680
268¢

10

20

3¢

4C

£0

[

70

80

90
100
110
120
130
140
150
1€0
170
180
190
200
210
22¢
230
240
250
2€0
21¢
280
290
300
310
220
330
340
350
3£0
37C

CHe995 ARSCHNEIDEN (NULLSETZEN) VON GROESSEN KLEIRER 1oF~6 ®kmghhkme thokkd

TF{MASSE.EQ.1} RETURM
DO 4C L = 1,NP
£C 40 NN=IL,IM
DC 38 [ = 1.NUES
NT=T&#NN-1
ELSIGILsToNNY = AINT(ELSIGIL,TsNAI*1.E+S)%L.E=5
IF{NT.EQ.IM} GO TO 40

38 CCAT INUE

4C CCANTINUE

C
RETURN
C
ENE
SUBRTQUTINE PRINT(ELSIG,ELTOT ¢NLA ¢NLE ¢ NECURUFB ,TSEL o AGRKSPFK,
- MAZ NTHK KIMNCT (SCTOT, RSP, MASSELNGS)
C

Cx3+42 SLBROUTINE ZUM AUSDRUCKEN DER STREUMATRIX(DER STRELKOSINLSMATRI X=x
C

REAL*8 STOFF, MMM
CTIPENSINON ELSIGU6 s NECUSNGRILFLTOTI2NGR)MAZ( 2], SCTOT{6:NGR} ¢
- RSP{6+NGR)
CCMMON STOFF, ISTRUK, ISPANOUT: KPRy NEND NANF
C
NP = NLE+¢L
C
Ceksd b AUSORUCKEN DER STREUMATRIZEN S &R F B A% A b bk s hse b AR bhb e ok $ oAk F ok g3
CC 3 L = 1,NP
Ly = L-1
WRITEINOUT21) LE, LM, STCFF
FFOIARSIISELDLEQLLY WRITE{NOUY, 28} NGS
I1 = NANF
1 12 = TL+MINO{9yNEND~T1}
WRITEINOUT,24) (Il = 11,12}
WRITE(NOUT, 19}
DC 2 1 = 1,MUEB
I12=MINOU I 2, NEND#KIM~T¢ 1)
IFII3.LT.I1} GO TO 2
WRITE(NOUT22) (ELSTIGIL I ¢Ni
2 CCNTINUE
WRITE(NOUT,20])
IF{T12.GE .NEND)
1L = 12+1
G070 1
3 CONTINUFE
WRITE(NOUT (521}

PeAN=T1 038

GoTo 3

C

Cotoiokok [NFORMAT TONEN UEBER CTE W ICHTUNG #800 h shok b & 30 98 50k b 55 ok ook sio o ok o0 o okl ookl o o
WRITE(NOUT,30)
IF(KSPEK oGT o0 AND.MAZ{1}.EQ- O WR ITE(NOUT, 32}
[F{KSPEK.GT., 0. AND . MAZ(1).EQ.LIHRITEINCUT ;34) ALE

380
2%¢
400
430
420
430
440
450
460
4§70
480
496
500
510

190

ris

30

4Q

50

60

70

a0

90
100
iio
12¢
130
140

£¢
160
170
180
190
200
210
2é0
230
260
250
260
217¢
280
260
300
310
220
330
340
350
360
270
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TF(KSPEK eEQoQ «AND.MAZ{ 1} .EQ.CIWRTITE(NOUT, 26} 380 CALL DOPW{BHFLUM o MMM ) 330

IF(KSPEK . FEQeDo AND. MAZI1JEQ.LIHRITE(NOUT, 38 29¢ I=C 940
WRITE{NOUT, 40) 400 WRITE (KPR} [,MMM 95¢
TFINTKoEQul o ANDLMAZ (2 ) o EQ.0 INRITEINOUT 442} 410 I I=NANF SEC
TF{NTKEQe 1o ANDHMAZ(2) «EQ-1 I WRITELAOUT 44} NLE 420 12=NFND 970
IFINTK.EQ.0) WRITE{(NOUT, 46} 430 I=4 S8C
RRITE(NOUT 14T} 44C L=NLE~NLA#+] 390

c 450 AA=12-11+1 1600
Coasax AUSORUCKEN NER TOTALEN ELAST. QUERSCHNITTE UNO STREUKOSINUS 46C WRITE (KPR}T 4STCFFoAR,yL 1ICIC
WRITE(NOUT, 27} STCFF 470 I=24L 1020
IF{MASSE.EQ.1) WRITE{NOUT, 29} 480 CC 31 NN=[1,12 1030
IFEIABSCISFLIEQ. L} RRITE(NOUT,28) NCS 45¢C WRITE (KPR} T oNNoELTOTEL ¢NNF yELTCTIZ oAN) o (SCTOT{RyRN}yK=1oL) 1040

I1 = NANF 500 31 CCNTINUE 1050

G [2 = I1+MINO{9,NEND~TL} 51C DT 33 L = 14AP 10€C
WRITE(NOUT .2 4) (Lol = T1s12) 520 L¥=L-1 1070
WRITE(NOUT ,19) 530 EC 33 NN=I1,12 1080

BC 10 I = 1.2 £4C LE=MINO({NUER ; IZ+KIM-ANEL) 1090

10 WRITE(NDUT, 25} (ELTOTE L NMNI.NN = [1,12} 550 I=LL+2 1100
WRITE(NQUT,201) 560 WRITE (KPR} TolMoRR, (ELSTIGIL Ko RN JoK=1,LL Y} iric
IF{12.GE .NEND } GOTC 11 570 73 CONT INUE 1120

11 = 12+1 580 C 1130

GCIC 9 £se RETURN 1140

11 WRITE(NOUT:54} 600 C 1150

C €10 1S FCEMATLH ) 11eC
CHutsrAUSDRUCKEN DER TOTALEN CUERSCHNITTES#%2 ki dbs s dnt st st st pidkosntsr 620 ¢C FORMAT(1HO} 1170
IFINGT .EQ.O} GOTQ 15 630 21 FCRMAT(LHO// 29X "SGNC®y I1s 8X, *ELASTISCHE STRELMATRIX *311¢% ORDA 1180
WRITELNQUT (481 STCFF €4C IUNG FUFR  *,A8//) 1180
IF{TABSL ISEL ) ,EQ.1) WRITE(NOUT 428} AGS 650 42 FORMAT(1X,10E13.5) 1200

I1 = NANF 660 24 FORMAT{IX,13{16,° GRUPFE®}) i21c

12 Tz = TI1#MINOQISNEND-T1]) 670 25 FORMATUIX,1P10E13.5} 1220
RRITEINDUT 424} (I1,0=1%,121 680 27 FCRMATELHO//20X,*TOTALE ELASTISCHE GRUPPENSTREUCUERSCHAT TTE SGN UN 1230
RRITE(NQUT 19} 69C 10 GRUPPENSTREUKOSINLS MUREL FUER °,48//) 1240

DC 13 L = l¢NP 700 28 FORMAT(42Xy*SCGN{E) = SGTI(E) = 1 GESETIT AB GRLPPE®,14//) 1250

13 WRITE{NOUT,251 {SCTOT AL NNJ . AN=T1, 121} 710 29 FCRMAT(20%,"*%* BEI WASSERSTOFF W IRC UNTERFALB 10 FV DIE STRFUUNG I 12¢C
BRITE{NOUT,20) 720 1V SCHWERPUNKTSYSTEM [SOTROP ANGENOMMEM®/20X,°*% UND FS WIRD DER MI 1270
TF(12.GF .NEND} GOYO 14 730 3TVLERE STREUKCSIAUS M LABCRSYSTEM GLEICH O0.66€TCFSFTIT %277/} 1280

Il = 12¢1 740 2C FORMAT(////62%,'M A K R C W I CH T ULMNE F*/) 1290

CCTO 12 750 32 FCRMAT (42X, "ALLE MUOMENTE WIE DAS 0. MOMFNT MIT DEMI/ 13CC

14 WRITE{NOUT,50) 7€C 1 42X, " EINGELESENEN PUNKTSPEKTRUM F(E,11°) 131¢C

C 770 24 FCRMAT {42X, *DAS L~TF MOMENT MIT DEF {L+11~TEN EINGE=*/ 1320
Cxaud ¢ ALSORUCKEN DER NORMIERUNGSINTEGR AL Exkdék ke dkkb g hahdadbhhhedhiks 780 1 42X % LESEREN PUNKTSPEKTRUK F{EsL#l)ls L = Oploweey12) 122C
15 WRITE(NGUT,.66) NLE 790 36 FORMAT{42X,"ALLE MOMERTE WIE DAS Q. NONMENT MITO®/ 1240

Il = NANF 800 1 42X *F{E, 1} (STANDARD F{EsLl} = L/ED*} 125¢C

1€ 12 = JTL#MIND{9,NEND~IL} 810 38 FURMAT{42X,*DAS L-TF MOMENT ®IT FLE,1}%/ 1360
WRITEINGUT, 24} (L,I=11,12 820 1 42X, *{STANDARD F{Es 1) = 1/E}°) 1370
REITE(NOUT ,19} 830 40 FCRMAT(///42X,°M | K R CW T CHTUNG G FS (FFINSTRUKTUR)®/) 1260

DC 17 L = 1,AP 840 42 FORMAT(42X, "ALLE “NYENTE WIE NAS Q. MCMENT MIT FSUE,LI=1/SGT{E}*/ 1390

17 WRITE(NOUT, 25} fRSPUL sNNDNN=T 1,12} 850 1 42%s*SGTHEI=TOVALER QUERSCFNITT NER FINGOLESEMEN MISCHUNG®) 14C0
WRITE{NOUT 201} 8ecC 44 FORMAT(42X,°DAS L-TF MCMENT MIT FSI{EgL+l)s L = Colyoas ¥y 12/ 1410
IFEI2.GE NEND ) 5070 232 aro 1 42K "{STANDARD FS{E,LI=1/SGT{E)*xL }°*/ 1420

It = j2+#1 680 2 42Xo* SGTLE)=TCTALER QUERSCHMITT DER EINCFLESENEM MISCHUNG®) 1420

GCT0 16 890 46 FORMAT (42X, "ALLE MOMFNTE MIT FS{E, 1} = 1%/ 1440

22 WRITEINDOUT,681) 300 1 42X, (KEINE FEINSTRUKTURW ICHTUNG) * ) 1450

c 9ic 47 FORMATI///42X+°G E S A # T w I CHTUNGEC F % FS°%) 1460

Crt4#3REFSERVIEREN DER RESULTATE®&#RikE dshk ek hrkhhkke b dooRthkst R0 g o sbhshdd 920 48 FCRMATLLHO// 44X 'TOTALE GRUPPENQUERSCHNITTE SGT FUFR ®*,48//) 1470
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[+

S0 FORMAT(//729%, "ERLACUTERUNG® /29X, *G~-TE GRUPPE, L-TE ZFILE: TOTALER
~QUERSCHNITT DER G~TEN CRUPPE, */2SX, *GEWICHTEY WwIE DAS {L-1)~-TE MOW
~ERT DER STREUMATRIX®)

2 FORMAT (/ /729X, "ERLAEUTERUNG® /29X, *L~TE CRDANUNG, G-TE GRUPFE, I-TE I
LEILE: MATRIXELEMENT L-TER CRCNUNG® /29X,  FUER STREUUNG AUS DER G-TE
2N GRUPPE IN DIE (Ge¢I~1)-TE GRUPPE, BEIOGEN®/2G),°AUF DEN TCTALEN E
BLASTISCHEN QUERSCHNITY (TOTALES C.MOMENT) DER*/:2SX,°*G-TER GRUPPE®}

4 FORMATU/ f29X " ERLAEUTERUNG® 29X, *G-TE CRUPPE, . IEILE: TOTALER EL
T1ASTISCHER QUERSCHNITT DFR G-TEN® /25X, *GRUPPE® /2SX:°G~TE GRUPPE; 2.
2 ZETLE: MITTLERER STREUKGOSIMUS DER G-TEN CRUPPL®}

66 FORMATU////42X: *NORMIERUNGSINTEGRALE BIS ZUM® 13,*. MONMERTS// )

68 FCRMAT (//29X,° ERLAEUTERUNG®/ 29Xy *G-TE GRUPPE, L-TE ZEILE: (L~1}-TE
~S MOMENT DES WICHTUNGSSFEKTRUMS® /29X ,° INTECRIEST UEBER CIE G~TE GR
~UPPE?®}

END

SUBROUTINE INFORMIALFAAREGRABN R IL IM, ERTT  IRT,NST,NST IS,
1 ERy ISTY, Ky NTK, NT T, NOUT}

Chenes I NFORMAT T ONE N # fok st o dofo o o ok oo e 0% o o 0K % oF 20 o o oo 0ok o ook ook o o ol o oo ok o o o ok 0

c

c

c

CIMENSION ABN(NEGR)¢RINEGRIsINT{NFGR} NSTIE) ,NL{6] NBIG)
IF(IRGY o1} GOT0 €
WFITEINOUT ,919)
WRITE(NOUT, 935}
3 CCS5 1 = 146
hALEY = [-1
5 NBET) = NSTIS
WRITE(NOUT,936]) (NALT) gl = 1963 (NECRD, 1 = 156},
1 ENSTUID T = 1,6}
6 IFIIR+1.LTLINTT} G070 7
WRETE(NOUT, 232}
04 I = ILyIM
4 WRITEINOUT,933)
WRITE(NOUT, 934}
7 11 = INTUIR#1}el
T2 = INTUIR}#1
IFLIR.EQ.LY 2 = [2-1
WRITE(NOUT,909}
EFIN = AMAXICALFA®ABN(T I} sABN{IM&11}}
WRITE(NOUT 9201} IRy TR, ABNE 11}, ABNL T2}
WRITEINOUT,921) IRyEFIR,ABN{TIZ)
WRITE{NDOUT,922}) IR ISTT
BRITEINOUT 925} K
IFINTK .EQ.1) WRITE(NOUT,126) NYTT

ALFA

T ABMCI) , ABNCT4L B R(T)

RETURN
309 FURMAT{1HO)
Gi9 FCRMAT(LIHO//24X,*1 N F C R ¥ AT 1T ONE N//Y
970 FCRMAT(1H0;12+%. AUSSTREUINTERVALL = *512:°%. WAKRCGRUPPE®, 5%,Fl0.

1480
1490
15¢CC
1510
1520
1530
124¢
155¢C
1560
157¢
1580
1550
1600
1610
1ez¢
1630

40

L4e* EVP ¢ - #.F10.4," EV®}

921 FORMAT{IHO,12,%, EINSTREUINTERVALL® 423X,E10.4,° EV® ¢ -
1° Eve}

G22 FORMAT(IHO,*ZAHL DER ENERGIESTUETZPURKTE I8 ® o12,', AUSSTREUINTERV
TALL o 18X, 14}

92% FCRMATULHO,® ZAHL TER GELESENEN SCN IM BUSSTREUIRTERVALLY 228X, T4}

932 FORMAT{////16X,*F E INGR UP PEWNETINTETILILUHKGEG /M

S33 FCRMAT{IXeI34®GRUPPE® (IX,1PEI03s" EV  ~",1PF10.3:* EV's IXs*DU =
~3,E9.2)

934 FORMAT(////18X,°CU = LETHARGIFDIFFERENZ®)

$25 FORMATIIHO,"ALFA = 7 ,F8.5}

936 FCRMATILIMO, "W INKELSTUEVISTELLEN®// 125, "MOMENT? s fx 0{3 0130 /12 0,°1 %
ICTROPIE® o3Xe6{3Xs131/12X " ANISOTROPIF s EXe 613X, 13)1}

126 FORMAT (1HO, *ZAHL DER SGT FUFR FEINSTRUKTURWICHTLAG IM¥ BUSSTREUINTE
TRVALL® 11X, 15} )

PoEl0 o4y

ENC

BEST IMMUNG DER 1/V - WERTE

SUBROUTINE EDV U RE pENG gNSPoEoF s EPS oW oNEF 3 SToF T o1k}
REAL#E MAT (MMM
DIFENSION ENGINE) ,FINSPI FINSPIWINE},STIMEF) , FT{NEF}
COMMON MAT, [STRUK, [SPA NOUTP s JA s NARF s NEND s KL
CATA MMM/®SL/V v/
WRITE (NOUTP, 1}
1 FCRMAT(LHO/1HO/® EOV - A PROGRAM FOR THE CALCULATION OF THE 1/¥ Ay
1ERAGE GROUP VALUES® /)
Tw=0
JF=0
C=7.229286F-7
L=hF~1
[FINSP.GT. 1} GC 1O 9
WICHTUNGSFUNKTIGN F{E) IST ALS FUNCT ICN GECEBEN

Nh=1
L=t

36 DO Z IT=NN,L{
K=10
ERI=ENGI I1)
ER2=FNG(II+1)

4 M=1
ST(MI=ER1
CC 3 J=1,K
LEL L]
IFI{M.LE.NEF}
REF=K+1
In=l
€C 70 30

31 STIM)=ERL+FLOAT{J)*(ERZ~-ERL}/FLOBT (K}

2 CONTINUE

GO TO 31

3¢0
370
28C
390
4CC
41C
420
42¢
&40
4%¢
460
470
48C
490
500
510
52¢C

10

20

4C

5C

60

10

80

S¢
100
110
12¢
130
140
15¢C
160
17c
180
160
20¢C
210
224
220
240
250
260
21¢
28¢
290
300
310
320
230
340
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[Nz Rl

~N @

16
38

37

35

17
i8

Z1=0.

Xh1=0.

N=1

FII=PHI(ST (1)}
DC 5 d=1 4K
FI2=PHI{STLJ¢1})

Z1=71¢0. 56 (FIL*C/SQRTISTUSIP+FI28C/SARTISTII# L) DISISTI & 1-STL S}

ENI=XNL+ Q. 5% {FIL¢F12)e{STL{JeL}-STLJI}
Fli=Fl2

IFIN.EQ. 2} GC TC &

12=11

XR2=XN1

Z1=0.

XN1=0,

h=2

€EC T0 7

ABRZ=ABS(Z2-21)/11

ABWN=ABS [XN2-XN1J/XN1
TF(ABHZI.LE.EPS.AND ABWNLLE.EPS}Y GC TC 8
K=K &K

¢C 70 4

viIT¢+1ll=Z1/XNL

CONT INUE

IF(JF.EQ.1) GC TO 37
Vil)=0.8862269%C /SQRT({0.0253)

€O TO 26

WICHTUNG SFUNKTION I ST PUNKTWEISE GEGEBEN

DC 10 I=1,L

JF=0

ST(LI=ENG(I)

DO 16 J=1,NSP
IFLE(J)LTLSTEL))} GO TO 16
TFIECJ). EQ.STI1)} GC TO 17
IFiJ.EQ.1} GO TO 38
FITL)=FOJ-1 ) {F{J)-FLJ-1}}/7 CELSI-ELI-1 )R 2(ST(L}-ELJI-1)})
GO TO 18

CONTINUE

JF=1

LLER!

L=l

GL TO 36

J=hE~1

WRITE (NOUTP,25) J

FORMAT {1 HO/® s%sWARNING : [N ENERGYGROLP *,15,° THE 1 /v VALUE IS C
IALCULATED WITH THE FURCTION PHI(E}®*/14X,
LPBECAUSE NO POINT OF SPECTRUM IS GIVEM EIN THIS GROUP® /}

GL TO 10

FIili=FL 4}

fzd~1

H=}

CC 11 J=NyNSP
IF(E{JI.LT.ENGI{I}} GC TC 11
TREELJI.LEENGET#Y)} GC TG 12

350
260
370
380
16¢
400
41¢
420
410
44¢C
450
4¢0
470
48C
45¢
500
£1C
520
530
540
550
566
570
sag
590
600
£1¢C
620
630
640
650
660
670
680
69¢C
700
71¢
720
710
746
750
760
770
780
790
8ce
810
820
CER
840
850
86c
870
880
890

4

32

13
11

14

23

1S

r

21

22

20

24
10

GO Y0 13

M=Mel

IF(M.LE. NEF} GO TQ 32
NEF=NSP

Te=1

GO 10O 30

ST{MI=E(J)

FI{¥I=F{ J}

co 10 11

h=J-1

G0 Y0 14

CONT INUE

GC TC 38

TFEST(M) cEQ.ENGI{T¢L}} GO TO 15
M=M4 ]

IF{M.LEaNEF} CGC TO 33
NEF=NEF+1

ITh=1

GC 10 30
STIMI=ENG{I+1}
FIMMI=F(J-1 )¢ {F(J)-FLS-1B /7 CEQJY-FULI-LD I (STIM J-E(I~1) )}
Zi=C.

Xh1=0

K=1]

WM=M—]

CC 19 J=1,MM

Z1=11+ (C/SQRTISTOIIIRFTLJI#C/SCRT(ST UL I2FILIe1 ) I&(ST(Je1)~
1STLJ)

IN1I=XNLI+ (FI(J} ¢ FIGJeL)*0STEI 1 )-ST LI}
IFIK.EC.2} GC TC 29

Lé=11

Xh2=XN1

71=0.

Xh1=0.

K=2

IF(2%M~1 LE.NEF) G6C TC 34
NEF=p

Tw=1

CC 70 30

CC 21 J=1,¥

MM=M— )

ST{MME2+1J=ST (MM+1)
FI(MMR2: R} sET (MM+L)

#z 2 8M- |

DO 22 J=24M,2

ST I=0.5%5(5T(I-1}eST{Jel}}
FIGJY=05%{FT{J-1}+FI(J+L))
G0 7O 23

ARWZ=ARS{I2~21)/11
ABWN=ABS{XN2-XN1} /XN1
IFIABHZ.LELEPS o ANDo ABWN.LE.EPS) GO T3 24
GC TC 25

VITel)=Z1/XN1

CCRTINUE

Vi11=0.8862265%C /SQRT{C. 0253}

300

3?10

320

930

940

950

960

970

980

354
1000
101¢
1020
1030
1040
1050
1060
1070
iceg
1090
11CC
L1100
1126
P12¢
1140
118¢
1160
1170
118C
pis¢
1200
121G
122¢
1230
1240
1250
12¢C
127¢
1280
125¢C
1300
i210
1320
1330

1340
1350
12¢0
1370
1180
1390
1400
1410
1420
1430
1440
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[aXeNel

T o

27

28
25

30

N =

AUSGABE OFR ERGEBNI SSE

i=0

WRITE(JA BT, MMM

WRITE (NQUTP,271}
FORMAT(/°® GRUPPE® , TX,"1/VF®)
LshE

HRITE (JA} L,o(VvI{T),I=1sL}
CC 28 i=1.L

K={~T¢1

WRITE (NOUTP,29)1.VIK}
FCRMATUIS (E17 .81}

Ki=KLe¢}

RETURN

EAD

SLBROUTEINE CHIINKIEL, E2,TETA,X 2}
WP i=1.,772454

XX1=E1/TETA

xx2=E2/TETA

XRI=SQRT EXX1}

XR2=SQRT {xX2}

IFURXLoL Telo CE~Q3.ARD, XX2. LT, 1.08-C3} €0 TC 3
TFIAX] oL Tol o317 ANDXX2.,LT 13173 GO TO 1
ERFSUM=ERFC{ XREJ-ERFCIXR2}

¢C 10 2

FRFSUM=ERF {XR2)~ERF (XRL)
EXPSUM=XR2#E XP (- XX2)}~XR I#EXP{-XX1}
X2=ERFSUM-EXPSUMEZ ,G/HP ]

GO 1O 4
SI={XR2Z¥XX2-XR1#XX11%#2.C/3.C

S2={ XR2ZF XX 2% % 2= XRIE X XL *#2 } %2 ,0/5 .0
SA={XR2uXX22*3-XR 1% Xx1#23}22,.0/7.0
Sh={XRZ* XX2Rk4~XRIEXAL #4561 %2.0/9.0
Hz={-S44+53-52+511%2,0/%P1

RETURN

EAD

SUBRCUTINE SPALT{NE (ERGeX)

BERECHNUNG DES SPALTSPEKTRUMS

REAL*B MAT FESTULIO) NFESTILO) JHMPFNASE

REAL#*8 EoByCoToEF EWeEGCIEGLs XGo G 1o YG e Y61 oXG29 G2 XGL2,YG12
DIPENSINN ENGINFE] «NADATL2} NSATI{4 ) XINEY

COMMON MAT,ISTRUI, I SPA yNOUTP 4 JA , NARF s REND p KL
ECUIVALENCELIFEST(L} NFEST(]1}}

CATA MNAME /S v

WRITE (NOUTP,90001

148¢C
1460
147¢C
1486
1490
150¢
1510
1520
153¢C
1540
125¢C
1560
187¢
1580
15840
160C

10
20
30
40
50
€C
70
1Y
30
100
iic
120
130
140
150
1¢C
170
i8¢
190
200
21¢

10
20
30
40
50
€C
70
8o
30

100

gccce

3001

EL]

35

19

45

38

s

FORMATILHO/IHC/® PROGRAPM KEMRNZIIFFER 79}

WRITE (NOUTP,3001)

FCRMAT(*® PROGRAMP ZUR BERECHRUNG DES SPALTSPERTRUMS/)
TF{ENGINE}.LT.10.E6) GO TO 35

I=EAG(NF)

ENGINF1=20.E6

wFITEINOUT P, 36}

FCRMAT(/® IN THIS MOCULE THE HWIGFEST ENERGY GRCUP BOUNCARY IS SET
LECUAL TO 20.E6 EV®/})
A=l

I=C

L=NE-NANF
IGRUP=NE-NEND

CALL DOPW (BHBEST
CALL DOPW {3HCHICR
CALL DOPW (BHSPALT
NSATI(1}=3

RFEST (1) =MAT .
CALL NDFLOC (NSUCH NSATZFEST NUCAT,AC)
EF(NSUCH}6+6,7
TF{MAT. NFo MNAKE}
TETA=9,.999999SE~-40
E=5,9999999E~40
Go 70 20

CALL DNPW (BHSEDF
RSATZ{L1)=4
FESTI4)=C.

i1T=0

CALL NDFLOC (NSUCH,NSATZ,FEST,NUCAT,NC)

IFENSUCH )38, 38, 16€

CALL NDFLOC (INSUCH,NSATZ,FEST,NUCAT¢NC}

IFINSUCHI15,15.16€

WRITE (NOUTP,8) FFSTL1)

FCRMAT(® FUER DAS MATERIAL®,A9," CIBY €S KEIN SPALTSPEKTRUM®)
GO YO 5

E=FEST (4}

B=FEST(6)

C=FFSTI(T}

1=1. /8

EF= CT/{4.%B*B)

EW=DSQRT (EF/T)

DL 9 K=L,IGRUF

EG=DSQRTIENGIK}/T)

EG1=DSCRT{ENGIK&1}/T)

¥G=EGI-EWw

XE1=EG-EW

YG=EGLl+Ew

YCI=EG¢EW

XG2=XG%XG

YCZ=YG*YG

XC12=XCL %G1

YGIZ2=YGL*®YG1
X{K}=0.2820947917738/EwH{DEXP{~XG12) -DEAP{~XG2) ~DEXF{~YG12)
L+CEXP(-YG2}1=0,5%({DFRFIXGL)-DERF (XGI+CFRFIYCL }-TFRF(YGH)
CONTINUE

yAFEST{2})
oNFESTL 23}
SHEN)

GC TC 19

s NFEST {23}



IF(N.EQ.2) GO TC 10
N=¢
1J=0
RRITE (JA) 1 J,PMH
10 [J=6
K=hE-L
J=ME-~-IGRUP
WRITE {JA) TJ MATEoKyJ
AAA=IGRUP#L —-L
WRITE{JA) NNN,(X{TJ},lJ=L,1G62UP}
WRITE (NOUTP,29)
25 FLRMAT(//® WATT ~ CRANBERG SPEKTRUB®}
WRITE (NOUTP,12) MAT,EoKsJ
12 FCRMATILHO,A9 " CEIAFALLSENEFRGIE =%, F16.8,°% VCN GRUPPE®",I3," BIS®
1,13}
WFITE(NOUTP,14) I
14 FCRMAT({® CHI *,11)
i=1+1
RRITE (NOUTP,13) (X{1J),TJ=0L,IGRUP}
13 FORMATILH ,TE16.8/1 1X,7E16, 8})
CALL NDFNXT(NSUCH,NSATZ,FEST;NUDAT,NC}
FFINSUCH) 5,5,7
16 F=FEST{5)*1.0001
G=FEST{6)*1.0001
IF(IT.EQ.0) E=FEST(4)
IF{IFIX{F).EQe2.AND.IFIX(GI.EQel) GO TO L7
CALL NDFNXT (NSUCH NSATZ,FEST,NUCAT,NC)
IF {NSUCH)39,3%,16
39 [F(FEST(4).GT.E} GC TC 38
BRITE (NOUTP,37) FESTIL}
37 FOCRMAT(® MATERIAL *,A1C.,® 2 DIE BEDINGLNGEN ZUR BERFCHAMURG EINES S
IPALTSPEKTRUMS (K=2¢ P=1) SIAC NICHT ERFPUELLT ¢}
GO TG0 5
17 IF{FESTI4)~1.,65C5)22422,23
23 IFIIT.EQ.0) GO 10 22
TETAZ2=FEST(T)
TETA=TETAL+ (TETA2~-TETAL}/ (FEST{4)-E)#{1.6505~E)
E=1.6505
6C 7C 20
22 TETAL=FEST(7}
E=FEST (4 )
17=1
IFIE-1.6505)21,18,18
21 FEST{4)=FEST(4)%*1.0001
GC YO 45
18 TETA=VETAL

20 CC 28 K=L,IGRUP
28 CALL CHIINM {ENG(K) ;ENGIKe1) ,TETA,X(K}}
14=0
WRITE (JA) [J,MME
=6
K=hE~-L
J=NF={GRUP

WRITE (JA) JJ,MAT,EoKyd
AAA=IGRUP&}~-L

6€C
670
&EQ
€9¢C
700
7140
720
730
740
759
T€0
110
780
19¢
300
€10
820
830
g&4g
850
8¢&0
810
880
8540
3CC
910
S20
930
940
$5C
960
9170
980
560
100C
1010
10eC
1030
1C4¢C
1050
1060
107c
1080
1850
11C0
1110
11z¢
1130
114¢C
1150
L1160
1176
1180
1190
120¢

WRITE (JAD NNNoIX{TIJb,1J=L,IGRUP}
WRITE (NOUTP,30)

30 FORMAT({//® MAXWELL SPEKTRUM®)
WRITE (NQUTP,31 ) MAT,E,TETA,K,J

2] FORMAT(LIHO,AS,® FEINFALLSENERGIE =°,F16.8,° TET2 =°,F16.8,

L' VON GRUPPE®,I3,° BIS® 13}

WRTTF (NCUTP,14) 1

HRITE (NOUTP, 13} (XCUIJ)sIJ=LIGRLP)

KL=KL 1

ERCINE)=Z

RETURN

ENC

wn

1210
1220
1230
1240
1250
1260
127¢
1280
1290
120¢
13310
1320

- 921 € -
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DO

SUBROUTINE REMOINGs ABNoNSP o FyEsFRRyNLANLE o NGRESNFGoNF I, NIMeNUIM,
1ISEL s IHORK s WORK 4L}
SUBROUTINE MODIFIED BY BRCEDERS,INR JUNE, 1975

CONTFCL VARIABLES IN THE FIRST 36 WORDS OF THE WORKING FIELD

WORD ME ANI NG
1 ADRESS OF ENERGY POINTS OF ANGULAR DISTRIBUTIOM (EA}
2 ADRESS OF ANGLE MESH POINTS OF ANGULAR DISTRIBUTION Xy
3 ADRESS OF ANGULAR DISTRIBUTIONS {SGNCH
& IG NUMBER OF THE ACTUALLY CALCULATED GROUP

mmm e o e e EX T ENS ION BY  BROEDFRS mmr e o o ot o o e amtmomm mc

THE LENGTH OF THE WORKING AREAS DF WORD (S5=T) IS EMLARGED

TN CFDER TO CALCULATE FROM KEDAK~DATA WITH DIFFERENT ENERGY-POINTS
FOR DIFFERENT DATA-TYPESe

NOW THE LENGIH OF THESE ARRAYS IS 3%NMAX OF WORD 3¢

5 ADRESS OF ELASTIC SCATTERING OR TOTAL CROSS-SECTIONS (SGNY
6 ADRESS 3F AVEREGE COSIMES { A MLy
7 ADRESS OF ENERGIE MESH POINTS FOR CROSS-S ECTIONS (FS)
8 ISEL (SEE INPUT DESC.) GR £ THE ACTUAL ENEBRGY

9 ADRESS OF AN ACTUAL ANGULAR DISTRIBUTION {56}
10 ADRESS OF AUX. ARRAY IN WAMRS FOR ROMBERG INTEGRATION (TF)
i1 ADRESS OF 8#UXo BRRAY IN LMI FOR ROMBERG INTEGRATEION (PER)}
12 ADRESS OF RESULT STORAGE 503
13 ADRESS OF A BUFFER STORAGE {BUFY

14 NG NUMBER OF GROUPS

15 NSP NUMBER OF SPECTRUM POINTS
16 NLA  THE LOWEST LEGENDRE MOMENT
17 NLE THE HIGHEST LEGENDRE MOMENT
i8 TMAX MAXTMUM GROUPCHANGE+1

19 NJMe 1 (SEE INPUT DESCo!
20 NUIM (SEE INPUT DFSCe)
21 TCOS NUMBER OF MESHPOINTS OF BNGULAR CDISTRIBUTINN

22 ADRESS OF ACTUALLY FREE PLAZE FOR RE SULTS

23 KJ CONFROL NUMBER FOR AWISOTROP [E

264 NJ CONTROL NUMBER IN ANGLE INTEGRATIOW

25 NDAT NJMBER OF CROSS-SECTION POINTS IN AN FENERGY INTSRVAL
28 NIV NUMBER OF ANGULAR CISTRIBUTION

27 ERR ERROR FNR ROMBERG INTEGRATION

28 AM ATOMIC MASS

29 QM={ (AM&LE/(AM- 1)) %%2

30 KM={ AM+1 Y ®%2/ 2/ BM

21 QMX= &LOG ( QM)

32 Q=01

34 ADRESS OF A WORKING FIFLD FOR ANGLE INTEGRATION

--------------- 3 e A L T o R e ——

33 FIRST FREE WORD IN IWORKe FOR THIS VERSION FNLARGED 10 37,
35 ADDRESS OF DOUBLE PRECISSION ARRAY FOR COARSE=GRNIUP=WISE

i0
20
3¢
40
50
&C
70
8Q
g0
100
110
120
130
140
150
16C
170
16¢C
190
200
210
220
23¢
240
25¢C
260
270
280
290
3¢0C
310
320
23C
340
35¢C
360
370
280
390
4CC
410
42¢C
420
440
45¢C
460
&7C
480
490
2500
510
52¢C
5130
540
560

.

36 NH&X,

ENERGY-INTERVAL-BOUNDARIE S,

THE MAXIMUM NUMBER OF DATAPOINTS PRO COARSE ENERGY GROUP
FOR ONE OF THE FOLLOWING DATA=TYPES erav
SGT+SGN OR MUEL.

OO ann

5000

3001

1

30

31

DIVENSION TWORK (1), WORK(L} sKDATER )

REAML #8 FNEV(4}

RFAL®8 NHID/*H HLe¢/

REAL #8 REM/ 'REMA 1/

CATA NZKBY/2048/

REAL®8 MATN

CIMENS ION ABN G FUTIsFULD sNFGE LI NFT (1}
CCMMON MATN,1QQ{2 )y NOUT o LT, M1, M2, KLL
EQUIVALENCEINT,NE)
ECUIVALENCEIN3, NG )
DATA FNEV/®SGNC ¢
KLL=KLL ¢1

BRITE {NOUT ;90001
FORMAT{ THO/1HO/®* PROGRAMM KENNZIFFER 999

®RITE (NCUT ,9001)

FORMAT{® PROGRAMM ZUR BERECHNUNG DER ELASTISCHER STREUMATRIZEN Fu ¢
1R CIE REMO-KORREKTUR®/ )

DO 1 T=1,L

IHCORK (11=0

TwCRK{331=37

MC=THORK (33} ¢ 2¢ 28NJM

FheRO +NG+1

TREMM—(MM/2) %2, EQ, OF MM=pMMe]

IWCRK (34 }2MM

TWCRK(B) =ISEL

THORK{ 14 )=NG

TwCRK (15 }=NS P

1 bORKE 16} =NLA

IWORK (17 )=NLE

TWCRK{19 ) =NJMel

TWORK( 20)=NUJM

WORK{27 ) =ERR

WORK( 32} ==0, 1

CC 30 I=14NG

T1=NG=I+1

WORK(MO+TI-1}=ABN(T)

WIRK (MO +NG1=0 o

CALL MASSIN{WORK; WORK{MO}}

IMAX=IWORK (18)

ME=MMe (NLE+] J e IMAXSE2

TWORK{ 35 J=MM

NFIM=NFT (M2}

NFGM=NFG { M2}

€O 31 I=M2,41

IG=M1+M2~]

NFIM=MAXOINFI(IG ) NFIM)

RFGM=MAXO (NFGITIGI, NFGM)

NC=I WORK { 351 + 2% {NF] MENFGM+L §

IWORK (1 1=NO

PP SGT P, 8GN ¢ ¢ MUEL L

560
570
580
59¢C
600
610
620
630
640
&8¢
560
67¢C
580
690
700
Ti0
20
T3¢
7460
T&C
760
77C
780
7s¢C
ECC
810
8zc
830
B4C
88¢Q
860
870
Bgo
BSQ
300
910
920
3130
S4C
350
960
S70
980
350
10600
1010
1020
1030
104¢C
1058¢
1060
1070
1080
108¢
1100
1110
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T3 FORMAT(///°* FOR MATERJAL®9A10s® o TYPE®,AL10s*

IFI{MATNGEQ, NHIDIGOTC 3

CALL NIVNUMIMATN, FNEV{ 1) NIV WORK{ MO+M2=1) WORK{MO+ ML) oFNW,

163,863,830
NIV=NTVe2
€0TO 4
NIy=0
1C0S=0
A2 2ND
N2=NO
N&=NO
1S=M2 -}
LEA=NQ
HWRITE(NOUT 74 IMATN, FNEV(L)

T4 FORMAT(///° FOR MATERIAL® o ALOs® 5 TYPES® ,A410,° NO KEDAK~DATA HAS B

#EEN USEDe *)

IwCRKIZEI=NTIV

N1aNO#NI V

IWORK{2 ) =NL

IF(NIVsEQ, 01GCTO 5

NW=1

CALL DATNUM{MATN FNEVILIoICOSoNW¢LaDo—N,0, &3y £3,63 )
LM=N1+ICOS

TF(LM GT-LIGOTO 20

IF{FNW. GE, WORK (MO+#M2-1) }GOTO 3
IS= ICSOP {FNW ; HORK{MO )}

TF{FNWo & Qo WORKE{MO¢TS-11}IS=1S~1
N2sN1+ICOS%2

R3sN2+ICOSENIV

LI=N3+NT V

L2=L1+1ICOS

L¥=L2+1COSENT Y

LMA=LM

IF{MLo LTo IS ) IS =ML
IF{LMGT-LIGOTO 20

CALL XKEDLEC(MATN, FNEVE Lo NIV WORKINO}, IWORKIN3) ;WORKI MO+ M2-1) ,

LWORKEMO+ TS,

THORK(NL) s WORK (L 1) o WORKIL 2}y WORKIN2) 16 0p=1e0563 563463}

ITWCRK{26 }=NIV
WRITEINDUT, 731 MATN FNEV{1) oNIV,ICOS,1S

%% ANGULAR DISTRIBUTIONS WITH® 4 16,°

S 4034% %)

5 CONTINUE
IWCORK (21 }=TCOS
I wORK{ 3} =N2
IWORK {5)=N&
KCATI1 1=l
KDAT(2}=1
KEAT (3 b=]
DO 6 I=M2,M1
1GR=MO+T =1
DC 6 J=1,3

CALL DATNUMIMATN FNEV{J+1) sNDAT o AW yWORKITGR) yWCRK{IGR+1 )y

1610,£10,€10)

THERE ARE?® 4164
ANGLE POINTS RETRIEVED FOR TH
38 TASKe "9 /*® THE LIWESY CALCULATED ENERGY GROUP RUMBER WITH SGNC I

1120
1130
114¢
1150
1160
1170
1180
119¢C
1200
1210
1220
1230
1240
1250
1260
1270
1280
1250
1300
1310
1320
1330
134C
1350
1360
1370
1380
139¢
1400
1410
142¢C
1430
1640
1450
1460
1470
1480
149¢C
1500
1510
1520
1536
1540
1550
1560

1570
1580
1550
1600
161C

162¢C
16320
166¢C
1650
1660

10
71

20

TFIKDATL 305 LTo NDAT) KDAT () =NDAT
GOTO 6
WRITE(NOUT, 71 ) BATN, FNEV{J+1)
FORMATU® #%%ERROR 95 3 FOR  * ,A8,¢
CCAT INUE
NMAX=MAXOIKDAT (1) yKDATI2) ;KDAT (3 )43
IWORK (36 J=NMAX/ 3

ATCT=KDAT(L }+KCAT{2 V4KDAT (3 )
NS=N&+ 28NMA X

R& =N5 +2 X NMAX

IPAX=]1 WORK (18}

NT=N6 ¢+NMAX

N9 =N8+ICOS
N10=NI¢TMAX®NUJME{NLE+ 1)
RLL=T MAX® {NLE+L 1 eNL O
NII=N11+ 1eIMAX

TWORK {6 ) =N5

I wORK(T) =N6

IHORK (9}=NB

IWCRK{101=N9

IWORK(111=N10

IWCRK(12 }=N11

NIM=]

DO 9 T=M2,M1
NZ=NFGII)®NFI(T)
NI¥3MAXO (NIM NI

CONTINUE

TZVv=IMAX #(NLE+1)
TZVaMAXO (4ol ZV)

THORK { 13)=N114NZIMEELY
JJ=2Z+INAXENTHM

JJ=MAXO( JI¢NTOT)
LM=THORK{13 ¢4

CONTINUE
LREST=L=-MAXO{LM,LMA)
LRESTA=4%TABS (LREST }/N2KBY %2
IF(LREST,GE,0)GOTO 21
LRESTA=L RESTA+2
WRITE(NOUT 700 LMoLy LRFSTA

THERE IS NO

70 FORMAT (®* #%%ERROR 9.1 : REGIONeG TOO SMALL®,/

#t k&% REQUIREL NUMBER OF WORDS 5 110,/

B9 4%% AVAILABLE NUMBER (F WORDS? 416,/

e wk&k PLEASE INCREASE REGION,G WITH AT LEAST®,110,°
RETURN

21 WRITE(NOUT, 72 JLRESTA

T2 FORMAT(///¢ IN MODULE 9°,710,° K BYTFS OF RECION.G NOT USED, *,//

#/)

hC=0

WRTI TR (LT I NQeREM

NQ=4

MPL=NLE-NLA+L

HRITE(LI INQy MATN ¢NG oNM]

CALL REMP(MORK(MO by NFGyNFIyF,F o WORK, TWORK, IS}
RE TURN

END

tyABY

K BYTES, %}

1670
1680
169¢
1700
171¢
172¢
1730
1740
1750
176C
1770
1780
178¢C
1800
181¢
1820
1830
1840
18%0

18¢C
1870

1880
1850
1900
1910
162¢
1930
1940
1980
1960
1870
1980
1990
2000
2010
2020
2030
2040
20E0
2060
207¢
2080
209¢
2100
2110
2120
213
214¢C
2150
2160
217¢
2180
2190
2200
2210
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SLEBROUTINE ENERGINFGoNFIEM EP,E} 10 2C Frili=NAMIZ és0

C 20 FR{3 I=NAMTYP 300
€ SUBROUTINE ADDED BY BROEDERS,INR JURE 1675 30 COTO (25392¢39393}5KK 310
C 4¢ 2 COMTINUE 22¢
REAL*8 E{1 )}, CE9LCE.ERL ,ERZ,EFL,EF2,EDEL SC NWORT{1)}=3 330

iP=0 &0 Li=0 340
CE=DLOG(CBLE(EP/ EM} I/ DFLOATINFG) 70 CALL NOFLOCINT NWORT,FK N1 N2} 25¢
EDEL=DEXP{DE] g0 IFINT.EQ.OJRETURN 1 360
ERI=DBLE(EM} 90 22 MNCAT=1 EXY

CC 2 I=1 ¢NFG 160 IFIFM{ 4¢LLILELERIGOTC 21 380
ERZ=ER I*EDE] 1o IF{KK.EQ.3)GOT0 40 350
CLE=(ER2-ERL }/DFLOAT(NFI} 1240 FATL)=EM 4aCe

EF I=ER1 130 FF{LISFMI{S+LL) 410

CO 1 J=LlgNFI ' 140 40 CCMTINUE ) 420

C EFZ=EFL*DEXP(OCED 150 NCAT=2 430
EFZ=EFL+DDE 160 21 COATINUE 440
E{iPel }=EF1 170 IF(KK.EQ.3)G0T0 8 450
IP=[Pe 1 180 FAINDAT)=FM{4+¢LL ) 460

1 EFi=EF2 190 FF{NDAT)=FM({54LL) A7C

2 ERI=ER2 200 8 NDAT=NDAT+1 480
E(IPe} )=ERZ 210 Calt NDFNXTUNT  NWORTFM NL, N2} 450
RETURN 220 IF(NT.EQ. 0)GOTO S 500

ENC 230 TF{FM{4+LL JLE-EMINDAT=1 51C
IF(KK.EQ.3}GCTC 41 €2c¢

FA(NDAT)I=FM{4+LL]} 530

FEINCATI=FM{S +LL]) £4¢C

41 CONTINUE 550

TF{FMI4+LL ) . GEL.EPIGOTD 20 560

SUBROUTINE KEODATINAMIZ NAMTYP NU R L PN NOAT jFAFF EPER ok k%) 10 GCT0 8 £1¢

C 2a 20 CONT INUE 580
€ SUBROUTINE MODIFIED BY BRCEDERS,INR JURES19T9 30 TF(KKoEQel s ANCoNAMTYP NENISO.ANC NAMTYP (NEJNGIZ) GO TO 2 £€9¢
C 40 GO T 83 600
REAL*B FR{G) sDAFIZ  AARTYP RGAC yNCIZ,NISO &¢ SZ CALL AUSGLINDAT,EM;EP,FA,FF) 610
CIMENSION EALL)o IEAUL)oFAL L) FF( 1) FAR(L) JFFWil) NWORT{%) ,MDT(2) &0 93 IFILL.EQ.O0IRETURA 620
COMMON MATN(4 ) o hCUT ic IF(KK.EQe 1l DR KK EQ, 3} RETURR €30

CATA FM{2)/*BFST °/,KERST/0/ ¢NGAC/®SGNC */(NGIZ/*SCIZ */ 80 GCYO 10 640
1,hISCA®ISOTL Y/ g0 9 COATINUE [S-10]

K=} 100 IF{KK. EQ. 316070 42 660
IFINAMTYP JEQ cNGNCORNAMTYP FQNGIZIKK=2 110 IF(NAMTYP .NF JNISOANDNAMTYP NELNGIZ} 670

GCi0 1 120 E#RRITEINOUT 5 10CGIFR{L) FR{3) FAINDET~1 ), FFINCAT=-11} 6BC

ENTRY DATNUMINAMIZ NAMTYP (NDAT gNWEP jEW & g% g%} i30 100 FORMAT(/°® #*%kWARNING 9.4 MATERIAL® 4A1045° TYPE® ,A10,./ &90

Ki=3 140 #® A&x] AST ENERGY POINT CM KEDAK IS %, IPFl4.€, 100
IFINAMTYP.EQ  NGNC. OR NAMTYP, EQ.NGI 7] KK=4 150 *® EV WITH THE CROSS-SECTION VALUE® yIPE14.6+% BAKMR,®/ 710

GCTO0 1 160 #% ax& EXTRAPOLATION IS CARRIED OQUT WITH THE CONSTANT WALLE 0OF THE 720
EATRY KEDLEC(RANMIZ o RAMTYP o NWE EAc TEAEPW FRU  FAFF FAW,FFW,EP, EM, 17¢C #CRCSS-SECTION. "} T3¢

T#o#, #) 180 FA(NDAT)=EP 740

Ki=5 150 FR{NCAT)=FF{NCAT~1} 759

Ne=( 200 IF(NAMTY P.EQ.NGIZIFF{NCATI=C, 760

GCTO 1 2ia 42 CCATINUE 110
ENTRY NI YNUMENAMIZ yNAMTYP yNul gEPWEMW FFRy®mgd ) 220 €avo 30 780

Ne=0 230 3 COATINUE 79C

KK=6 i4¢ NaORT{1)=4 800

1 CONTINUE 250 Li=1 1o
TFIKERST «NE,OIGOTO 20 2640 hel=0 840

L=1 27¢C FM{4}=1.0 330

KERST=1 280

- 621 & -



23

24

10

90

88

31

18

89

CALL NDFLOCINT NWORT (FM NL N2}
CALL NDFLOC(NT NHORT,FHM,NI,NZ}
IF(NTEQo0 . ANC.NHL . EQ.OJRETURN |
[FINY.EQ.0IGOTO 18
IFIKKEQab c AND NHI FQ.O)EFR=FM{4 }
Rbi=NWle 1
IFINW EQ. 0. AND.FMI 4} . GE .EMWIGOTC 24
IFINU.EQ.NWLIGOTC 24
FM(4)=0 L+ 1.E-6)*FM{ 4}
€LYo 23
COATINUE
IF(KK.GEL.TIGOTO 26
IF{KK.GEL.5IG0TC 25
FNu=FHM{ 4}
KE=KK~-1
GCI0 22
Ne=NWL~1
IF{EMH.EQ.FHM({ 4] I NW=NK]
Li=0
IFINW.EQ. D)L Z=]
EFINW . EQ O INM= 1
hPh=0
KK=KK+2
CLT0 3
Fhb=FM{4)
IFKK.EQ.TIGDTO 22
IF(FMI4 }.GE.EPWIRETURN
Fri4lm{lel E-6)%FMI4)

LLES 1 1
€CTg 23
IF(LZ.NE.O)GOTC 88
€C 90 I=1,NDAT
FAW(I})=FA(Y)
FFW( [)=FF( 1}
TEA{1}=NDAT
EAl{L)=EMK
L2=2
hEA=NDAT
CONT INUE
CC 91 I=1,NDAT
FAW[IENPN)=FAL])
FERI{TeNPNI=FFLI)
EAQLZ) =F NW

IEATLZ b=NDAT
RFA=RPN&+NOAT
LZ=LZ#1

IF{FNH. GE.EPHIGOTD 89
NuW=NW+1
FPI4)=(1 4L cE~6 ) *FNW
coYo 23
FARSEPW
TF{KK.EQsTIGOTO 88
M l=NWE®L
RE TURN
NWl=LZ~-1

840
850
860
870
880
89¢
900
S1Q
920
530
54C
350
&
370
Se0
994Q
1¢cc
10610
1624
1020
1040
105¢C
1060
1070
1080
1090
110¢
1110

1120
1130
1140
1150
1160
1170
1180
1190
1200
121¢
1220
1230
1240
1250
12€0
1270
128C
128¢
1300
1310
120
1330
1340
1350
1360
1370
1380

[N eNal

94 RETURN
ERD

SUBROUTINE LINTANTENGXLoYLyMoX2,Y2)

SLEBRCUTINE ADDED BY BRCEGERS, INR

CCMMON MATN{4),NOUT

JUNE, 1975

DIPENSION XLAN) g YLOR) 9 X2(M) y¥2 (M}

JB=1
Jh=1
CO 3 I=1,M
NN=1
IF{X2(1).GE. XL{1D)IGCTC 4
Y2{Ii=vY1{lL}
GCic 5
4 NN=N
TRIXZ0I)LE.XL{N }1IGOTQ &
Y2{L =YL (N}

&)

GCT0 9
€ CLATINUE
CC 1 J=JasN
Jh=J
TFUX20U 1) LE.X1EJNIGOTO 2
1 CCAT INUE
2 TFIXLOIN)LEQoXL (UN~-L)}COTO 7

WRITEINOUT, 100 X20T 3o X201} p X1END) o¥2(1)

Yl D) =FIPOLUXLAUN=L) o X2UTD o X2 UND oYL UIR=1) oYL (JA D)

CCOTO 8

MA=JN

Y201 =YL{NN)
CCATINUE
JA=MAXCl 1, (JN~2})
3 CONT INUE

1C RFTURN

DD ot

100 FORMAT(/*® *%%WARNING 9.€ INTERPOLATICN ERRCR,® 5/

*8 x%%DES IRED FNERGY*; IPEL4 o6y ®

NOT IN RANGE

€9y IPE14. 657

#IPEL4s 69 %) CONSTANT BCULNDARY VALUE® yLPFL4.6," TAKEN,%,/

#% #%%PROBABLY PROGRAM-ERROR. "}
FAD

SUBRCUTINE AUSGLINCAT, EMEPFALFF)

SUBRCUT INE ADDED BY BRCEDERS, INR

COMMON MATN{ 4),MOUT
CATA EPS/L.E-6/
DIMENSION FA(L) ,FFIL}
CC 1 I=1.2

JUNE, 1575

o ?

¥

1390
14C0

10
20
30
40
50
(44

80
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[aXaRe

k=]
IF(ABSC{FA{I}-EF}/EF)-LT-EPSIGATL 2
1 CCONT INUE
Té=1
CONTINUE
FRULI=FIPOL{FA{LI EMyFA{2),FF(L},FFL2}}
FALL)=EM
IFIIM.EQ-1)G0TO 4
NDAT=NDA -1

[N}

CC 3 I=2,NDAT

Fa{li=FAllel}

FF{I)=FF{T¢l}

CCANT INUE

TA=NDAT-1

CC 5 I=1hy KDAY

I#=f
IF(ARSU{FACT)-EP }/EP) . LT.EPSIGOTC ¢
CCAT INUE

& CORTINUE

Y

W

FFINDAT ) =FIPOL{FAINDAT-1}FP FA{NDATI FF (NDAT-11,FF(NDAT}}

FA{NDAT} =EP
NCAT =M
T CCAT INUE
RE TURN
ENC

SLBROUTINE ORDNLIKMAX,FELD}

SUBROLTINE ADDED BY RARCEDERS g INR JURE, 1975
CIMENSION FELC{2)

CRCNEN ORDNEY FELD NACH WACHSENDEN WERTEM

IFIKMAX.LT.2} GOTO 100
CC 99 K=2,KMAX
F=K-1
IF(FELDIK DI GEFELD{™)) GOTN S§
R=FELDI(K}
10 M=M-]
IF{M.FQ, O} GOTC 20
IF(RLLTLFELDIMEY 60TO iC
20 lha=Wsl
1E=K~-1
J=1IE
DT 30 I=1A,IE
FELD(J+1I=FELD(J}
3C J=4-1
FELD{IA}=R
99 CCNT INUE
KFAXX=KMAX
CO 500 K=2, KMAX

s0
1cc
110
i2C
130
140
15¢
160
17¢

180
isc
200
210
220
23¢
24Q
250
260
27¢
280
29¢
300
310
32¢
330

10
20
2
40
€0
60
T0
gC
90
1ec
1ic
120
130
140
15¢C
160
17¢
180
1s¢C
200
210
220
230
240
25¢C
260

502

600

icc

500
01
100

IFLK +GT.KMAXX} GC TO 501
p=k-1

IF{FELD{KILEQ. FELDI{#))IGLTC 600
c¢C T 500

KEAXX=KMAXX-1

KMAXS= MAXO(K,KMAXX]

CC 700 KK=K KMAXS

FELD{KK) =FELD{KK+L}

GC 70 502

COATINUE

KMAX=KMA XX

RETURN

FAD

FURCTION BCM(EILs ECy WORK )

DIMENSION WORK({L}

BN =HORK(28}

C=k0RK(32)

IF{EQ.EQ.0.03G0TN 1

IF{QalT40)Q=0,.0

U=CoS¥({AME L) REN~{AM— L }REJ ¢ APKCY /SCRTUET®EC)
IFIU.LT.-11G0TO 1

IF{L.GT. 1}U=1.C

I=U%y-1

F=1.0/44

IFIQ.NE. 0. O)F=F*SORTIETI /(ET~(AMe 1) FARRC))
BCP=Fh (Z +*S (RT (Z+AMKAM~-AME(AM ¢1 )/ ET%Q })
RETURN

BCM=~-1
RETURN
END

FULMCTION ICSOP(E,ARN)

CIMENSINON ABNI1)

J=C

J=J¢1
TFEELECABNIJYLANDLABNIJ) oGT 0. 10603 |
ICSCP=4-1

RETURN

ERC

CCUBLF PRECISION FUNCTION PTLIN, XX}
RFEAL%8 XX

COTO (1e 25 3540 5¢ €N

FTi=1.0

RETURN

10
20
30
4C
50
¢
70
80
SC
100
11¢
120
13¢
14C
150
1&C
170

1C
20
¢
40

50

&6C
70
eaq

10
2¢
30
4C
50

- ifi € -



C
c
C

[¥%)

12
14

PTL=XX

RETURN

PTL=0o5%{ 3%{ XX*%2)~ 1.0}

RETURN

PTL=0, 5% {S%{ X)x%%3} - 3B XX}

RETURN
PTL=0.125%(354{XXk%qJ~30%( XX*%2}+3}
RETURN
PTL=0,125%{ 634 ( RXERS)-TCR{ XXXEIP L Sk X))
RETURN

ERD

SUBROUTINE ZWIN{KL,EP,EMES:J2,J 1)
DIMENSION ESCKL)
Ji=KL

J2=1
KL I=KL~1
DO 1 I=1,KL1

IFQES{T) EQ.ESC(I+41))GOTO 1
IF(EP.GEESTI} o ANDEP.LT.ESLI¢L} IGCTC 2
€CT0 1

Ji=141
G070 i1
CCAYT INUE
CCRTINUE

L0 12 TI=2.KL

TFUESCID oFQ.ESUI#1) o AND. I LT LKLIGOTO 12
IF{EM.LE oESIT}oANDoEMaGTLESTI-1)JGCTO 13
6CT0 12

Je=1-1
CCTO 14

CONTINUE
CONT INUE
RE TURN
END

FUNCTION FIPOL{XAXR,XCes¥A,Y ()

FUACTION ADDED BY BRCEDERS,INR JUNE,1975

1

CX=XC-XA
IF{DX<NE,0.)GCTO 1
FIPOL=0.5%{YA+YC]

G0 2

CONT INUE

CX1=XB~X A

Dxg=XC-X8
FIPOL={YA%DX2+YC3DX1}/DX
RETURN

FNC

60
10
80
G
1c¢C
iio
120
130
140
i50
16C

10
20
2c
40
5Q
&6C
70
ec
90
ico
11¢
120
120
140

A0

la Nl

SUBROUTINE TPOL{MsAsBsXsYeT)
SUBRCUTINE IPOLA BY Hs WIESE,INR

HCLIFIFD 8Y AROECERS,IAR JUNE,1975

KUBT SCH-GUADRATISCH-LINEARE INTERPLL AT INN
CHENE ERZEUGUNG ZUSAETZL ICHER EXTRENWKERTE

CIMENSION A(HM) ,BIM),T{M)

CATA AAL/Oof ¢ BAH/ 0o/ 9y AAM/ 0o/ BBL/0 o/ 9BBH/0/4BBF/0,/

Nt=M/2

IF(BBLeNE-B{1) cOR.BBHoREBIN-] . OR.BBM.AE.B{M})CCTO 20
IF(AAL NEAL L) ORAAHNEAINHE IR, AAM NE, A{M}IGOTIG 20

GCi0 21

TANGENTEN
20 CCATINUE
T{1) = (BO2)-BULIV/70AC20-A01)}
T{k) = (BIMI-B{M=-L} )/ CAIM}~A(M~11}
MN M~1
£c J = 25MN
JP Jel
JM J-1
T¢d) = 0.
IF{B{JIP) eGToBlJ)oANNBIJIGTBIIND)
~T{Jd) = {(BUJPI-BUIMI I/ (ALIPI-ALSM}Y
TFIBIUP) oL TaBlJIoANDB{JIolTBLIME)
~TEd) = (8(UPI-BL{JIMII/(ALIPI-AEIM})
2 COANTINUE
ARI=ALL)
AAHZAINH)
AAM=A(M])
EEL1=RB(1)
BBH=R{NH)
BAM=B{ M)
21 CENTINUE

LTI )

INTERPOLAT ICN

J =1
4 IF(X ~Aal3}) 698410
€ S =X -ALK}
Y = AQe({A1+{B2+A RS RE)RES
GCTC 16
gy = B{J}
€CTO 16
1C K = J
J o= Jdel
U = a(d4)-alu}

81¢

- 781 & -



[a¥eRal

vV = BLJI-BIK)} 520 41 CCNTINUE 150
R = V-T(K)}®U 530 AME= AME/ 1.008€€65 200
b= UR(TLI~TIKD) 54¢ CC 10 I=1,6 210
AQ = BIK) $50 XA=A{ [)¥%2-1 220
AL = TIK} L1 ACLI+6 I=(XA—A{T)#SQRY (XA+AME#%2} ) /AME 23¢
B2 = { I%XR-W) /(URL) 570 10 ACHI)=U{XA+A{TI*SCRT(XA®AME®%2) )/ ARE 240
A3 = [W-2%R}/{USUR) 580 ACEL3Y=-1/AME 25¢
IF{TI{K)cEQeOou ANDaT {4} .EQaOo) cO0T0 4 £5¢ Xt={AME+1 ) #%2 /27 AME 26¢C
IF(ABS(A3).LT.1.E-30) GOT0 & 600 IFIAME.EQ.1.1G0Y0 1 270
XK = —A2/(3%A3} €1¢ CH={(AMESL.}/ (AME~]1,) ) 422 28C
IFEXHLEoOoeOR. XKGFa U} GCTO & 620 GCi0 2 25¢
83 =0, 630 1 C¥=2,E8 300
TFLTES).EQa0.) GOTC 12 640 2 CCATINUE 210
IFITIK}.EQ.00} GOTO 14 650 CHX=ALOG(QM) 320
82 = R/{URU} 6€6C WCRK{28) =AME 3120
T} = 2%V/U-T(K) 670 WORK {29 )=0QM 340
IF{ABS(A2) . LT.1.E~30} GOTO 4 [3:14 WCRK{IO) =xM EES
KW = ~AL/{2%A2) 690 WORKE 3 1) =QMX 360
IF({XHelEaOocORKXHGELUY GOTO 4 7C0 CALL TRNOMES{AC) 370
Al = V/U 710 [1=IR{ 1) EE:L4
42 = 0. 720 [2=1R(2) 390
T(J) = AL 120 IMAX=2 4CC
G010 4 740 DO 11 i=12,11 410

12 Al = 2#%v/U 750 E=ABN{I+1)/ QM 42¢
A2 = =¥/ LUk} 760 IM=TCSOP{E,ABNIT}) 420
GOTO 4 770 IF{IM.GT  IMAX ) [MAX= I 440G

14 Al = 8. 78C 11 CCATINUE 45¢€
A2 = V/{UsU} 790 CALL IWIN{18,T4AX,WORK] 460
GCTO 4 eco RETURN 470

1€ CCATINUE 310 ENC 48¢
RE TURN 820
: 830
EAD 84C
SUBROUTINE INTFN{EsSG,SGNC,EA, ICCS) 10
C 2¢
€ SUBROUTINE MODIFIFED BY BROEDFRS,INR  JUNE 1975 30
SLBRCUTINE MASSIN(WORK,ABNI} 10 C 40
20 DIFEASINAN SGUL) sSGNCELICCS,1 ) EALL) 50
SUBROUT INE MODIFIED BY BROEDERS(INR JURE,1975 30 ANE=O 60
4C 3 AME=NEel 10
REAL*8 MATN 50 [F(E.GT.EA{NE}+FA(NFI*1,0E~4160TC 3 80
REAL#E HID €C IF{NE.EQ.1}GOTO & a0
DIPENSION WORK(L) sABN{L) ,AL6),ACEL3} 70 CC 4 I=1,ICNS 100
CIFENS ION FF(&1},FALG]) 80 4 SGUI}=FIPOLIEATNE-L) EyFA(NE)sSGACETyNF~11,SGNCIUIsNFI) tic
CCOMMON MATN,IS{2) NCUT,LI,IR{2} : SC RETURN Lt20
DATA Af0o57T3540.774596,0.33%98,C.86114,0.53867,0,90618/ 100 5 £C 6 I=1,1C08 13¢
CATA HID/*H HIY/ 110 SG{I)=0.5 140
IF{MATN.EQ.HID)IGOATO 40 120 6 CUNT INUE 150
CALL KEDDAT{MATN, *IS0OT1 S CyNW I FNWNDAT FA FF,3C06 0sloCo 130 RE TURN 16¢
14605840,440) 14C END 170
AME=FA{2) 150
GLTC 41 16C
4C CONTINUE 170

A¥E=1.008665 180

- £€1 € -
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[aReNe)

9
C
C

FUNCT ION FXINT(EPs EMs SCNoES; FLUXo EFLUXNSP oNDA T}

FUNCT ION MODIFIED BY BROEDERS,INR  JURE ,1975

DIPENSION FLUXEL)LEFLUXIL)
CIMENSTON SGNI1)sFS(1}

CALL ZWIN(NDATLEP,EMyES yJ29J41)
¥=0.

SAVE BOUNDARY VALUES

()

4

ié

SENL=SGNIiJL}

SGh2=3GN{J2}
ES1=ES (I 1]
£32=ES(J42)
SCGN{J1I=FIPOLIESIJL) sEP4ESTUL-1) o SGN{JL}ySCGNTJL-1})
SCANJZI=FIPOLAES(S2)oEMoESIIZoL D, SGN{J2D,SGN{ J2¢1))
ES{Jl}=EP

ES{J2)=EM

Jii=Ji~1

IFINSP.EQ.1IGOT0 |
CALL IWININSP,EPyEMy EFLUXy JF2,JF 1}
FRISFIPOLIEFLUX{JF2 ) dEMEFLUXIJF24L) (FLUXT{JIF2),FLUK(SF241))
¢ovo 2

FFL1=PHIC(EM)
CONTINUE

IF{J2.6T ,J111GOTQ 17
ne 1é 1=42,J411

CX=ES{I+1)-ES{1)

IF{NSP.EQ.LIGCTC 3
CALL ZWEININSP,ESUI+1) oESUI¢ 1) EFLUX,ISG,ISF)
FF2=FIPOLIEFLUX{ISGIoESETI#1 o EFLUNCISG+L) FLUXLISG) ,FLUXIISG# 1))
GCY0 4

CONTINUE

FF2=PHI(ES{I+1}}

Y=Y+DXE( SGN{ I} *FF EeSGN(T+ 1) %FF2)

FFi=FF2
CUMTINUE

FXINT=Y®0,5

RESTCRE BOUNDARY VALUES

17 ESHJLI=ESL

ES(J2)=E S2
SChEJLE=SGNL
SGALJ2I=SGN2
RETURN

ENC

10
20
30
40
50
60
10
80
sC
100
110
12¢
iz2a
140
is0
160
11
i8c
i9¢C
2¢¢
210
22¢
230
240
28C
260
270
Z8¢
290
30¢
310
32¢
33¢C
340
35¢C
360
37C
3gc
390
4CC
410
420
§2¢
440
450
4¢C
470
48C

C
C

n

SUBROUTINE SHMCRN{PI N, IF,WORK])
DIMENSION PI(N,IM} WORKIL)
C=WORK({32}

J#=1

TFIQ.GT. QI IM=1HN{ 26 WNRK}

AS=0

0O 1 I=JM,IH

AS=PI(1,1}+AS
TF{AS,FQ.NYRETURA

DO 2 I=JM,IM

CC 2 J4=1,N
PI(J1=PI{J,1}/AS
RETURN

END

SUBROUTINE SEARCHINFGoAFI WORKyITWCRKyFLUX  EFLUX ENERG)

SUBROUT INE MODIFIED BY BROEDERS,TAR JUNE 1575

DIMENSION WORK{L) s IWCGRKEL) o FLUXIL) ;EFLUXELDYSGSL4)
REAL*3 MATN, ENERG{L)

COMMON MATNy MAY {2} ,NOUT,LI

DATA SGS/7®SGT ®,*SGN *y "MUEL®, °*FLUX®/
NCAT=I WORK{ 25}

No9=TWNRK {13}

DC 3 I=1,NDAT

WORK {NG+I-1}=1,0

Ne=TWORK (T}

NZ=KFG*NFI

N1l=IWORK{12)

ITh=N11+#3%NZ

IG=IWORK( 4)

NSP=IWCORKELS )

NC 20 I=1.NFG

[P={I-10#FT+1]

E1=SNGL{ENERG({IP])

E2=SNGL{FNERG{IP+NFIL}}
FR=FXINT(E2,E] ¢ MCRKING) WORKING) ,FLUX s FFLUX NS F,ALAT)
£O 21 J=1.NFI

[FP=NFI*{[-1)¢J

EM=SNGL{ ENERGI(TP)})

EP=SNGLIFNERG{EP+1}}

WORKATWY =FXINTEEP,EM ,WCRK(NI )y WORK (N4 } , FLUX, EFLUX NSP, ND AT J/FF
IW=]W¢1

CTAT INUE

CONT INUE

IWCRK {22 }=N11

MC=4%kNZ+ 3

J=4%NZ
WEITE(LTINQs IGo NFGoNFI, (WORKINIY ¢1~1051=1,0)
RRITEINOUY ,7TO}IG yNE 4 MATH

N2Z1=NZ+¢1

10
20
30
40
50
&G
70
80
5C
100
110
120
130
140
150

0
20
2¢
40
5C
(39
7¢
80
30
1¢¢C
110
120
130
140
15¢
160
113¢
18C
190
2Cce
210
22¢
230
24¢C
250
2€0
21¢
280
25¢C
300
310
2:C
330
240
350
3¢0
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1
70

71
72
73
T4
18

SUBROLUTINE MODIFIED BY BRCEDERS,INR

2¢

WRITE(NOUT,T3)
WRITE(NOUT 74 ) (ENERG(I by I=14,NZ 1)

DC 1 M=1le4

WRITEINOUT, T1)5G5{M )

fh=Nl1e{ -] I FRZ-]
WRITE(NOUT 721 {WORK{IW+T) sI=1,NZ}
FCRMAT (/ *_GROUP=!,13,° NUMBER OF FINE INTERVALS="15,
1¢ MATERIAL®«2%,48)

FORMAT {*OTHE VALUES OF %444}

FCRMAT(® ' ,1PLOEL12.4)

FORMAT(*OTHE INTERVAL-BOUNDARIES ARE®,/}
FCRMAT(® ',1P6L20.10)

FORMAT{® 1%} :

RETURN

END

SUBROUTINE REMPUABN IGReNFT sFLUXGEFLUX HORK, THCEK,IS)
JUNF, 1975

DIMENSTON ABN(L bo IGRIL Iy NFI(L1 1, FLUX{ L)y EFLUXE 19, WORK{ 1) T WORK( 1)
REAL®B MATN

REM #*3 FNEV (4}

COMMON MATN ITZ(2) ¢NOUT»LIoTL,yTIM

DATA FNEV/®SGNC %p °SGT Py 'SGN P4 "MUEL ' /4FPS/0015/,"RMTOL/D65/
REAML%8 WITHP,WITH/® MWITH®/ WITHO/ * WITHOUT ¥/
NC=TWORK (1}

NZsTWORK (3 )

N4=I WORK (5)

NS=TWORK (6)

hE6=] WORK (T}

NENERG=T WNIRK{ 35}

KFAX=I WORK(36

NESGT=N&+NMA X®3

hFSGN=NES GT +NMAX

NEMUE=NE SGN+NMAX

NWSGTaNS +3ENMAX

NBSGN=NHSGTe NFAX

NHMUFE =N SGN+NMA X

ME=TWCRK (26)

NLA=T WORK({16)

NL Es IWORK (1T )

N11=1I WORK{12)

IMAX=IWORK (18}

AV=HORKIZBY

D0 10 IG1=IM,IL

TREAD=0

IGaIMeIt~-IGL

WRITE (NJUT, 93} IG

CALL ENERGITIGREIIGI,NFI(EIG); ABNCTC+1)s ABN(IG), WORKINENERG Y}
THORK { 4} =16

TF{IC~TS 320,20,21

CONTINUE

WITHP=WI TH

IWCRK(23 }=1

CALL ZWIN(NF ABNITG) ¢ABN{IG#1) WORKINGD ¢ JWZo WL}

370
3e¢
39¢C
400
41C
420
43C
440
450
4€C
470
480
490
500
£1¢

10
20
20
40
50
60
70
BQ
20
100
110
12¢
120
140
150
180
170
180
ts¢
200
210
22¢C
230
240
250
260
270
280
280
300
310
22¢
330
34C
350
360
370
380
ERTY
400

21

22

CALL NORM(JW2:s JHI HORKINZ) ,HORK )

G070 22

IWORK{23)=0

WITHE=WITHO

CONTY NUE

WRITF(NOUT, 95 IWITHP

I WORK{22 ) =NL 1

JN=2

CALL KEDDAT (MATNs FNEV (UM, NW NWL, FNW,NDATT,
HHORKINESGT) ¢ WORK(NWSG T} o
LABN(IGH ABN(IG+11y 62,863,064}

JH=3

CALL KEDDAT{MATN ,FNEV{JIN} ; NH NW1 ;FNW,NDATS,
SWCRK(NES GNI g WCRK {(NWSGN },
IABNEIG) o ABNITG# 1) 462463 4664 )

JN=6

CALL KEDDAT{MATN, FNEVIJN I NWoNW1 o FNed 3 NDATH,
HFHORK{NFEMUE ) s WORKINKWMUE ) 4
LTABNCTIG) o ABN(IG#1 ) 65, £35 £4)
IF(IWORK(E23), NE, QIGCTC 24

ARUT= 20/ 30 / AM

ERVAX=0,

D0 23 I=1,NDATH

ERM=ABS ( (WORK (MIMUE-1+T}-AMUTI/AMUT}
IF(ERM; LE, EPSIGOTO 23

WRITE(NOUTy 96 }FNEV( &), FNEV( 1)y WORK{NEMUE 14T} s WORK(NWMUE =T 1)

®AMLT yERMLEPS

23

24

16

ERMA X=AMAX1{ERMA XyERM)

CEARTINUE

IF{ERMAX, LE, ERMTOLIGOTO 24
WRITE(NDUT, 37 1ERMAX s ERMTOL

G010 10

CONT INUE

0C 30 I=] ;NDATS

WORK {N6+1=1) =hORK{NESGN+I~11}

DC 31 I=1,NDATH

WORKING+ NDATS+T ~1) =WORKINEMUE+E~1 )
€0 32 I=1,NDATT

WORK(NG6+ NDATS+NDATM+T~1 ) =sWORKINESGT +1-1}
NDAT=NDATS+NDATM#NDATT

CALL CRDNL {NDAT yWORK (NG ) )

WRTTE(NJUT; 92)MATNABNITIG+1 } sSABNCIG) (FNEV{2) o NCATT, ENEV (3 ), NDATS,

EFNEV (6 )y NDAT M NDAT
TwORK({25}) =NDAT

CALL LININTINDATT WIRKINESGT) ; WORK(NWSGT) sNDAT s hCRK{NG} yHCRK{NG) )

CALL SINTUIGRUIGIeNFILIC), FLUX, SFLUX s WORK s Ny N & WORKINENFRGH )

CALL LEININTINDATS ;WORKINFSGNY sWORK(INHSGNY s ADAT JWORKING Jy WORK (NG}
CALL LININT{NDATM;MORK(NEMUEY s WORK{NWMUT JoNDA T, hORKING) s WORKI NS}

CONTTNUR

N4==N4

CALL SINT(IGRUIGINFITLIGH, FLUX, EFLUX,HORK s Néy N 6y WIRK{NENERG] |
TF(IREAD,EQ, 116010 6

CALL LININTINDATMs WORK (NEMUF J g WORK(NWMUFR ) y NDA T hORKING) o WORK(NS) b

CONTINUE
CALL SEARCHIIGRUIGE,NFIL(IG) s WIRK ;T WORKFLUXGEF LLX ,WORK {NENERG}}

CALL TSOFALUAPNIIGH, ICGREIGI;NFILIG ), FLUX,; EFLUX . WORK s WORK{NENFRG) )

WRITEINIUT, 94}

CC 16 TQ=NLA,NLE

CALL SUCHMUIGRIIG) ,NFI(IG! ,WORK; TWORK ;12,ABN
GCTO 10 i
ASSTGN 7 TO KNN

IREAD=1

cCT0 9



O o

ASSIGN 8 TO NKRN
W=2o0/ 300/ AM
DC 15 J=1,NDAY

15 WORK{NS+J~1li=h

GCTC NNNo(T,8)

10 CONTINUE

2
3
&

8
9

9

RETURN

WRITE(NOUT,80 ) MATN

RETURN
WRITE(NOUT ;30 JMATN; FNEV (N}
RE TURN
WRITEINOUT, 91)MA TN, FNE VI IN)
RETURN

0 FORMAT{®" ®x&#ERROR 9.2 : MATFRIAL ®AB,* IS NOT FOUND®)

0O FCRMAT (* #%%¥ERROR 9,3 MATFRIAL "9A8,% TYP ,AB,
17 ARE NOT FOUND®)
1 FORMAT(® #8¥ERROR 9,6 MATERIAL *,ABes" TYP ' A8,

1' ARE NCT FOUNC IN LIST®)
92 FORMAT(/® NUMBER OF ENERGY POINTS RETRIEVED FOR MATERIAL®, 810,
%t IN THE EMERGY-RANGE® o IPF 14569 ¥ %, 1PE 14,647 EVo ? 4/
®30/° * ,400,0PI10},/ 0TOTAL NUMBER OF CIFFERENT POINTS *; 110}
93 FORMAT(®IiCALCULATION FOR GROW® 44 ,/% ®,25(%®" )}
94 FrEMAT (P10}
95 FURMATI/ ¥ FJR THIS ENSRGY GROUP CALCULATICNY 4A10,°
*BUTICNS. °)

96 FORMAT(® #&&8WARNING 9.5 : DISCREPARCY FOR® (ALO, " WTHOUT® (ALGs *o',

Y] v Rk
#E140 64"
97 FORMATE®

#5137 31 PEL4o6, " 56,7 %5 Fl4,6,/

*; : NO CALCULATION FOR THIS GROUP.*)
NC

2 R=0, IPF14 6, % MUEL=',E14, 6,
ERM=® sE14+64% oGoTo? 3Eléeb)

2/038) =%,

SUBROUT INE NORM{J2,J1sSCoWORK]
COPMON A (4D, NCUT

REAL*B ANINT

CIMERSEON SCU1),WORK(L}

NN=I WO {3 3,WORK}
NI#=TRO( 19, HORK }

REL=IWO(1T (WORK]
NEA=IWO{ 1, WNRK}

KJJ=1

KJJdT=1

NS=IW0 {2« WORK )

ICCS=Iw0(21 ,WCRK)

BL=WORK{ N5}

BU=WORK{ N5 ¢ICCS-1)

NJ=0

CALL IWIN(24¢NJyWORK)

DC 1 T=42,J1

Iw={ I-1) %ICOS
ASG=ANINT(BUsBLyLySCUIN+L)yWORKE{NS 1040y ICOS, WORK, WORK{NND oNJIM)
A= HO{24,WORK]
TEINJLLT L {NJM-1})IGOTO 3

KJ=2

NJML=NJHM~1
HRITE{NOUT, 10031 ;WORKINEA~L+T},NJ¥1,ASC
COATINUE

KJIT=MAXO(KIIToKIJ)

hd=0

W

ANGULAR DISTRI

**EERROR 97 : MAXTMUM DI SCREPANCY I N PUFLISEE WARNING 9,

1030
1040
1050
1Ce0
1070
1080
1090
1100
1110
1120
1130
1140
1150
11e0
1170
1180
11s¢
1200
1210
122¢C
1230
124C
1250
12écC
1270
128¢C
1290
1300
1210
1320
133¢C
1340
1350

10
ZC
20
4C
50
60
ic
80
5¢
100
110
12C
130
140
150
160
17C
180
1sC
20¢
210
2z0
230
240
25¢C
260
270

C
(9

C

ny

SUBRCUT INE MNDOIFIED BY BROENDERS,INR

CALL JWIN{24,NJoWORK]}
CC 2 J=1,1IC0S
SCUIWe J) =SCUIRe I} /ASE
CONT INUE

CALL TWIN(Z23 yKJJTHCRK)
RETURN

100 FCRMAT{

*0 2 EWARNING 9.8 : FCR ANGLE DISTR. NR,'I3,°
®*1PELLe3y *

8T THE ENERGY®,
INTEGRATION PROBLEMS OCCULR WITH NJM=7,13,°, INTEGRAL=Y,

¥ ELLa3e /% *%%? 414X ,*THE ANGLE MESFPLINTS FROM ANINY WILL BE REPLACE
*D BY THE KENDAK-VALUES. INCREASING CF KJM MAY AVCIC THIS PCSSIBLY.®
%}

ERD

SLBROUTINE SINTIMNGy NIy FLUXy EFLUX ;W IR Ky Ny N4, ENERG )
JUNE, 1575

REAL#8 ENERGT 1)

CIFENSTION FLUX{L ), EFLUXT1),WORK{ L)
NZ=1W0{5,WO0RK}

R3=THWO (6 sWORK}

AT1=1w0(22,WORK)

NG=TWN {13, WORK)

RSF=IWO{15,:wORK)

NDAT=1W0{25,HORK)

1¢=1

L=h

N=TABS(N)

N2=TABS{NZ)

ARZ=NI%*AG

DC 3 1{=1,NDAT

IF(L L T OIWNRKINZ#T- 1 }=bORK{NI+T— 1)k WCRK{N2¢1~1)
BCRKINI+[~11=1.0

Ta=NT

0C 1 1P=1,N2

EP=SNGLIENERG {IP}]}

EP=SNGL{ENERG(IP+L)}}
WCRK{TWI=FXINTLEFEV WORKIN} WORKIRSG )}, FLUX, FFLUX,NSP,NCAT])
FF=FXINT{EPEMyWORK(NT} ,WORK{NAG]} FLUX,FFLLX4NSF (ADAT)
IF(L.GT.0IGOTC 4
WERK{TWENZ)=FXINTIEP,FM , WORK(NI} JWORKIMG ), FLUX 5 EFLUX, NSP NCAT]
L/WORK { IW )

WCRK{T Wl =WORK(Iw}/FF

TW=IW+1

COATINUE

TFILLT. QI IW=1ueNZ

CALL IWIN{Z2, IW,WORK)

RETURN

END

280
2%C
3CC
310
220
330
340
35¢
360
ERg
380
380
40¢

1a

20

3¢

4C

50

&C

70

80

5C
100
11¢
120
130
14C
150
1¢C
170
18¢c
190
e
210
220
2290
240
25¢C
260
27¢
250
290
20¢C
310
320
33c¢
340
25¢
360
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C
c
C

SUBRCLTINE HMODIFIED BY BRUEDERS,IAR

15

SLBROUTINE [SOFAL(ABN,IGR2yNFIL,FLUKyEFLUX jWOREK,ENERG)
JUKNE, 1975

REAL®8 ENERGI(L1}

DIMENSION ABNUL) oFLUX{LD EFLUXIL) ywCRE(L)
ICG=1

AG=Tw0(1 OyWORK)

QQ=WORK( 32}

IC=16

IGI=1uWQT 49yWORK)

IFIQQ.GT -0 JCALL EGRENZ(ABNI L)oABN, IC o1V, WORK)
[FI=[GI+IG~1

CALL IMIN( 4, IF1,HORK)
ABI=IWO(LT,WORK)eL
NJHM=T WO{ 19, WORK)

NUJIM=TWO (20 s WORK )

AFE=R0ORK (28}

I¥aX=1H0 {18, WORK)

IX=TwWO{L 1, WORK}

NT=1W0{22,WORK}

NZ=IGRZ®NFI1

1G1=1G+1

€0 15 [pP=1,NZ

EF=SNGL{ ENERGIIP))
EP=SNGL{ENERG({IP+1}]}

FAR=0,
TF{QQeGToQo) FRH=CQ® AME/ (AME~1.)
NU=NM1®IMAX

DC SI=1,NU

WORK{NTe¢I~11=0.0

IFIEP.LE.FNWIGOTC 7
IFIQQ.LE.0IGOTO 6
TFUEMLLE oFNW J EM=FNW

CALL WAHRSIEP yER IMAX MORKINT) gABNEIC) (NHL M JFFLUX, EFEUYX,
IWORK (N9, WORK ¢ WORK{ IX}}

CALL SMORNIWORK(NT) oML, IMAK yWORK)
CONT INUE

KT=N7 +NM 1 # IMAX

CCRTINUE

CALL IWIN{22,N7,WORK]}

RETURN

EAD

SUBROUTINE WAHRSEEP sEM o TMA X PI sABN NME (NUJFFLLX EFLUX sTESHCRK,EZ)
DIFENSION FLUX(L ) EFLUX{L) HORK(L)

DIMENSION TE{NML IHAR AUJH]

CIMENSION ABNUIMAXD.PT (NML, IMAX)

DIFENSION FZ(L}

COMMON MATN{ &) ,NOUT

CH=WERK(29})

NJM=TWO( 19, WORK} -1

i0
20
30
4C
50
60
10
80

42
45

TC

NN=TWO{34,WORK]

i6=1

AM=WORK(28)

Q=WORK{32)

KL=TWO{25,WORK}

NZ=] W15, WORK}

KJ=IW0(23,WORK )

A3=Iw0{6 ,WORK}

N4=[WG (T, WORK )

R1O=THO{L1 +WGRK}

NIC=N1O+ J®#IMAX

EZ{L}=EM

1J=1

JH=1

E=EM/ QM

I#AX1=ICSOP(E,ABN}

TFIE.EQ.ABNUIMAX1} )} IMAXI=IMA ¥1~1

IF{QeGTo0OICALL EGRENZ{EW,ABN, IKs TMAK Lo WORK )

TMAXI=TMAXL+]

1C=TWQO {4 yWORK)

NG=1 O] 4, WORK]

IT=NG~IG

[T=MINOCIMAX 41T}

[F{Q.GT.0)GOTO 45

CC &2 I=1,I7

EP1=QMeABNIIT~1+2)

TF{EPL.GEEP cOREP1.LE.EMIGDTD &2

Td=14+¢1

EZIIJI=EPL

CCATINUE

CCNT INUE

EC 44 Li=1+14

EZ(1Jel)=EP

IWAXT=IMAX 1~

CALL ZWINCKL ¢EZULJ#LY ,EZ(LI) oWORKING }oJ2,5 1)

Jii=41-1
EFL=EZ(LJ}
DO 44 [K=JdZ,J11
EPL=WORK{NG ¢ 1K}

TFUIK.EQaJLILIEPLI=EZILI+1}

CALL LMI(EPLyEMLoWORKING+IK) oWORKIRA+IK~1} yWORK{NZ#IK] 5
TWCRKIN2EIK-1 ) oWORK{NI¢TK) ¢WCRKINI¢ IK~1 Jp IMAXL, ABNe TE,NML o NUJyNUIM,
ZFLUX s FFLUX yWORK s WORK{NLC Do TMAX » WORK{NN }]

TF{Q.GT. 0} JM=IHO{26,wORK}

TF{IMAXT oGV o 1 sOR KJ oGT0}GOTO 3

IFIAML.LT.3)GCTC 3

TE(3e My NUSI=TEC Lo JMaNUJSI /AMIAM/S

IFiNML.LT.5FGCTO 3

TEIS o My NUS I==TE(L, Mo NUJ)/AK/AM FAM/AM /63

COMTINUE

NJ=IWO{ 24, WORK}

TFIRNJGT <O IWRITEINOUT s 7O JEP L EML NIM , WORK{ 2T}

FORMAT(® *®®WARNING 9.2 : NC CONVFRGENCE FCR RLPBFRG ANGLE
AT ICN IN THE RANGE?¢ IP2E12.4, * EVoe NIM=®9[3,° ERR=',IPEL2.4)
hJz=0

INTEGR A

90
100
11¢
120
120
140
150
16C
170
180
130
200
21¢
220
230
240
250
Z6¢
270
2EC
290
300
210
320
324
ELTH
350
260
270
280
390
400
410
42¢C
43¢
440
450
460
410
480
490
s50¢
g1C
520
530
£4C
550
SEC

570
SEC
390
&Ce
610
620
E£2¢
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43
44

CALL IWIN{24 4NJ,WORK])
EMI=EP1

CC 43 J=JHM, IMAX]

DC 43 K=1,NM1

PIIKsJI=PI(Ks JISTE(K, J,NUJ)
COATINUE

RETURM

ENE

SUBROUTINE LMI(EPEMoE]4E2y SCL 562 jAMUL o AMUZ , TFAX ;ABN,TE,
LRAL o MU Sy NUJIMy FLUX s EFLUX WORKsPER; TMAM, PL §

C
C SUBROUTINE MODIFIED BY BROEDERS,INR  JUNE ,1975
c

REAL®D PLK,PL(NML,IHMANM)

REAL®8 ANINT

OIMENSION ABN{ IMAX } WORK(L}
DIMENSINN EFLUX( 1) oFLUX{1}

DI FENS TON PER INML, TMAM 3o T E(NML, THAM, NUJM }
COMMON MATN(4) ;NOUT
EQUIVALENCE(JM, UMT )

NJ¥=TWC(19 ,WORK}

AM=WORK{ 28)

CrF=WCRK (29}

K J=I HOE 23, HORK)

XM=WORK ({30}

Q=wDRK{32}

NSP=1WO{ 15,WORK)

ERR=WORK (27}

NLA=I WO 165 WORK!)

NLE=IWO (1 ToWORK }

J¥ =l

IF{QeGTo OIFNW=Q/AM/LAMS 1o}
IF{CGT>0)CALE EGRENZ(EP, ABNyJM, 11,WORK}
ICOS=T WO {21 4 WORK}

NNE= IW0 (26, WORK }

N1=T®WO(3 yWORK)

N5=IWO({ 2,H0RK}

AR=TWO(33 yWORK)

NEe=I WO { 9, WORK)

NE=TWO {14, HORK )

N6=I kO{4 ; WORK)

NL1=1

M 2ahLE+L

IFINSP. GToLICALL ZWINENSP,EP T HyEF LUX, JF2, JFL §
IF{QeGT,01G0Y0 9

NC=] wO(1 o WORK}

IF(KJ=EQe01GOTO 9

CRLL TWEN(NNE oEPoEMoWORKIND boJW2,JW1 )
Jh=jW24N 01

Tw={jW2-1 §#ICOS +N1

CONTINUE

€0 31 I=1,NM41

DO 31 J=1,IMAX

€40
650
e
67¢
680
€940
T00
Ti0

10
2¢
el
40
s¢
60
70
8C
90
10¢
110
120
120
140
15¢
i60
170
180
190
2cC
210
220
220
240
25¢C
260
270
280
290
ace
310
320
33g
340
386¢
160
370
380
3190
40C
410
42¢
430
440
450

41

22
23

62

30

PER{IyJ)=1s0

FLilJi=0

CONTINUE

LU =EP-EM

Ml=1

NUJ=0

w2 =}

ANS=1, 0

SE=1

ISEL=TWO(8 ¢WORK)

JIi=0

NUL=2%& Ny J+1

D¥=DU/INUL~1}

CO 21 I=M1,NUl,M2

E=ZMe{I-11%0X

IF{Q0.GT+0IWIRK{ B)=E

IFUISEL, EQol JSE=FIPOL{EL+Es52,5G1,5G2)

ASE=FIPILIELIELE 2,AMULAMUZ)
BI=(ASE~2o0/30/AMI#3/ {100-3.0/5,0/(AM*E2}}

IF{NSP,GT:11G0TC 2

FF=PHILE)

GCIC 3

D0 22 J=JF2,JF1

15¢=J4-1

TFEEFLUX{D 6T RIGOTO 23

CONT INUE

CUNTINUE
FF=FIPOL(EFLUX{TSG) ¢E +EFLUX{TSG+1) oFLUXITSG) o FLUXIISG#L T}
CCRTINUE

ANS=0, 0

EU=140

J3IM=1

IF(KJeEQe0IGOTD 62

CALL INTEN{E,WORKINS ), WORK{ TW ), WORK{ JW s ICOS )

Bl=-1, 0

ANS= AN INT{BU BLy 29 WORK({NB) s WORK{NS)y AZyICOS WIRKyWORK{NRY s NJM}

ANS=ASE-ANS

J=J+1

gL=-1,0

IF{JoGT, NG-N6+11GOTN 30

IF(IMAXe FQoY 1GDTO 30
BL=RCHIE ABN{ Je1) o WORK}

CONTINUE

DC B8 KaNL1,NL2Z

IFIPERIK, J 1oL T,ERRIGOTO 8

IF{BL, EQaBUIGCTC &

IFIBLLT-BULIGOTO &

Jii=1

BLI=BL

gul=8y

BL=BY

EU=B8L1

CCATINUE

IF(BLeGEL1}530T0 4

PLE=ANINT (BJ s BLy KoW ORKINB Jp WORK (NS by AZ o TCOSo WIRK o HORKE MR} o NIM)

TF(ANS, NE> 05 } PLK=PLK+ AKCRUBU oBLy Ky AM}BANS

460
470
480
490
500
510
520
530
540
580
560
570
580
530
600
610
620
430
64C
65¢
660
&7¢
680
65C
70¢
710
720
730
T4C
75¢C
760
77C
780
78C
800
810
820
830
840
850
860
87¢
880
85
300
310
920
930
c4C
950
960

37¢
980

G6¢
1000
101¢C
102¢
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IFIK eGT e LoORPLK e GEo U6 IGOTT 5 1030 FLiK,J}=0

155¢
WRETE(NOUT ;1 000 ) E,BL,BU, PLK; ANS 1040 7 CONTINUE 1600
1000 FORMAT{® #%4ERROR 9o 8 : MEGATIVE RESULY OF ANIAT FOR Ls04°, 1650 26  CONF INUE 1610
&/ ¢ wE : Eat, 1060 NLJ=NUS 1 1620
HIPEL&s B¢ BLE® (Elds 65° BUS' sE14obo® PLES® Elhabo® ANS=t, Elho6, 1070 IF (NUJ o6 Ea NUJMe ANDo L X6 BQoa 11GOTC 10C 1630
%/ Ly s PLK=0s TAKENs ') 1080 IFILX: Qo1 16G0TO 41 1640
4  PLK=0,0 1090 IFIQeGTo0ICALL THINE 26 JMI s WORK) 1650
5 CONTINUE 1100 CALL IMINIS, ISEL,WORK} 1660
IF(JIZ.EC 01 GOTO 66 1110 RETURN 1670
JIt=0 1120 100 CONT INUE 1680
BL=BL1 1130 TFEG GT,0ICALL TWINE26,JMT, WORK } 1690
BL=BUL 1140 WRITE(NOUT, TLIEP sEM NUJM,ERR 1700
66 CONTINUE 1150 £O 10 J=JM, TMAX 1710
FLEsPLKS FF , 1160 DO 10 Ksl oNMI 172¢
TF(IoEQ LIPL (Ko S} =0, SHPLKSD X4SE 1179 IFIPER(K,J 1oL E,ERRIGOTO 10 1730
EFITeEQoNUL IPL (K J1=PL Ky J ) +0c SEPLKRD XHSE 1180 WRITE(NOUT s 70 VKo 5T E(Kyp 3y NUJ }p PEREK, 4 1 174
IFIIcEQ 1o OR T EQ NULIGCTO 8 1190 IF(ABSU{ZP~EMI/EM) oLTeleE~T) TE {KyJshUJ) =0, 1750
PLIK,d }=PLIC, JPPLICHD X= SE 1200 10 CONT INUE 1760
8 COMINUE 1210 7C FORMATILOX¢*SCATTERING BATRIN_®y214, 3Xy 1PEL2 .45 °* ERRGR %, 1776
BUSBL 1220 11PE12, 4} 1780
IF(BU.EQe~1.01G0TO 20 1230 71 FCFMAT {* #=2WBRNING 9.3 : NO CONVERGENCE FOR ROMBERG SNERGY INTEGR 179C
GO0 62 1240 XATION IN THE RANGE %, 1P2E12¢ 4, EVs NUJM=? o I3,' ERR=',]1PEL2e4) 1800
20 CONTINUE 1250 CALL IWIN(8, ISEL,WORK} 1810
21 CONTITMUE 1260 RE TURN 182¢
IFINULGT, 2)GOTO 27 1270 END 1830
D0 50 J=JgM, THAX 1280
DC 50 KsNLL,NL2 125¢
TEIK s 1D2PLIK S} 1300
50 PLIK,J)=0 131¢
NUJsNU B L 1220
Mi=2 1330 FULRCTION [WO(L,IKORK} 1c
¥2s2 1340 DIMENS ION IWORK( 1} 20
IF(IMA X, GToJMaOReKJoGTs 01GOTE 41 1350 IhC= THORK (L) 30
IFINL2.LTe3)G0TO 41 1360 RETURN 40
DO 25 J=3,NL2 1270 EREC 50
PER{JsJM)=0, 1380
IF{JNESITE(d,JM,1 120, 1350
25 CONTINUE 1400
€OTO &1 1410
27 Lx=0 1420
DO 26 J=JM TMAX 1430 SUBRAUTINE TWIN{L,N,IWORK] o
DC 7 KeNLLoNL2 144c CIMERS ION IWORK(L) 20
TF(PERIK, > L Ts ERRI TE (K s JoNUSEL § aTE( Ky Jy NUS) 1450 LKCRK AL} =N 30
TF(PER (K, JJol TaERRIGOTO T 1460 RETURN 40
8206 SETE(Ky Jol J4PLIKed? 1470 ERL o
ALETE (Ko JoNUJ) 1480
7¢s1 1490
D0 52 I8=1,NUJ 150¢
21C=4%}C 1510
AFE(ZCRAI-TE(Ko JoIBD I/ €2C-1 1} 1520
TEK JoIBI=AS 1530 SUBROUT INE SUCHMINFCy NF Iy IHORK {WORKy MOM, ABN ) 10
52 AJ=Ap 1540 DIPENSION ABN(1) 2
TEIK,JyNUS+L) =AP 1550 CIMENS ION WORK (1), IRORK{1} 30
PER(K yJ}=ABS (AP) 1560 REAL%EB MATN 4C
TFIABSIAPI, GTo Lo E=10) PEREK, JI=ABS{ (AP-AL 1/ AP} 1570 COMMON MATN, MAY( 21  NOUT,LI ST I MY 50
IF(PERIK,J I aGTERRIL X=1 1580 1C=IWORK (&) &C
C=WCRK {32} 70

pK=2 80
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1

1k=1G
IF(Q.LT.0IGOTO 15

CALL EGRENZ{ABN{IG}yABNy IKy IV,oWORK)

AM=HORK{ 28)
FivW= QeAM/ (AM=~ 1.}
EE=AMAXL {FNW, ABN(IG#1L) )
CALL EGRENZ(EF,ABN, 15 IV,HORK)}
rE=4

§ CONTINUE
NG=[HORK {13}
Ail=]WORK{12}
NLE= IWORKE1T )
Ip=TWORK {18}
Iw=N1l
NZ=NFGENFI
DC 11 J=1,NZ
00 12 K=1, IM
L={K=-1PENZ+HMKEND
LL=TWs{K~LI%{ NLE® 1) oM(M
WCRK (L +J)=WORKILL)

12 COCATINUE

1

2

70

7

1 TesiWeiNLEsL}*IM
TRCRKING J=IMENZ+ MK
L=THORKENGI +NS
IWCRK(NG #1 )= BCH
THORKING+2) =1G
IF{Q.LT.0}GOTO 5
ThCORKIND +3)=1K
IWORKING +4)=]V
CCATINUE
WRITELL ) (WORK(I) o I=NF,L)
NCR= INORK (14}
WRITE(NOUT TOVPOF,MATN, IG
DC 2 I=1,IHM
TZ=1Kei~1
IF(IZoGT ;NGRIRETURN
WRITEANOUT 710 IG,I2Z
IW=NgeMR +{ I-1)#NZ

WRITE(NOUT (T2 ) IWORK(IW eJ ) o J=1,NZ}

L' GROUP=%.14]

1 FCREAT{® FROM GROUP ¢ ,I4,* TC GRELUF

72 FORMAT(® *, 1P 10EL12.4)
RETURN
END

SUBROUTINE AMESH{BL ¢B29ZyJ2Z ohK NL}

DIMENSION Z(61,ZA06),2F(61
CIFENSION AC13),ACL1)
CATA Nw/10/
GCTO (1929394959605 NL
I Wx=i

FORMAT(/®, ELASTIC SCATTERING MATRIX

SGACT . T1,°*

t,14)

SC
100
110
120
130
14¢C
150
1¢C
170
180
i8¢
200
210
220
230
240
250
260
270
280
2s¢C
300
ER LY
320
33¢C
340
350
2¢0
370
3¢80
319¢
4£00
41C
429
430
440
4E5C
460
470
480
490
£CC

e1n
RS

52¢C
5320

10
20
El
40
€0
60

[e%

12
11

v B

10

J1=0

J2=1
I(1}=81

RETURN

N=1

Z{1}=A(13}
6LI1C 7
N=2

{1 )=A(T)
Z(2h=A11)

coTn 7

=3
Zil1)=A(8)
I{21=A(13)

703y =A102)

cCcrTo 7

h=4

Z{1)=A{10}
L{z)=A09)
2{31=A1{3}

{4} =AL4)

€avo 7

Till=A(12])
(2)=Al11)
F{3)1=A013)
Li4)=A(5)
I{5)=Al61

h=5
CONTINUE
IF(AC(13).6T .~ 1+1.0/NW}GOT 11
LETY
N=N/2
IFIN.EQ.0IGOTO 1
DC 12 1 =L4N
ZU1)=2(M-N¢I)
CCATINUE

Ji=N

J2=1
ZALS2)=LJ2V-120J2) L) /b
IFEI=Z20J 1 (1-20J 1) }/NK
IF{JL.EQ.LIGOTC 9
Ji1i=J1-1

CC 8 I=42,411
Sh=Z{I+1}-2(1}
SW=SW/NW
ZA0T¢L=7(1¢1)~Sn
ZF(T)=Z0 1} +5H
CONT INUE
CCATINUE

CO 10 I=1,N
IF(ZA(TI} LE.B2}42=J2¢)
IF(ZF{I}.GE.B1}JLl=Ji~1
CONT TNUE
Ax=Jl-J2+2
I(J1#1)=B1

380
39¢
40C
410
42¢
430
440
450
460
470
480
450
50C
510
520
530
€40
€5

560
510
580
590
[
610
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2¢C

56

18

RETURN

ENTRY IRDMESIAC?
C0O 20 I=1,13
ACIY=AC(T}
RETURN

ENT

COUBLE PRECISION FUNCTION ANG{ XX,GAM}
REAL®E XX ,GAR

ANG =EXXeGAM ) /DSQRT{GAMKR 24 2% XNSGAMI Lo OF
RETURN

ERD

DCUBLE PRECISION FUNCTICN ANINT(BU BLoKySGoXL A2, ICOS ,WORK, Ty NIMI
REAL®*8 YA, YB
REAL *8 MATN
REAL %8 TINJIH}
REAL#8 ANG, XX, GAM
REAL *8 KA XBoXALoYAL o AJo ATy AKy ALy APy AXX
REAL %8 PTL
DIPENSION SGULBoXLELD,Z(T) (WORK(L)
COMMON MAT{64} ,NOUT
EQUIVALENCE(MATN,MATI L)}
DATA NHO/'H HI®/
ANGUXX )= (XXeGAM ) /DSQRTIGAMR #2426 XXSGAMSL o O
ERR=WORK (27}
AM=WORK{ 28}
GAM= 1/ AK¥
Q@=wORK(32)
IF(Q.LT. 016070 56
EI=WORK{B])
GAR=GAM® SQRT(EI/{FI~(AMeL}/ANRQ)} )
CONT INUE
IF{AP. LTl ol JCALL HICR{BU jBLoKoAXXN, 8501}
IF{AMLY 1136070 5¢C
X¥=WCRK{30}
KJ=Iw0123,WORK}
CALL AMESHMIBUBLsZsL2eNXy K
NU=1
X h=BL
YA=ANG(XA, GAMY
YA=PTLIK s YA)
YA=YASHINK (XL ¢5C,KJy ICOSe AZy XA)
AXX=Q
It=1
CCRT INUE
Xal=XA
XE=2{IL+L2-11}
IFIKJoNEL21GOTO 20

&62¢C
630
640
(31
660
€70

10
¢
30
40
50

21

22

20

57
58

i0

40

£1

28

TG FORMAT{® *xe2@ ARNING 9.7 :
# THE RANGF® 3 1P2EL0e24%0 NJM=%4]24° ERR=? E10a24°

Lo 21 I=1,1C0S

J=1

IFIXLUT) oGTo XA+ERR ANDo XKLL T} oL To XB-ERRIGOTD 22
CONT INUE
covg 2¢
XE=XL{J}
ft=IL-1
CCNT INUE

YB=AKGIXB,GAM}
TF{YB.EQe0aAND(K~2%({K/2)).EC. 03 GO 57
YE=PTLI{K,YB}
GCLIC 58
YE=0.0
CCATINUE
YB=YB*WINKI XL s SGyKJI2ICCS,AZ, XB)

hJ=0
AJ=0.5%{ YA+ YB)® [ XB~XA}
XA1=XA
YAL=YA

T1)=Ad
NJ=NJ+1

XA=XAL
YA=YAl

Al=AJ
AP=2%%NJ¢]
CH=(XB-XA}/INP-1}

AJ=0.5%A1

CC 40 TZ=2+NP,2

XA=XAeDM
YA=ANGIXA, GAM}

YA=PTL{K, YA}
YA=YARWINKI XL 9SG oKJIoICOS,AZ, XA)
XA=X A+0M
Ad=AJ+ YARDM
AK=AJ
AL=T {NJ}
IC=1
€o 51
IC=1C*4
AP={ZC*AK-T{IB})/(ZC~1}
TLIB) =AK
AK=AP
Tinsell=AP

EPS= (AP~ AL } /AP

EPS=l V. O¥EPS

IFINJoGE sNJM~1.AND. ABSIEPS) «GT.ERRIGLCTC 28
IF{ABS(EPS ) .GT L ERR}COTD 10
GCT0 29
CONT INUE
NJFL =NJIM~1
WRITFINDUT TOIBL,BUSNJIBL,ERR FPS,KJ

18=1¢NJ

K=, 12}
CALL IHWIN{26 R RCRK)

NG CONMVERG. FOR ROMBERG ANGLE INTEGR,

EPS=*,E10.2,

&

370
380
390
400
410
420
430
440
450
460
470
48¢C
493G
500
510
520
82¢
540
550
560
SI1C
s5éc
5490
600
610G
620
&2C
€40
650
66C
67¢
680
eSC
70¢C
710
72¢C
730
T40
¢
7640
1ic
780
719¢
800
g1c
820
830
84¢
850
860
870
gEQ
890
300
s1¢

- %t € =



29

50

C
¢ FY

LN

i0
100

CCATENUE
AXX=AXX+T(NJ®L)
Xhp=XB

YA=YB

IL=it el
[FLIL.LE.NX}GOTO 18

CCARTINUE

ANINT=AXX

RETURN

ERD

FUACTION WINKEXLoSGoKdy ECOS,AZ,4H)
RCTICN MODIFIEC 8Y BROEDERS, INR JUNE, 1975

CIMENSION XLURD,SGIT)

DATA ICOMA/Z0/

COMMON M{4),NOUT

IF{KJ.NELOIGOTC 1

WINK=0. 5%( 1. ¢ AZ¥AM)

WINK= (1. tAZ®AM)

GCIC 10

CONTINUE

TFEAMLT XL (1) cORAMoGT XL L ICOS)H IGOTO 2
IF{ICOS.GT. ICOMAIGOTO 3

CALL TPOL(ICOSeXLsSGoAMoMINK XLEICCS#1)Y
GCTO 10

CONTINUE

£€C & 1I=2,1C0S

I=11

IF(AMLE XL{TDIGOYO 5

CCNTINUE
WINK=FIPOLIXLCI~1) cAMo XE(T1} o SGUI-1),5G(I})
GLTC 10

CCATINUE

WRITEINOUT, 100 JAM, XL 1D oXLEICOS)

RETURN

FORMAT (¢ su%W ARNING 9.1
PEP4E14.69° 5% 9ELlbab,y® o
END

THE ANGLE® IPE14.6,"

v
°}

SLBROUTINE HIDRIBU,BLKgh k)
REAL®8 A X1,X2,B1,B2

B8Lr=BU

BZ=8L

X2=DSQRT (J.5%{L.0¢BLY)
X1=DSQRT{ 0. 5%(1.0¢82}}

COTO (10293949 5:6)0K

Az X2k 2w XL %K 2

IS NOT IN THE RANG

g20
S3C
940
5@
9560
570
98C
990
1000
1010

10
20
20
&0
5¢C
60
70
8C

90

RETURN 1

£=2,0/3. D% (X2%E3-X] %23}

RETURN 1
B=3,0/4,0%{X20W4-X1%%4]~0,5%(X2%%2-X1%%2}
RETURN 1

A= QSR {X2%5-X2¥83-X1Bd 54X 1423}

RETURN 1

A=00125#(35,0/6, 0%l X2%%k6=X1#%6)~ To SH{ X2hBG-X1 *34)41a5* (X2%%2~

1X1%%2)})
RETURN 1

B=0 125 (98 X2%T-X 1427 |- L4#{ X 2% %S5~ X 1% %5} ¢ 5, k| paneI~-x]%%3}}

RETURN 1
END

FUNCTION AKIRIB14,BLG K AMG)
IMPLICKT REAL#8 (A-H,0O=7}
REAL%¥& B14,BL &y AML, AKOR
QO(X =0, THEX %X
CLe{X) =0, SR IXE%T )
Q20XI=3s /16 FXEXE] 3% Y& X= 2}
C3 X 1=0, TS 2 {X 2% jR(X¥X~1)
Qa{Xi=1, F32: 8 {{XEX=-1o DR {35, RAEN=10 =1 ) BY =X
Q5{X 1236 /160 B {X#EI ) #{ X B)~ 1, } ¥ QR X%k %~ 5}
B1=DBLE(BL4}

BL=DBLE(BL &}

ArsDRLE{ AM& )

GAM=1, /&M

IF{GAMeL To06991GOTD 7
AL=DSQRT{{B1+1,1%/2}
A2=DSQRT ({BL+ 1a) /2 )

GCIC 8

CONTINUE

Al=ANG{BL,GAM}
A2=ANG (B L,GAM)

CONT INUE
GOTOL 92 93 5% 455 46 14K

AKOR 8=Q0(AL)-QO0{A 2}

GLYC 90
AKORB=QL(AL} ~Q1 (A2)

COTO 90
AKCRB=(2 (AL Q2 £ 42}

GOTO 90
AKORB=Q3 (AL )~C3{A2}

GCT0 90
AKORB=Q4 (A1) -Q4{A2)

GCTC 90
AKORB=QS5(AL) -Q5 (A2}
AKOR=SNGL {A(ORB}

RETURN

END

90
16¢C
110
120
130
140
15¢
160
170
180
1990
Qe
210

10
20
390
40
5¢C
60
70
8Q
90
10¢
110
12¢
130
140
150
160
170
180
180
200
210
22¢
230
24C
250
260
270
280
26¢
3co
310
32¢
330
340
280
360

- 7% €4 ~



SUBROUTINE EGRENZ(EABR,IKo¢IV,WORK} 10 BCT7 WRITE(NOUT,8C8) MAT 590

RETU AN 20 808 FORMAT(1HO/® ##%WARNING 10, 1 : THE GROUP CROSS SECTION SGC CAN NO SO0
EAT 29 17T BE CALCULATED FOR .89/ BECAUSE THE REACTION TYPES SGF AND SGA €3¢
ZARE NOT SPECIFIED IN THE INPULT®} 520

GC YO 801 £30

822 LAR=( 540

CC 821 JJ4=1,NTY §5¢

IFITYP {(JJ}.EQ.C) GO 1O 801 560

BERECHNUNG DES QUERSCHNITTS IN DER THERMISCHEN GRUPPE 10 821 CCONT INUE 570
0 GC TO 807 s8Q

SUBROUTINE THERM (NENTY;TYP} 30 80% I=0 590
REAL®S MAT (TYPINTY ) oFESTC5)9AsBoCoDoPoFoGoHeZo Xe0eQsUp SGNCOPRSGIE 40 WRITE (LIZ)I,48 &00
14R 50 FESTI{L)=MAT 610
INTEGER®2 IHC{2), INP{2} 60 1¢=0 620
DIFENSION N{&) ,E{2} ,5(2) 70 CC 26 I=1,NTY €20
COMMON MAT, ISTRUK,T SPANOUT,LIZ s NANF ¢ NEND KL 80 IFCTYPLT).EQ.U} GO TGO 27 640
ECUIVALENCE(THCIL by W) g0 26 CCATINUE (301
DATA IHMP/rpys, oy ¢/ 100 GC TO 22 660
WRITE (NOUT ,9000} 110 27 LL=0 670
9000 FCRMAT(LHO/LHO/® PRCGRAPM KENNZIIFFER 10°1 120 SET=0. €80
WRITE (NOUT ,9001) 130 Ic=1 690
9001 FCRMAT {* PROGRAMM ZUR BERECHNUNG DER THERMISCHEN QUERSCHNITYE®/) 14¢ DO 20 I=1,NTY 700
N{1}=3 150 IFLTYP(I).EQ.X} GO TO 21 710
CALL DOPW (BHBEST JFESTU 203 160 IFITYPII}.EQ.C) GO TO 21 720
CALL DOPW (BHTHERH Y1) 170 IFITYP{I}.EQ.0} GO TO 21 730
CALL DOPW {BHSGF 5} 180 IF(TYPE{I}).NE.C) GO TO 20 740
CALL DOPW {BHSGA s C} 150 21 bb=tiel 750
CALL DOPHW (8HSGC #0} 200 TFILL~4)20,22,22 760
CALL DOPW (BHALPHA oP) 210 20 CCATINUE 110
CALL DOPW ({BHETA sF1 220 T1FILL-4)23, 22,22 780
CALL DOPW { BHNUE $G 1 230 23 WRITE(NOUT ,25) MAT 750
CALL DOPW (BHSGG s HY 240 25 FORMATILHO/® *%*WARNING 10. 5 3 THE GROUP CROSS SECTION SGT CAN NO 800
CALL DOPH {BHFUEL 2 23 25¢C 1T BE CALCULATED FNR ®gA9/° BEC AUSE THE REACTION TYPES SGN, SGA, S6 81C
CALL DOPW (BHSGN ¢ X} 260 21 AND SG2N ARF NCT SPECIFIED IN THE INPUT?) 820
CALL DOPW (BHSGI s0) 270 22 DL 1 I=14NTY 830
CALL DOPW (8HSG2N 2 Q) 28¢ IFITYPE{I}.EQ.U}) GO TO 1 84
CALL DOPW (BHSGT sU) 290 KSIK=0 850
CALL DOPH (BHCHI #R) 300 IF{TYP(I ). NE.P.AND. TYP(I}.NE.F} GC TG 871 REC
CALL DOPW (BHSGNCO ¢SGNCO} 310 IF(LAR.EQ.0} GO TO 8175 870
CALL DOPW (BHPROBSGI ,PRSGI} 220 KSIK=1 8eQ
+MaMAT 330 FEST{3i=H 890
IAR=0 34¢ GC TO 872 900
1567=0 350 875 WRITEINOUT 876} MAT,TYP(I} Sic
[8=0 360 876 FCRMAT(LHO/® ##3WARNING 10. 2 : THE GRCUP CROSS SECTICN FCR ® ,2A8, 920
SC=0. EX I 1® CAN NOT BE CALCULATED BECAUSE THE VALUE OF SCF IS ZEROY} §2¢
LL=0 380 GO YO 1} 940
IF(IHCILDEQ.IMPIL}) GO TO €02 330 874 KSIK=2 €0
IFCIHCIL JoNELIMP(2} ) GC TO 822 400 EEST{3) =8 S6¢
802 LAR=1 410 GC TO 872 970
£C 803 JJ=1,NTY 420 879 KSIK=3 SeQ
IF{TYPEJSI.EQ.C} GO TO 805 430 FEST(3}=G 950
IF(TYP{JJ}.NE.B) GO TO 803 440 GC TO 872 10¢¢
8C5 Li=Li#l 450 871 FEST(3)=TYPLI} 1010
IFELL~21803,801,8032 4€0 872 CALL NDFLOC (J,NaFESToK.K1} 1020
803 CONTINUE 470 IFEJ12:243 103¢

IF{LL~21807,801,807 480

- €78 € -



2
4

]
7

24

10

\R

30

9]

817

881
8g¢
12

13

g1c

WRITE (NOUT,4) TYPUL) MAT
FCRMAT{LHO/® %%*WARNING 10, 3

T=0.

GC TC 89%0

E{11=FEST{4}

SU1V=FESTI5)
IF(E(L}~0.0253)249546

WRITE (NQUT,7) TYPLID,MAT
FCRMAT(1HO/® *®=WARNING 10. 4

60 70 1

CALL NDFNXT (SN FESToK, K}
1F{J12+248

E{2)=FEST{4}

S{2)=FEST(S5}
IFIE(2}-0.,025%) 3,1Cy11
E(li=€(2}

S(1)=502)

TFITYPUIEoEQoGoORTYPII}oFQo 2 OR- TYP (T }o ECL X

T=5(11%0 .8862269
GC TG 9

T=3{1}

GC 10 9

SE=S{1)1+€0,0253-E(1) = {{S(2)-SELI/LEC2)=-E(L)}}
IFATYPUT ) EQoGeORTYPLID.EQ.Z . ORTYP{T}.EQs X)

T=5£%0.8862269

G0 10 9

T=SE

IFIKSIK.EQ.3} GO TG 881
IFIKSIK.EQ.2) GO TQ 877
IFIKSIK. EQ. 0} GC TC 89¢
TT=T7

GC TC 874

IFIT.EQ.0} GC TO 875
T1=7T7/7

IF(TYP{I}.EQ.F} GO TO 879
=17

G0 TO 890

T=1/{l.0TT}

WRITE (NOUT,12) MAT,TYP(I),NE
FORMATILIH /1H 49,453,110}
WRITE INQUT413) T
FORMATIELG.8)

K=5

WRITEILIZ) Ko MAToTYP{[},NE
K=1

WRITE(LIZ) Ko7

IF(TYP(I J.EQ.C! GO TO 810
IF{TYP(I }.EQ.B} GO TO 812
IF{IC.EQ.0) GO TO 1
IF(TYP{I}-EQ.X} GO TO 28
IF(TYP(I}.EQ.0) GO TO 28
IFITYPIL}.EQ.Q} GO TO 28
6C 0 1

SC=5CeT

THE CROSS SECTICK TYPE
ICT AVAILABLE IN THE KEDAK LIBRARY FOR MATERIAL

IN THE KECAK LIERARY IS NO ENERGY
POINY LESS THAN OR EQUAL TO 0.02%3°/° AVAILABLE FOR THE CROSS SECT
21Ch TYPE ° 4A9,% FOR MATERIAL *,A9)

1040
1050
1060
1070
1CeC
10590
1ico
1110
1120
1130
1140
115C
1160
117¢
Li8o
1190
1200
1210
1220
1230
1240
1250
12¢0
1270
1280
1290
1300
1210
1320
1330
1340
1350
1260
1370
138C
139¢C
1400
1410
1420
1430
144C
1450
1460
1470
1480
145C
1500
1510
152¢
1530
1540
1550
1560
1570
1580
159
1600

1£=1

IF{INR.EQ.1} GO TO 818
INR=1Y

IF(IC.EQ.1} GO TO 28
GC 10 1

SC=SC-T

IF{INR.EQ.1} GO TO 818
InR=1

6C TO 1

SGTI=5G6T+7

P1g=Q

ISGT=156T+¢1
IF{ISGT.LT.4}) GO TO 1
WRITE{NOUT 12} MAT,U,NE
WRITE(NOUT,13}) SGV

K=5

WRITECLIZ) KoMAT, U NE
K=}

WRITE(LIZ) K,56GT

GO 7O 1

WRITE(NOUT, 12} MAT,D,NE
WRITE(NOUT,13) SC

K=§
WRITECLTIZIK,MAT,DyNE
K=l

WRITE{LTIZ)} K,4SC
IF{IC.EQ.1.ANC.JB.EQ. 1}
CONT INUE

ShCO=1.

PSGE=1.

SE=0.

CHi=0.

WRITE(NOUT 12} MAT, SGNCOsNE

WRITE(NOUT,13) SNCO
K=5

WRITE(LIZ) KyMAToSGNCONE

K=1
WRITE(LIZIK,SNCO

WRITEINOUT, 120 MAT,PRSGI,NE

WRITE(NQUT,13) PSGI
K=$%

WRITEILTZ} KoMAT,PRSGINE

K=1
WRITE(LIZ) K,PSGI
FEST{3}=8

CALL NDFLOC {JsNFEST,KeK}

IF{J} 930,920,901

WRITE (NQUT, 12} MAT,R¢NE

WRITE (NOUT.13} CHI
K=8

WRITE (LIZ} KyMAT,R,NE
K=1

WRITE (LIZ) KeCHI
KL=KL#+1

RETURN

ERD

L1610
162¢C
1630
lé4cC
1650
1660
1670
1680
169¢C
1700
1710
1720
1730
174¢
1750
1760
177¢
1780
1790
1800
1810
182¢
1830
1840
1850
1860
187¢C
1880
18390
is00
1910
1920
193¢
1940
1950
1960
1970
i980
1990
2000
2010
2a2¢
2030
2040
2050
2060
2C7¢C
2080
2Q90
2100
2110
212¢C
2130
2140
215¢C
2160
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