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Abstract

T. Tamura's coupled channel code JUPITOR 1 has been modified

and improved. The most important modification is an automatie
parameter seareh option for the best fits. The treatment of the
rotational model is improved by expanding the deformed optieal

potential in terms of Legendre polynomials up to the order 8,
hence including all terms that contribute to the exeitation of
the 4+rotational state. Coulomb exeitation is included in the

same manner. In the original version1 we have found some pro­
graw~ing errors which in some cases eaused drastic effeets for
the ealculated cross sections. After an adequate correetion the
results agree with calculations done in the case of the rotatio­
nal model by A. Hill's coupled channel program CCP1 (Oxford).
The differential cross sections published by T. Tamura2 have

been reproduced for the rotational model. Differenees have been
found in some easesfor the vibrationalmodel and when the origi­
nal treatment of the Coulomb excitation was used. The origin of
these differences has not been fully clarified. A Fortran IV
listing of the modified code is presented.



Zusammenfassung

T. Tamura's Rechenprogramm1 JUPITOR 1 zur Berechnung von Streu­
querschnitten nach der Methode der gekoppelten Kanäle wurde modi­

fiziert und verbessert. Die wichtigste Ergänzung besteht in der
zusätzlichen Möglichkeit einer automatischen Parametervariation
zur Anpassung an experimentelle Ergebnisse. Die Behandlung des
Rotationsmodells wurde verbessert, indem das deformierte optische
Potential bis zur 8. Ordnung in Legendre-Polynome entwickelt
wurde, so dass alle Terme, die zur Anregung des 4+ Niveaus bei­
tragen, berücksichtigt werden. Die Coulombanregung wurde in der
gleichen Weise behandelt. In der Originalversion wurden einige

Programmierfehler gefunden, die auf manche Wirkungsquer-
schnitte drastische Auswirkungen hatten. Nach der Korrektur stimmen
die Ergebnisse mit Vergleichsrechnungen überein,die mit dem
IICoupled Channelll-Code CCP1 (A.Hill, Oxford) durchgeführt wurden.

Die von T. Tamura pUblizierten differentiellen wirkungsquerschnitte2

konnten im Falle des Rotationsmodells reproduziert werden. Unter­
schiede ergaben sich bei der Benutzung der ursprünglichen Behand­
lung der Coulombanregung und in manchen Fällen des Vibrationsmodells.
Die Ursachen für diese Unterschiede sind nicht völlig geklärt. Ein
Fortran IV Listing des gesamten, modifizierten Programms ist ange­
fügt.
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1. Introduction

T.Tamura has developed a quite comprehensive computer program
(JUPITOR-1) for coupled-channel calculations in terms of the
collective mOdel1,2. We have adapted this code to an IBM 360-65
and 360-91 computer. For this, a number of modifications of the
original version was required. Furthermore, we have improved this
program in several ways and performed detailed checks and necessary
corrections of the most important parts. The code is working now
on the IBM 360-65/85 of the Kernforschungszentrum Karlsruhe and the
IBM 360-91 of the Institut für Plasmaphysik in München- Garching.

In this report we summarize the modifications and the improvements.
In the following text we refer explicitly to the detailed description
of the program given by Tamura1• References to particular state­
ments will be denoted by the card numbers appearing in the FortranIV
listing presented in the appendix. The most important supplement is
an automatic search routine 3 according to a x2-minimization of
the fits. The use of this option will be explained. The treatment
of the rotational model (including the Coulomb excitation) has been
modified in several respects. The results have been compared to
calculations done by A.Hill's coupled channel code CCP1 (Oxford­
Atlas Computer Laboratory, Chilton, Didcot, England)and agree.

2. Fortran IV adaption and modifications in the numerical
procedures

The compiler that processes the original code is different from the
IBM Fortran IV compiler in several respects. Therefore the following
modifications were required.

a) DO-Loops with an upper bound less than the lower one are execut­
ed once by the IBM compiler in. contrary to the CDC compiler used
by Tamura, which skipped such DO-Loops. For this reason the
statements on the following cards are changed.

84,86 KA 1957, KA 2351, KA 2352, KA 2480, KA 2599, KA 2600

b) As in single precision mode the IBM compiler takes only 6 signi­
ficant digits, in various routines double precision is required.
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All numerical constants Crrl2 etc.) are redefined. The "COMMONIl
has been rearranged according to the difference of integer and
real variable in double precision representation. The integer
variable LMAX is placed between L9(9) and U9. The field
EXTRA5(525) in the subroutine CROSPL, C~~mFC, BFCTOR, OUTPUT
and PLOTER is enlarged to 530 places.

c) Several library functions were introduced in order to match
double precision

DLGAMA=lnr(x) (card KA68) and the corresponding complex
function CDLGAM for calculating

aL(n) = Im [lnr(L+1+in)] (cards KA282, KA353)

The sUbroutine4 W3JS is used to compute the Clebsch-Gordan
coefficients. This routine proves to be more precise than
Tamura's subroutine CLEB, especially for coefficients of the
form < lj 00 IkO>.

The subroutine FLGLCH for calculation of the Coulomb wave functions
was modified in cards Ka339 and KA525 in order to reduce occasional
convergence difficulties of the numerical method5. If the diffe­

rence of any of the regular Coulomb wave functions obtained in the
last two iterations is larger than 10-6, the differences (field
TiMEMO) are given in the output; the computation is continued with
the last iteration values (see cards 526-KA537). The results of the
subroutine FLGLCH have be~n compared to calculations by a similar
routine6. For typical values of the Coulomb-Parameter n (0.5~n~2.5)
and p = kr(10~p~100) the differences in the renormalization factor
(card 512) are of the order of 10-6. But since for large p values
the computational method in FLGLCH is more precise than in the
comparable routine7;there was no reason to replace FLGLCH.

The subroutine DOTEST checks the range of some indices of the
variables. It gives an output (the card number) if the tested index
lies outside of the allowed range.
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d) The range in real number representation needed in the subroutine
COUPLE is of the order

XMAX 2 LMAX
R = (XNES1)

For LMAX = 70, XMAX = 10fm and XMES1 = 0.01 fm, R is of the
order 1042°. Therefore it is necessary for an IBM 360 (with a
number representation range of 10152) to use a renormalization
of the wave functions during the integration procedure. This is
done by the statements on cards KA 867, KA 869, KA 1064,
Ka 1068, KA 1100 and by the subroutine RANGE. The renormaliza­
tion procedure is called if KTRL(2)> 0 in the first data card.
For IBM 360 machines KTRL(2) = 69 is recommended.

3. Automatie search routine for fitting experimental data

A x2 minimizing routine 3 is incorporated into the code. The rou­
tine varies some selected parameters in order to minimize the
sum 2"[ (n ) 9 - (J ( n ) 2

S = ~exp (i) theor (9 i )
i,n 0.1 • cr n (9.)exp J.

+

where n and m stand for the cross section curves and for the
pOlarizations plotted in subroutine PLOTER. Note that the use of
real experimental errors is not possible and an overall error
of 10 %is assumed.

If a minimum of S as a function of the selected parameters is
found, standard errors (see for definition in ref. 3) of the
parameters may be computed.
The parameter search option is used with KTRL(5) = 1 and further
information on two data cards 20 and 21 (see subroutine ANPASS):

Card 20 gives 4 integer and 1 real value (FORMAT (415, E7.1»,
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i) The number of experimental points. 1t has to agree with

NANGLR . ( 11XPLT + 11PPLT), 600

ii) The number N of variable parameters (N ( 10)

iii) The maximum number MA of complete sets of calculations
(cross sections and polarizations) in the search routine.
A minus sign must be added if standard errors for the final
parameters are desired. The number MA should exceed the
number N by at least 4. N additional computations are ne­
cessary for the calculation of the standard errors.

iv) A print control number 1P
v) A step size paramter ES

1P = -1 and ES = 100 are recornrnended. For further explanation.
of 1P and ES see ref. 3.

Card 21 gives the reference numbers of the variable parameters and
the search accuracies (FORMAT (8(13, E7.1))).The reference
numbers of the parameters are 1 to 29 in the sequence VSX,
WSX, WSF, VSD DFN.... WC(6), BETA(l) .... BETA(9)
(See subroutine VAR1AB). The search accuracies should be
c. 0.01 times the corresponding parameter values, but not
zero.

During the search procedure the output is that of the search rou­

tine VA01A. Then anormal calculation follows using the final
values of the parameters. The modifications needed for the search
procedure are given as statements on the cards KA 242, KA 2722
and by the subroutines ANPASS, VAR1AB, CALFUN, VA01A and VD01A.

The search routine requires c. 50 K of additional memory.

4. Rotational model treatment

For the rotational model option (Intype 4) the deformed nuclear
~ptical) potential is expanded in terms of Legendre polynomials
(see ref 2, eqs. 14-16). For the excitation of a 1+ state of the

ground state band terms up to the order A = 21 contribute.
T. Tamura has included only terms up to A = 4. The influence of

this truncation is not large (see fig. 1), but detectable,
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especially in cases, where a ß 4 deformation is included in the

calculations +. It was desirable to have a further option including

terms up to the order A=8. This is done with the modifications on
cards KA 636, KA 640, KA 681, KA 684, KA 712, KA 714, KA 937,
KA 972 and KA 1234 and can beused with INTMAX = 4. In these cal­
culations the fields AMAT1C and AMAT2C are used so that Coulomb
excitation cannot be used \'Jith KTRL(13) = 1 in this mode. For this
mode the Coulomb potential was treated in the body fixed system in

the same manner as the optical potential. As for the nuclear part

terms up to A = 8 are included (cf. cards KA 640 and KA 714). In
the expansion of the radial Coulomb form factors terms up to second
order in the deformation can be taken into account, as an option.
For KTRL(6) = 1 only terms linear in ß A are used, for KTRL(6) = 2
terms of the form (ßA, (8) ß A,, ) Aare inc Luded , Note that the term

(aAt~aA")A in eqs. 10,13 and 13.2 of ref. 2 should be replaced

by 1/2 (aA,rJ;a)_")A

5. Program tests

We quote Tamura's statement in ref. 1 (page 63):IlIn the past few

months, fairly large modifications were made throughout the pro­
gram in order to bringit in the final shape appropriate for pub­
lication. It is believed ....• but some errors might have been
committed in this procedure". This statement also holds for our
testing procedures.

During our check procedure we found several erros due to misprints
on the computer cards: KA 190, KA 348, KA 525, KA 650, KA 684,
KA 815, KA 819, KA 912, KA 1184, KA 1219, KA 2059, KA 2174. In
card KA 1219 a minus sign was added in order to obtain agreement
with table C of ref 2: C22 = -VS/49'. But we have not checked if
this sign is correct.

We tried to reproduce the calculated cross sections published by

Tamura and shown in figs. 1-5,13 of ref 2. We succeeded in most
cases except the following:

+An important misprint was detected in card KA 684. The last

Legendre polynomial is BR(3) and not BR(4).(See ref. 1)
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a. The dotted curves in fig. 1A of ref 2 representing a calcu­
lation in the frame of the vibrational model show large devia­

tions for 8 > 700

b. In fig. 3 of ref 2 (Excitation of the octupole 3-state in
114 Cd by 12.16 MeV protons) curve 1 (complex coupling) cannot

be reproduced.

c. In fig. 4B of ref 2 the calculated cross sections for the 6+
state of 156 Gd differ from our results.

The origin of these discrepancies is not clear. In fig 1A it is
obvious that the dotted and solid curvesfur the 4+state are inter­
changed •

Furthermore we see differences for large angles (8 >1400
) in fig.

4A and fig. 5C of ref 2. This may be due to numerical effects of
a different choice for the step sizes of the integration proce­

dure.

Detailed comparisons with an independent program have been per­
formed for the rotational model description of the scattering of
104 MeV a particles from 20Ne and 28Si. Here we compare calcu­

lations for several coupling schemes with results of Alec Hill's
Code CCP1(Oxford) running on the Atlas computer, iliilton, Didcot
(England). For the final status of the JUPITOR program very good
agreement is achieved (see an example in fig. 1). Fig. 2 compares
the original version of tne Coulomb excitation and our treatment
for rotational model calculations of 28Si(a,a,)28Si. We believe

that the difference is not only due to the different procedure
but we have not studied this program part in detail.

An independent test has been performed for the vibrational model
in the special case of the scattering of 104 a particles from
58Ni assuming the coupling 0+ 2+ 4+, including only first order

terms IICPLE = 3, INTYPE = 3, ß 02= ß 24 = 0.22 was taken. The
results agree within a few percent with a similar calculation

with Hill's codes CCP1 and INCH+.

+The vibrational routine of INCH was written by D. Edens.
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JOB CCNTRCL CAROS

IIZYK0362B JOB (0036,061,POSOOI,SCHWEIMER,REGION=350K.TIME=30,ClASS=J
I*MAIN SYSTEM=MB5.LINES=12
11 EXEC FHG, LIB=ZYK.NAME=ZYKJP2.REG lON=350K, TIME=30
IIG.FT06FOOl 00 SYSOUT=A,OCB=( BlKS IZE= 133, RECFM=FBA,lRECl=1331
IIG. FT08FOOl 00 UNIT= SYSOA. SPACE= (2298, (7511,01 SP=INEW, PASSI,
11 OCB=(BlKS I ZE=2298, LRECl=1145, RECFM=VBSI
IIG.FT09FOOl 00 UNn=SYSOA,SPACE=( 2298,17511,01 SP=(NEW,PASSI,
11 OCB=(BlKS IZE=229B. LRECL=1145 ,RECFM=V8SI
IIG.SYSIN CD *

OATA CAROS FOR THE CROSS SECTIONS SHOWN IN FIGURE

69 2851 1
2BSI 2

50 2851 3
2851 4
2851 5
2851 6

3 4 4 80 3 2BSI 7
1 2 1 1.78 4 4.61 2BSI 8

104. 4. 28. 2B. .0125 .1 2851 9
1. 1. 2851 10
98.521 25.7 1. 1. 1. 2851 17
.636 .628 .5 .5 1.399 1.508 1.3 2851 18
-.322 -.203 12851 19

69 2851 1
2851 2

50 2851 3
2851 4
2BSI 5
2851 6

3 4 80 3 2851 7
1 2 1 1.78 4 4.61 2851 8

104. 4. 28. 28. .0125 .1 2851 9
1. 1. 2BSI 10
98.521 25.7 1. 1. 1. 2851 17
.636 .628 .5 .5 1.399 1.508 1.3 2851 18
-.322 -.203 2851 19

OATA CAROS FOR THE CROSS sacr IONS SHOWN IN FIGURE

69 2851 1
2851 2

170 70 2851 3
2851 4
2851 5
2851 6

3 4 4 80 3 2851 7
1 2 1 1.78 4 4.61 2851 8

104. 4. 28. 28. .0125 .1 2851 9

1. 1. 2851 10
9B.521 25.7 1. 1. 1. 2851 17
.636 .628 .5 .5 1.399 1.508 1.3 28Sl 18

-.322 -.203 12851 19
69 1 28SI 1

2851 2
170 70 28S1 3

2851 4
2851 5
2851 6

3 4 4 80 3 2851 7
1 2 1 1.78 4 4.61 2851 8

104. 4. 28. 2B. .0125 .1 2BSI 9

1. 1. 2851 10

98.521 25.7 1. 1. 1.' 2851 17

.636 .628 .5 .5 1.399 1.508 1.3 2851 18
-.322 -.203 12851 19

69 2851 1
28S1 2

170 70 2851 3
2851 4
2BSI 5
2BSI 6

3 4 2 80 3 2851 7
1 2 1 1.78 4 4.61 2851 8

104. 4. 28. 28. .0125 .1 2851 9

1. 1. 2851 10
98.521 25.7 1. 1. 1. 2851 17

.636 • 628 1 • 1. 1.399 1.50B 1.3 2851 18
-.322 -.203 2851 19

OATA CAROS FOR THE PARAMETER SEARCH MODE

69 2851 1
2851 2

170 70 2851 3
2BSI 4
2851 5
2BSI 6

3 4 4 47 3 3 2851 7
1 2 1 1.78 4 4.61 2851 8

104. 4. 28. 28. .0125 .1 2851 9
5. 1. 2851 10
23500. 11400. 4500. 1300. 210. 168. 465. 605. 578. 465. 2851 0+1
243. 78. 20. 30. 62. 90. 93. 11. 45.8 24.3 2851 0'2
12.1 13.6 16.5 19.1 20.1 18.5 13.1 8.9 6.5 5.1 2BSI 0+3
5.35 6.2 6.8 6.8 6.15 5.0 4.2 3.65 3.40 ,3.08 2851 0+4
2.80 2.80 2.80 2.62 2.40 2.22 2.00 2851 0+5
105. IB4. 200. 159. 110. 68. 37.8 17. 8.6 11. 2851 2+1
2:3.3 37. 38. 29.5 IB.8 10. 6.3 8.1 11.6 14.5 2851 2+2
16.5 15.5 12. 8.5 6.2 5. 5.6 6.35 6.B 6.75 2851 2+3
6.1 5.15 4.23 3.42 3.03 2.81 2.8 3.00 2.95 2.68 2851 2+4
2.55 2.38 2.18 2.00 1.88 1.72 1.61 2BSI 2+5
0.57 .B 1.1 1.5 2.09 2.82 3.95 5. 5. 4.05 2851 4+1
2.7 1.15 .62 1.-1 1.54 1.85 2.02 1.99 1.5 .9 2851 4+2
0.635 .59 .64 .81 1.0B 1.11 .86 .51 .438 .43 2851 4+3
0.5 .6 .71 .79 .Bl .78 .69 .56 .43 .35 2851 4+4
.34 .375 .40 .39 .35 .29 .22 2BSI 4+5
98.521 25.7 1. 1. 1. 2851 17
.636 .628 .5 .5 1.399 1.508 1.3 2851 18
-.322 -.203 2851 19

141 8 -30 -1 100. 2851 20
1 2. 2 1. 5 .01 6 .02 9 .015 10 .015 20 .004 21 .001



********** COUPLED CHANNEL CALCULATION **********
(ON PROGRAM JUPITOR, KARlSRUHE VERSION)

ELAB= 104.000, CHARGE= 28.0, TMAS= 28.000, PMAS= 4.000

VSX,WSX,WSF,VSO = 98.521 25.700 0.0 0.0
DFN,DFNW,DFNS,DFNSP = 0.636 0.628 0.500 0.500
RZERO,RZEROW,RZEROS,RZROSP,RZEROC= 1.3.99 1.508 0.0 0.0 1.300
WC = 1.000 1.000 1.000 0.0 0.0 0.0

PROJECTILE SPIN=O

IIRMAX=3,INTYPE=4,INTMAX=4,BETA=-O.322-0.203 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TARGET STATES, 0 (+) AT 0.0 MEV, 2 (+) AT 1.780 MEV, 4 (+) AT 4·.610 MEV, --
KTRL 0 69 1 0 1 2. 0 0 0 0 1 1 0 0 0 0 0 0 0 0 C 0 0 0 0 0 0 0
KEXCOM o 170 0 0 0 0 0 0 0 0 0 0 0 70
KTLOUT 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EXTCOM 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
XMESl=0.01250 XMES2=0.10000· UNIT=AMU



M, N, MA, IP, ES 141 8 -30 -I I.OE 02
INDEX 1 2.0E 00 2 1.0E 00 5 I.OE-02 6 2.0E-02 9 1.5E-02 10 1.5E-02 20 4.0E-03 21 1.0E-03

ITERATI ON 0 9 GAllS 01' GAlFUN GHISQUARE = 3.942160 04
VARI A8lES

9.85210E 01 2.57000E 01 6.36000E-Ol 6.28000E-Ol 1.39900E 00 1.50800E 00 -3.22000E-Ol -2.03000E-Ol
FUNGTIGNS
-2.05996E 00 -2.63479E 00 -3.83535E 00 -4.74377E 00 -8.33927E-OI 1.22989E 00 -2.65440E 00 -2.95098E 00 -1.30181 00 6.39890E-Ol
-3.46152E-Ol -3.5325IE 00 -2.15329E 00 -3.98842E 00 -5.29154E 00 -1.27583E 00 1.83909E 00 1.72531E 00 -1.15416 00 -3.95679E 00
-2.13737E 00 -2.00172E 00 -4.38592E 00 3.99320E-Ol 4.31586E 00 3.28133E 00 -2.72751E 00 -4.68308E 00 2.68836 -02 -6.04694E 00
-6.87854E 00 2.34942E 00 6.18226E 00 2.65543E 00 -4.14080E 00 -3.31752E 00 1.55634E 00 -3.43802E 00 -2.20552 00 4.95517E 00

7.07025E 00 -1.47735E-Ol -9.33200E 00 -3.32512E 00 2.r6787E 00 -1.54661E 00 1.49069E 00 5.92287E 00 6.74608 00 5. 773~8E 00
3.98753E 00 2.45069E 00 1.82085E 00 2.46564E 00 3.76594E 00 5.42249E 00 3.60684E 00 3.180,'31' 00 3.54529 00 3.295291= oc
2.98106E 00 2.74799E 00 2.22620E 00 2.94094E 00 5.21790E 00 5.08576E 00 4.28157E 00 4.20509[ 00 ',"22467 00 3.88'162E 00
3.42738E 00 3.48267E 00 3.91249E 00 4.70295E 00 4.51507E 00 4.30713E 00 4.20271E 00 3.8b199E 00 3.20097 00 2.954-5-3E 00
2.90251E 00 2.78576E 00 2.33231E 00 2.56171E 00 3.19466E 00 2.67889E 00 1.50914E 00 1.630511' 00 2.20920 00 2.18250E 00
1.94280E 00 2.32272E 00 2.28102E 00 1.25531E 00 -6.91088E 01 -5.99469E 01 -5.67988E 01 -5.25345E 01 -4.46083 01 -3.6~-479E 01

-2.53454E 01 -1.77061E 01 -1.62410E 01 -1.98028E 01 -2.92678E 01 -6.40518E 01 -8.83255EOI -2.69493E 01 -8.50319 00 -2.68686E 00
-1.42776E 00 -2.96119E 00 -9.76106E 00 -2.46382E 01 -3.50418E 01 -3.05092E 01 -2.06032E ~1 -9.987621' 00 -2.44000 00 -7.353121'-01
-4.15598E 00 -1.53999E 01 -1.93998E 01 -1.86131E 01 -1.38876E 01 -9.15224E 00 -4.59212E 00 -1.484311' 00 -4.84334 -01 -5.221731'-01
-1.03005E 00 -2.74639E 00 -6.96103E 00 -1.17263E 01 -1.13019E 01 -7.26982E 00 -5.17628E 00 -4.95611E 00 -5.27310 00 -6.9603',E 00
-1.27784E 01

ITERATION 1 11 GAllS 01' CAlFUN GHISQUARE = 4.00763D 03
VARIABLES

1.02330E 02 3.47126E 01 6.97690E-Ol 9.51328E-Ol 1.32840E 00 1.22528E 00 -3.88234E-OI -1.37355E-OI

ITERATION 2 23 CAllS 01' CAlFUN CHISQUARE = 3.683500 03
VARIABLES

1.01141E 02 2.60794E 01 7.0811'2-[-61 7.9'7372E-Ol 1.33n3E 00 1.41984E 00 -3.57382E-Ol -1.18843E-Ol

ITERATION 3 27 CAllS 01' CAlFUN CHISQUARE = 3.399280 03 N
VARIABLES
9.73897E 01 3.16834E 01 6.77360E-Ol 8.19710E-Ol 1.37755E 00 1.34281E 00 -3.55265E~01 -1.15793E-OI

VAOIA 30 CAllS 01' CAlFUN

VAOIA FINAL VAlUES 01' FUNCTIONS ANO VARIABLES

ITERATION 4 30 CAllS 01' CAlFUN CHISQUARE = 3.255090 03
VARIABLES

8. '77487E 01 3.14599E 01 6.27892E-Ol 7.28745E-Ol 1.44299E 00 1.42928E 00 -3.29160E-Ol -1.07776E-Ol
FUNCTICNS
-2.37773E 00 -2.84931E 00 -3.09834E 00 -2.03102E 00 1.94891E 00 -2.24589E 00 -2.63764E 00 -2.90271E 00 -1.91168E 00 5.59900E-Ol

1.99486E 00 3.64927E 00 3.68816E 00 -3.23656E 00 -2.57598E 00 -5.26648E-Ol 9.55607E-Ol 1.857l0E 00 3.110951' 00 3.67638E 00
1.01625E 00 -1.06779E-Ol -9.81694E-Ol -4.55345E-Ol 8.99512E-Ol 2.23561E 00 2.20833E 00 1.78854E 00 6.177331'-01 -2.006969 00

-2.27070E 00 -8.80122E-Ol 6. 01197E- 01 1.75970E 00 2.40646E 00 2.27287E 00 2.08374E 00 1.65985F 00 1.43336F 00 9.00157E-Ol
5.95590E-Ol 1.46681E 00 2.49179E 00 3.06127E 00 3.44318E 00 3.75304E 00 3.74108E 00 4.38839E 00 5.343035 00 '>.21807E 00
2.17007E 00 5.21135E-Ol 1.64905E-Ol 1.81142E 00 4.69541E 00 5.31009E 00 -6.58893E~01 -2.62592E-Ol 1.300135 00 1.5903lE 00
1.73190E 00 2.29773E 00 2.96253E 00 3.37550E 00 3.43882E 00 2.73513E 00 2.27148E 00 2.70756" 00 3.1',568E 00 3.369955 00
3.63491E 00 3.73377E 00 2.95875E 00 2.93923E 00 2.68340E 00 2.50791E 00 2.57718E 00 2.73121E 00 2.891"-3E 00 2.895839 00
2.34594E 00 1.79407E 00 1.02507E 00 6.70909E-Ol 1.18351E 00 1.35338E 00 1.26104E 00 1.73966E 00 2.11428E 00 2.116',05 00
1.92884E 00 1.74890E 00 1.20901E 00 8.70178E-Ol -1.46313E 01 -1.24955E 01 -1.283975 01 -1.20370E 01 -8.938895 00 -5.405729 00

-1.27289E 00 1.29911E 00 1.75595E 00 5.63411E-OI -2.81959E 00 -1.63479E 01 -3.08016E 01 -8.15864E 00 2.3',-2441':-01 3.90116E 00
5.42474E 00 5.50081E 00 3.38223E 00 -2.60455E 00 -9.50142E 00 -1.12110E 01 -8.20205E 00 -2.47142E 00 2.22146E 00 3.6'>8359 00
2.626545 00 -2.31102E 00 -5.14618E 00 -6.45763E 00 -4.637615 00 -2.02188E 00 4.53145[-\.'11 2.20927E 00 3.17964" 00 3.5"716'- 00
3.12588E 00 1.73322E 00 -7.209275-01 -3.11574E 00 -3.24291E 00 -1.52919E 00 -1.83319E-Ol 2.6337~E-Ol -1.19546E-Ol -1.50628E 00

-4."8966E 00

STANDARD ERRORS OF THE VARIABLES ASSUHJNG 133 OEGREES 01' FREEOOH
3.956"20 00 1.334610 01 2.630320-02 1.457020-01 2.830360-02 2.211200-01 2.522060-02 1.039220-02

ERRCR E~HANCEHENTS

9.586560 00 1.595840 01 3.180950 00 1.043210 01 1.119950 01 2.469740 01 2.244040 00 2.289530 00



********** COUPLED CHANNEL CALCULATION **********

KTRL 0 69
KEXCOM 0 170
KTLOUT 0 0
enCOM 0.0
XMES1=0.012S0

(ON PROGRAM JUPITOR, KARLSRUHE VERSION)

ELAB= 104.000, CHARGE= 28.0, TMAS= 28.000, PMAS= 4.000

VSX,WSX,WSF,VSO .. 89.749 31.460 0.0 0.0
OFN,OFNW,OFNS,DfNSP = 0.626 0.729 0.500 0.500
RZERO,RZEP.OW, RZERO.S, RZROSP,RIEROC= 1.443 1.429 0.0 0.0 1.300
WC '" 1.000 1.000 1.000 0.0 0.0 0.0

PROJECTILE SPIN=O

I1RHAX=3,INTYPE=4,INTMAX=4,BETA=-0.329-0.108 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TARGET STATES, 0 (+) AT 0.0 MEV, 2 (+) AT 1..780 MEV, 4 (+) AT 4.610 MEV,

-W
1 0 0 2 0 0 0 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 Cl 0 0 0 0 0 0 0 0 0 70
0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
XMES 2=0 .10000 UNIT=AMU



ECH
WN
WNINI
ETA
SIGHO

0.910000 02
0.390320 01
0.550090 01
0.864620 00

-0.307030 00

0.892200 02
0.386480 01
0.547370 01
0.873200 00

-0.307140 00

0.863900 02
0.380300 01
0.543030 01
0.887390 00

-0.307180 00

JJJHAX.KEXI4.NXCPLE.NXHAX= 70 70 170 170 XHAX.X8AR= 0.17000000 02 0.43817970 01

IN FLGLCH, KTRL1151= 0
ETA.SIG~AZ.RHCHX.RHOHXG.RC= 0.864620000 -0.3070290 00 0.663538002 0.741601002 0.390316000
lMAX,NINC,NM.aX,ICEC"" 70 0 20 40
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F
-8.502740-01
-9.681870-01
-1.610180-01

8.903960-01
6.945460-01

-5.385290-01
-9.5U930-01

1.006490-01
1.002480 00
3.586020-01

-8.358330-01
-7.600900-01

4.592420-01
9.965200-01
7.291950-02

-9.562550-01
-6.256780-01

5.800970-01
9.887020-01
6.297030-02

-9.462420-01
-7.269620-01

4.171190-01
1.041740 00
3.969130-01

-7.208560-01
-9.995560-01
-1.423150-01

8.727360-01
9.446420-01
2.220590-02

-9.230010-01
-9.489000-01
-5.668330-02

8.887760-01
1.025170 00
2.577770-01

-7.294520-01
-1.115710 00
-6.150460-01

3.567010-01
1.065620 00
1.020no 00
2.827210-01

-6.385170-01
-1.163820 00
-1.001530 00
-2.768970-01

5.950780-01
1.167900 00
1.187970 00
6.807680-01

-1.085170-01
-8.560430-01
-1.29~400 CO
-1.31~460 00
-9.486950-01
-3.250070-01

3.757060-01
9.985160-01
1.443880 CO
1.675490 00
1.708780 00
1.590540 00
1.378530 00
1.126200 00
8.74HID-Ol
6.491040-01
4.627240-01
3.178820-01
2.110420-01

G
5.385420-01

-2.764350-01
-9.940320-01
-4.707960-01

7.305030-01
8.523260-01

- 3.264650-0 I
-1.004820 00
-1.301600-01

9.463990-01
5.723660-01

-6.722340-01
--9.060710-01

2.065950-01
1.016700 00
3.581610-01

-8.098770-01
-8.453260-01

2.811130-01
1.028290 00
4.138400-01

-7.379790-01
-9.510860-01

2.039230-02
9.670760-01
7.615780-01

-3.304520-01
-1.046980 00
-6.027810-01

4.928680-01
1.069750 00
5.508170-01

- 5.167540-01
-1.084360 00
-6.337700-01

3.937720- 01
1.074180 00
8.385630-01

-8.794530-02
-9.~5540-01

-1.077710 00
-4.167520-01

5.391680-01
1.129230 00
9.860290-01
2.313820-01

-6.599730-01
-1.180770 00
-1.073270 00
-4.262100-01

4.225760-01
1.083810 00
1.295960 00
1.009360 00
3.641120-01

- 3. 997570-01
-1.045220 00
-1.412030 00
-1.444210 00
-1.176920 00
-7.004720-01
-1.203240-01

4.740690-01
1.026430 00
1.518270 00
1.965710 00
2.414130 00
2.935550 00
3.633110 00
4.656820 00
6.237260 00

Fo
5.319230-01

-2.723190-01
-9.803250-01
-4.644470-01

7.189610-01
8.385580-01

-3.201190-01
-9.853000-01
-1.279740-01

9.240010-01
5.581740-01

-6.526600-01
-8.782030-01

1.987410-0 I
9.785300-01
3.443320-01

-7.729690-01
-8.046130-01

2.650660-01
9.688280-01
3.891470-01

-6.870400_01
-8.822150-01

1.715550-02
8.845580-01
6.936770-01

-2.963500-01
-9.376010-01
-5.376110-01

4.321030-01
9.343540-01
4.791780-01

-4.400800-01
-9.195500-01
-5.347170-01

3.229710-01
8.794160-01
6.816490-01

-6.530390-02
-7.408460-01
-8.379290-01
-3.241390-01

3.989780-01
8.316720-01
7.187320-01
1.730070-01

-4.508860-01
-8.004690-01
-7.181380-01
-2.878930-01

2.523560-01
6.533550-01
7.677090-01
5.891970-0 I
2.221310-01

-10851350-01
-5.043050-01
-6.646830-01
-6.590500-01
-5.267410-01
-3.278090-01
-1.200230-01

5.516710-02
1.769570-01
2.424380-01
2.604440-01
2.450730-01
2.107010-01
1.690690-01
\.282180-01

GD
8.391850-01
9.551060-01
1.585310-01

-8.775200-01
-6.836080-01

5.297310-01
9.3T6950-01

-9.882870-02
-9.809150-01
-3.500450-01

8.141820-01
T.384120-01

-4.448310-01
-9.622900-01
-7.031510-02

9.167780-01
5.977360-01

-5.513560-01
-9.360620-01
-5.983280-02

8.866180-01
6.781350-01

-3.858320-01
-9.595930-01
-3.642230-01

6.543770-01
9.024720-01
1.289330-01

-7.745050-01
-8.331520-01
-2.141590-02

7.974650-01
8.141920-01
5.076820-02

-7.438460-01
-8.513950-01
-2.147080-01

5.872830-01
8.911460-01
4.881440-01

-2.718020-01
-8.116540-01
-7.692180-01
-2.152200-01

4.562290-01
8.248450-01
7.013570-01
1.980080-01

-3.852350-01
-7.511740-01
-7.520070-01
-4.287620-01

4.679390-02
4.734420-01
7.073400-01
7.017970-01
4.984620-01
1.890570-01

-1.282750-01
-3.806350-01
-5.3354TO-01
-5.882210-01
-5.699090-01
-5.145210-01
-4.583990-01
-4.333530-01
-4.670040-01
-5.876970-01
-8.336560-01
-1.267490 00

WRONSK
1.387780-16
3.053110-16
3.053110-16
4.163340-16
3.747000-16
3.885780-16
5.689890-16
7.494010-16
7.910340-16
5.273560-16
5.828670-16
5.828670-16
6.383780-16
1.026960-15
8.881780-16
1.054710-15
1.040830-15
9.020560-16
1.429410-15
1.054710-15
9.992010-16
8.881780-16
9.853230-16
1.249000-15
9.159340-16
8.326670-16
1.082470-15
9.159340-16
1.026960-15
1.443290-15
1.151860-15
1.054710-15
1.040830-15
1.013080-15
1.373900-15
1.693090-15
1.318390-15
1.484920-15
1.748600-15
1.373900-15
1.595950-15
1.706970-15
1.956770-15
1.540430-15
1.748600-15
1.817990-15
2.067790-15
1.720850-15
2.053910-15
2.026160-15
2.289830-15
1.859620-15
1.984520-15
1.706970-15
1.582070-15
1.956770-15
2.012280-15
1.956770-15
2.012280-15
2.026160-15
2.414740-15
2.275960-15
2.775560-15
3.205770-15
3.191890-15
2.664540-15
2.498000-15
1.901260-15
1.498800-15
1.887380- I 5

TIMEMO
-2.636780-16
-2.220450-16

2.220450-16
-3.608220-16
-3.469450-16
-4.440890·16
-2.914340-16
-1.249000-15
-4.440890-16
-1.249000-16
-3.191890-16
-2.498000-16
-4.857230-16
-4.718450-16

8.881780-16
-6.522560-16
-4.718450-16
-9.853230-16
-5.689890-16

4.662940-15
-8.049120-16
-2.7T5560-16
-1.276760-15
-6.522560-16

2.220450-16
-7.771560-16
-3.469450-16

1.776360-15
-6.245000-16
-2.498000-16

1.509900-14
-5.689890-16
-1.665330-16

6.439290-15
-6.661340-16
-4.440890-16

8.881780-16
-8.049120-16
-4.024560-16

0.0
-1.595950-15
-8.465450-16
-6.661340-16

8.881780-16
-1.679210-15
-9.5756TO-16
-6.661340-16

1.110220-15
-2.012280-15
-1.151860-15
-T.49401O-16
0.0

-8.965050-15
-1.998400-15
-1.540430-15
-1.179610-15
-1.318390-15
-2.220450-15
-3.33067D-16
-8.881780-16
-9.298120-16
-1.o6859D-15
-9.159340-16
-9.853230-16
-6.52256D-16
-4.024560-16
-2.359220-16
-9.714450-17
-1.804110-16
-4.440A90-16

E:



IN FlGlCH, KTRllI5)= 0
ETA,SIGMAZ,RHGMX,RHOMXG,RD= 0.8132020 00 -0.3011360 00 0.6510160 02 0.7343120 02 0.3864800 00
lMAX.NINC,NMAX,IOEC= 10 0 20 40

l F G FO GO WRONSK TlMEMO
0 -9.994990-01 -1.213810-01 -1.193220-01 9.860100-01 1.526560-16 0.0
1 -5.189880-01 -8.239380-01 -8.125350-01 5.708620-01 1.387780-16 4.440890-16
2 4.968340-01 -8.158310-01 -8.638080-01 -4.899920-01 2.220450-16 -2.636780-16
3 9.900210-01 1.813000-01 1.840840-01 -9.152530-01 4.163340-11 2.220450-16
4 .9.018150-02 1.003900 00 9.881580-01 -8.856020-02 1.526560-16 3.996800-15
5 -9.511480-01 3.352010-01 3.300450-(ll 9.350450-01 4.163340-17 0.0
6 -5.495410-01 -8.467300-01 -8.310060-01 5.392910-01 2.775560-17 6.661340-16
1 6.984920-01 -1.294140-01 -7.153510-01 -6.845760-01 8.326670-17 -1.804110-16
8 8.714660-01 5.130830-01 5.014080-01 -8.522840-01 9.714450-17 2.220450-16
9 -2.960890-01 9.618030-01 9.448450-01 2.890210-01 1.526560-16 -1.221250-15

10 -1.011910 00 -5.699290-02 -5.•483890-02 9.851370-01 1.387180-17 0.0
11 -1.942960-01 -9.960100-01 -9.671440-01 1.886640-01 1.804110-16 2.220450-15
12 9.151000-01 -4.419020-01 -4.285360-01 -8.858310-01 1.526560-16 -5.551120-11
13 6.695590-01 7.669900-01 7.397060-01 -6.461760-01 1.804110-16 4.440890-16
1... -5.541950-01 8.551850-01 8.235170-01 5.327490-01 3.330610-16 -3.330610-16
15 -9.806......0-01 -2.870650-01 -2.741600-01 9.394830-01 2.359220-16 4.440890-16
16 -1.814290-02 -1.023530 00 -9.166940-01 1.162400-02 2.498000-16 1.398880-14
11 9.697900-01 -3.345920-01 -3.189090-(1l -9.211230-01 4.163340-17 2.220450-16
18 6.309020-01 8.122100-01 1.614190-01 -5.969230-01 8.326610-11 6.661340-16
19 -5.554"'90-01 8.682350-01 8.171230-01 5.221430-01 1.249000-16 2.220450-16
20 -1.010090 00 -2.197310-01 -2.043980-01 9.455430-01 3.330670-16 6.661340-16
21 -1.603110-01 -1.024030 00 -9.530590-01 1.499660-01 4.163340-11 8.881780-16
22 8.923120-01 -5.330830-01 -4.946490-01 -8.251720-01 0.0 6.661340-16
23 8.402900-01 6.17 8730-01 5.668950-01 -1.132230-01 8.326670-11 6 •.661340-16
24 -2.292230-01 1.020730 00 9.329180-01 2.082850-01 3.741000-16 1.332210-15
25 -1.021520 00 2.156320-01 1.975060-01 9.311700-01 2.359220-16 6.661340-16
26 -6.382730-01 -8.387240-01 -7.540190-01 5.758290-01 8.326670-11 6.661340-16
21 4.108920-01 -9.411310-01 -8.473490-01 -4.193090-01 3.191890-16 8.881780-16
28 1.062200 00 -1.385950- 02 -1.468000-02 -9.412530-01 3.330670-16 6.661340-16
29 5.152730-01 9.342950-01 8.191280-01 -4.543860-01 9.114450-17 8.881780-16
30 -5.692100-01 9.018040-01 7.919660-01 4.937550-01 1.804110-16 6.661340-16
31 -1.016140 00 -.3.983910-02 -3.136680-02 9.280830-01 4.024560-16 6.661340-16 ....
32 -5.219400-01 -9.482210-01 -8.080900,..01 4.478520-01 1.249000-16 1.110220-15 U'1
33 5.319310-01 -9.488150-01 -8.033150-01 -4.468530-01 2.914340-16 2.220450-16
34 1.091950 00 -6.852190-02 -6.100530-02 -9.119650-01 3.469450-16 6.661340-16
35 6.697340-01 8.734180-01 1.188050-01 -5.556530-01 1.804110-16 6.661340-16
36 -3.35"'9"'0-01 1.055140 00 8.618960-01 2.699990-01 2.775560-16 4.440890,..16
37 -1.058450 00 3.490070-01 2.854620-01 8.506490-01 3.191890-16 6.661340-16
38 -9.211210-01 -6.406040-01 - 5.044540-01 7.343270-01 3.191890-16 6.661340-16
39 -6.329480-02 -1.128650 00 -8.829640-01 5.446130-02 2.359220-16 4.440890-15
40 8.... 28460-01 -7.660510-01 -5.948450-01 -6.458090-01 3.147000-16 4.440890-16
41 1.138500 00 1.514180-01 1.083270-01 -8.63940D-Ol 4.440890-16 6.661340-16
42 6.429960-01 9.636140-01 1. 143'.20-(1l -4.846170-01 3.053110-16 4.440890-16
43 -2.804030-01 1.134650 00 8.323390-61 1.982310-01 3.608220-16 1.110220-15
44 -1.025490 00 5.840420-01 4.266560-01 7.321550-01 4.718450-16 6.661340-16
...5 -1.148710 00 -3.207430-01 -2.166210-01 8.100570-01 5.412340-16 6.661340-16
46 -6.093210-01 -1.040520 00 -1.107390-01 4.274510-01 1.665330-16 0.0
47 2.634870-01 -1.190936 00 -8.028140-01 -1.666400-01 1.110220-16 3.330610-15
48 9.999400-01 -7.249670-01 -4.851910-01 -6.482910-01 5.551120-17 1.554310-15
49 1.248560 00 9.467920-02 4.661460-02 -1.913810:-01 1.942890-16 1.110220-15
50 9.251670-01 8.709540-01 5.285300-01 -5.833270-01 6.938890-17 6.661340-16
51 2.054290-01 1.274120 00 7.623240-01 -1.397510-01 9.714450-11 -2.775560-15
52 -5.962010-01 1.169390 00 6.813380-01 3.291380-01 6.938890-11 2.664540-15
53 -1.171940 00 6.333650-01 3.733450-01 6.481950-01 9.714450-17 1.332270-15
54 -1.360360 00 -1.113160-01 -3.801960-02 7.316170'"01 1.9lt2690-16 1.110220-15
55 -1.122220 00 - 8.318340-01 -4.032860-01 5.921590-01 3.608220-16 4.440890-16
56 -5.706560-01 -1.313970 00 -6.270680-01 3.085040-01 9.714450-17 -5.134780-16
57 1.232340-01 -1.468410 00 -6.195230-01 -1.710050-02 1.249000-16 1.332270-14
58 7.900710-01 -1.300540 00 -5.861110-01 -3.009060-01 4.996000-16 3.108620-15
59 1.301150 00 -8.861300-01 -4.030020-01 -4.918240-01 4.302110-16 2.442490-15
60 10615570 00 -3.302680-01 -1.915930-01 -5.798100-01 4.024560-16 1.176360-15
61 1.714500 00 2.684200-01 -6.219220-04 -5.833570-01 3.053110-16 1.554310-15
62 1.642510 00 8.403510-01 1.415640-01 -5.363950-01 2.775560-17 1.554310-15
63 1.456040 00 1.353710 00 2.263250-01 -4.763760-01 3.885780-16 1.776360-15
64 1.211760 00 1.813330 00 2.592670-01 -4.372690-01 3.885780-16 1.998400-15
65 9.557420-01 2.255390 00 2.534910-01 -4.481130-01 3.747000-16 1.998400-15
66 7.191140-01 2.743340 00 2.238100-01 -5.365130-01 9.298120-16 2.220450-15
67 5.188440-01 3.369540 00 1.833750-01 -7.364660-01 1.318390-15 2.442490-15
68 3.602530-01 4.266800 00 1.414060-01 -1.101030 00 1.693090-15 2.664540-15
69 2.414120-01 5.635580 00 1.036310-01 -1.122680 00 1.804110-15 2.442490-15
70 1.566390-01 7.796650 00



IN FLGICH, I<TRtl 151= 0
ETA,SIGMAZ,RHOMX,RHOMXG,RO= 0.8873890 00 -0.3071780 00 0.6465120 02 0.7225720 02 0.3803010 00
IMAX,NINC.NMAX,IDEC= 70 0 20 40

1 F G FO GO WRONSK TlMEMO
0 -3.407750-01 -9.476410-01 -9.344790-01 3.358490-01 2.775560-17 0.0
1 4.688310-01 -8.911520-01 -8.788890-01 -4.623750-01 2. 77 55 1>0- l'1 -3.885780-16
2 1.006760 00 3.602180-02 3.506860-02 -9.920290-01 8.326670-17 -2.220450-16
3 2.967350-01 9.631050-01 9.483400-01 -2.920090-01 0.0 -3.747000-16
4 -8.436390-01 5.518420-01 5.433050-01 8.299530-01 1.387780-16 -3.885780-16
5 -7.466100-01 -6.787280-01 -6.665750-01 7.334170-01 2.359220-16 -3.747000-16
6 4.816240-01 - 8. 871390-01 -8.706610-01 -4.725740-01 5.551120-17 -6.661340-16
7 9.760510-01 2.619610-01 2.560640-01 -9.558120-01 1.249000-16 -3.885780-16
8 -2.685490-02 1.011080 00 9.883400-01 2.630220-02 8.326670-17 -5.856430-15
9 -9.899260-01 2.131070-01 2.084260-01 9.653080-01 1.249000-16 -4.579670-16

10 -4.476300-01 -9.098590-01 -.8.848560-01 4.354180-01 5.551120-17 -1.942890-16
11 7.700810-01 -6.614760-01 -6.422330-01 -7.469060-01 1.387780-16 -5.689890-16
12 8.398220-01 5.736470-01 5.541990-01 -8.121780-01 1.526560-16 -4.024560-16
13 -3.272400-01 9.644400-01 9.299160-01 3.152200-01 1.526560-16 -1.026960-15
14 -1.019470 00 -4.515210- 02 -4.251390'"02 9.790150-01 7..636780-16 -6.661340-16
15 -2.538860-01 -9.904300-01 -9.473320-01 2.431560-01 1.387780-16 -2.220450-16
16 8.690830-01 -5.423670-01 -5.175600-01 -8.276450-01 3.608220-16 -8.187890-16
17 7.903740-01 6.558260-01 6.211810-01 -7.497880-01 4.718450-16 -6.522560-16
18 -3.617230-01 9.635430-01 9.098770-01 3.408540-01 5.689890-16 -1.346150-15
19 -1.031950 00 -1.266730-02 -10064570-02 9.689080-01 7.910340-16 -1.082470-15
20 -3.540290-01 -9.724320-01 -9.077380-01 3.312910-01 6.383780-16 -5.551120-16
21 7.770890-01 -6.876340-01 -6.395960-01 -7.208850-01 6.522560-16 -1.179610-15
22 9.346150-01 4.587830-01 4.219840-01 -8.628170-01 9.159340-16 -9.436900-16
23 -5.339120-02 1.042960 00 9.563640-01 4.784770-02 9.575670-16 -6.411540-15
24 -9.774900-01 3.776260-01 3.455810-01 8.895220-01 9.992010-16 -1.262880-15
25 -7.577870-01 -7.296340-01 -6.581790-01 6.859050-01 1.054710-15 -9.020560-16
26 3.273750-01 -1.003650 00 -9.010580-01 -2.921780-01 1.151860-15 -1.706970-15
27 1.047970 00 -1.598730-01 -1.445510-01 -9.321720-01 1.137980-15 -8.604230-16
28 6.313170-01 8.574350-01 7.550710-01 -5.584170-01 1.110220-15 -7.355230-16
29 -4.523570-01 9.688730-01 8.483640-01 3.935910-01 1.096350-15 -1.443290-15
30 -1.071180 00 8.461560-02 7.618950-02 9.275290-01 1.207370-15 -1.040830-15
31 -6.202260-01 -8.841720-01 -7.564710-01 5.339170-01 9.853230-16 -6.383780-16
32 4.321160-01 -9.956870-01 -8.463290-(1l -3.640720-01 1.318390-15 -1.165730-15
33 1.078120 00 -1.708700-01 -1.470280-01 -9.042340-01 1.193490-15 -8.326670-16
34 7.418990-01 8.096380-01 6.689650-01 -6.178480-01 1.068590-15 -7.355230-16 O'l35 -2.484350-01 1.076340 00 8.829310-01 1.999140-01 1.207370-15 -1.568190-15
36 -1.027080 00 4.258310-01 3.487200-01 8.290530-01 1.179610-15 -1.082470-15
37 -9.608760-01 -5.749710-01 -4.544190-01 7.688010-01 1.165730-15 -6.938890-16
38 -1.327570-01 -1.119870 00 -8.800070-01 1.092510-01 9.159340-16 0.0
39 7.966960-01 -8.100710-01 -6.315160-01 -6.130660-01 1.054710-15 -8.-743010-16
40 1.141830 00 9.387660-02 6.510600-02 -8.704350-01 1.151860-15 -7.910340-16
41 6.835640-01 9.317820-01 6.938050-01 -5.171790-01 9.992010-16 -3.469450-16
42 -2.352390-01 1.141930 00 8.415070-01 1.660170-01 1.221250-15 -1.956770-15
43 -1.002610 00 6.169270-01 4.522440-01 7.191230-01 1.179610-15 -8.881780-16
44 -1.154580 00 -2.867580-01 -1.937480-01 8.179960-01 1.526560-15 -7.771560-16
45 -6.'325330-01 -1.023050' 00 -1.020600-01 4.454450-01 1.27·6760-15 -1.804-11D-16
46 2.397590-01 -1.192870 00 -8.078680-01 -1.514880-01 1.457170-15 -2.733920-15
47 9.865180-01 -7.380910-01 -4.960010-01 -6.425690-01 1.582070-15 -1.151860-15
48 1.246460 00 8.091680-02 3.821250-02 -7.997900-01 1.679210-15 -7.216450-16
49 9.289190-01 8.624420-01 5.258040-01 -5.883450-01 1.734720-15 -2.636780-16
50 2.090570-01 1.270450 00 7.636740-01 -1.425100-01 1.484920-15 2.664540-15
51 -5.950320-01 1.166630 00 6.888320-01 3.300470-01 1.415530-15 -1.915130-15
52 -1.177410 00 6.281090-01 3.719830-01 6.508820-01 1.651460-15 -1.137980-15
53 -1.356730 00 -1.254350-01 -4.263490-02 7.331260-01 1.734720-15 -6.661340-16
54 -1.112720 00 - 8. 398430-01 -4.092250-01 5.898300-01 2.470250-15 -2.081670-16
55 -5.552660-01 -1.317680 00 -6.315290-01 3.022820-01 2.178810-15 1.332270-15
56 1.417480-01 -1.464340 00 -6.803620-01 -2.625350-02 2.123300-15 -1.097730-14
57 8.074450-01 -1.287420 00 -5.826920-01 -3.094060-01 2.220450-15 -2.609020-15
58 1.319270 00 -8.651670-01 -3.961890-01 -4.981780-01 2.109420-15 -1.693090-15
59 1.619800 00 -3.043420-01 -1.831560-01 -5.829480-01 2.206570-15 -1.235120-15
60 1.710190 00 2.959680-01 7.527170-03 -5.834280-01 2.636180-15 -1.040830-15
61 1.630790 00 8.668950-01 1.479610-01 -5.345480-01 2.581270-15 -8.187890-16
62 1.439140 00 1.378160 00 2.302270-01 -4.743870-01 3.413940-15 -7.171560-16
63 1.192310 00 1.836580 00 2.606300-01 -4.372440-01 3.635980-15 -9.436900-16
64 9.361160-01 2.280570 00 2.527620-01 -4.524650-01 3.760880-15 -1.137980-15
65 7.011190-01 2.776210 00 2.217290-01 -5.483120-01 3.663740-15 -1.346150-15
66 5.033980-01 3.419460 00 1.805140-01 -7.603130-01 3.524960-15 -1.360020-15
67 3.478100-01 4.348920 00 1.383900-01 -1.144750 00 3.691490-15 -1.401660-15
68 2.319550-01 5.775190 00 1.008420-01 -1.800410 00 3.802510-15 -1.207370-15
69 1.496860-01 8.037680 00 7.029450-02 -2.906050 00 3.622100-15 -9.298120-16
70 9.366560-02 1.170970 01



POTENTIALS
X VCENTR VCENTI VSPIN VC.OULM VCPLlR VCPLll VCPL2R VCPL21

1.250000-02 -8.963.320 01 -3.135150 01 0.0 1.531930 01 3.561930-01 2.624840-01 2.201430-01 1.511590-01
2.500000-02 -8.963090 01 -3.135510 01 0.0 1.531920 01 3.638660-01 2.669120'"01 2.251630-01 1.531360-01
3.150000-02 -8.962850 01 -3.135400 01 0.0 1.53f890 01 3.110310-01 2.715310-01 2.296700-01 1.563560-01
5.000000-02 -8.962610 01 -3.135210 01 0.0 1.531860 01 3.183110-01 2.761780-01 2.342660-01 1.590200-01
6.250000-02 -8.962370 01 -3.135030 01 0.0 1.531810 01 3.856900-01 2.808970-01 2.389540-01 1.611290-01
1.500000-02 -8.962110 01 -3.134840 01 0.0 1.531760 01 3.931760-01 2.856970-01 2.437340-01 1.644820-01
8.750000-02 -8.961860 01 -3.134650 01 0.0 1.531690 01 4.007730-01 2.905110- 01 2.486090-01 1.612820-01
1.000000-01 -8.961600 01 -3.134450 01 0.0 1.531610 01 4.084840-01 2.955390-01 2.535800-01 1.701280-01
1.250000-01 -8.961060 01 -3.134050 01 0.0 1.531430 01 4.242580-01 3.051160-01 2.638190-01 1.759640-01
1.500000-01 -8.960500 01 -3.133640 01 0.0 1.531200 01 4.405250-01 3.162390-01 2.144660-01 1.819960-01
1.750000-01 -8.959920 01 -3.133210 01 0.0 1.530940 01 4.573110-01 3.211190-01 2.855310-01 1.882300-01
2.000000-01 -8.959310 01 -3.132110 01 0.0 1.530630 01 4.746430-01 3.383610-01 2.910490-01 1.946730-01
2.500000-01 -8.958020 01 -3.131830 01 0.0 1.529890 01 5.110580-01 3.620190-01 3.21464.0-01 2.082120-01
3.000000-01 -8.956630 01 -3.130840 01 0.0 1.528990 01 5.500100-01 3.812950-01 3.418550-01 2.226690-01
3.500000-01 -8.955120 01 -3.129110 01 0.0 1.521930 01 5.917590-01 4. 143040-01 3.163760-01 2.381020-01
4.000000-01 -8.953490 01 -3.128630 01 0.0 1.526100 01 6.365820-01 4.431590-01 4.011920-01 2.545140-01
5.000000-01 -8.949820 01 -3.126100 01 0.0 1.523750 01 7.366740-01 5.069000-01 4.164400-01 2.909020-01
6.000000-01 -8.945510 01 -3.123210 01 0.0 1.520140 01 8.529610-01 5.195120-01 5.571630-01 3.322200-01
7.000000-01 -6.940480 01 -3.11990001 0.0 1.515680 01 9.865590-01 6.623550-01 6.512400-01 3.191560-01
6.000000-01 -8.934600 01 -3.116130 01 0.0 1.510910 01 1.147020 00 1.565610-01 7.606860-01 4.323990-01
9.000000-01 -6.921110 01 -3.111820 01 0.0 1.505400 01 1.332460 00 8.636440-01 8.876950-01 4.921000-01
1.000000 00 -8.919670 01 -3.106690 01 0.0 1.499170 01 1.549510 00 9.852060-01 1.035540 00 5.606100-01
1.100000 00 -8.910260 01 -3.101260 01 O~O 1.492290 01 1.603700 00 1.123010 00 1.206640 00 6.377160-01
1.200000 00 -8.899320 01 -3.094880 01 0.0 1.484750 01 2.100940 00 1.218950 00 1.404570 00 1.243320-01
1.300000 00 -8.886530 01 -3.081600 01 0.0 1.476560 01 2.448150 00 1.455090 00 1.633050 00 8.214870-01
1.400000 00 -8.871640 01 -3.019310 01 0.0 1.461110 01 2.852980 00 1.653630 00 1.896150 00 9.302040-01
1.500000 00 -8.654300 01 -3.069900 01 o~o 1.458210 01 3.323960 00 1.816650 00 2.198210 00 1.051440 00
1.600000 00 -8.834140 01 -3.059210 01 O~O 1.4"'8050 01 3.610...40 00 2.121150 00 2.544040 00 1.186100 00
1.700000 00 -6.810140 01 -3.041110 01 0.0 1.437240 01 4.502590 00 2 .... 06950 00 2.938260 00 1.335000 00
1.800000 00 -8.183610 01 -3.033410 01 0.0 1.42517.0 01 5.231250 00 2.118650 00 3.385120 00 1.498830 00 =:j
1.900000 00 -8.152210 01 -3.017940 01 0.0 1.413640 01 6.061190 00 3.064520 00 3.890990 00 1.618040 00
2.000000 00 -8.115950 01 -3.000500 01 0.0 1.400860 01 1.023810 00 3.446650 00 4.458140 00 1.812820 00
2.100000 00 -8.614160 01 -2.960880 01 0.0 1.381430 01 8.111000 00 3.866190 00 5.090390 00 2.082980 00
2.200000 00 -8.626120 01 -2.958860 01 0.0 1.313340 01 9.340100 00 .... 326210 00 5.189640 00 2.301880 00
2.300000 00 -8.5710.50 01 -2.934200 01 0.0 1.358590 01 1.012090 01 4.825510 00 6.555990 00 2.546300 00
2.400000 00 -8.508100 01 -2.906610 01 0.0 1.343190 01 1.226100 01 5.364100 00 7.381130 00 2.796420 00
2.500000 00 -8.436380 01 -2.876020 01 0.0 1.321130 01 1.396520 01 5.942410 00 8.277180 00 3.055690 00
2.600000 00 -8.35"'910 01 -2.842010 01 0.0 1.310"'20 01 1.583440 01 6.556550 00 9.219120 00 3.320790 00
2.100000 00 -8.262910 01 -2.804380 01 0.0 1.293050 01 1.18646001 1.203310 00 1.019830 01 3.561650 00
2.800000 00 -8.159230 01 -2.162910 01 0.0 1.215030 01 2.004510 01 1.877610 00 1.119830 01 3.851450 00
2.900000 00 -8.042960 01 -2.111360 01 0.0 1.256350 01 2.236080 01 8.572180 00 1.219150 01 4.106720 00
3.000000 00 -1.913190 01 -2.661580 01 0.0 1.237020 01 2.418540 01 9.280530 00 1.317010 01 4.347410 00
3.100000 00 -7.169030 01 -2.613340 01 0.0 1.211030 01 2.128680 01 9.991020 00 1.408900 01 4.561430 00
3.200000 00 -7.609660 01 -2.554540 01 0.0 1.196390 01 2.982450 01 1.069300 01 1.492160 01 .... 160280 00
3.300000 00 -7.43"'410 01 -2.491010 01 0.0 1.115090 01 3.235020 01 1.137390 01 1.563110 01 4.919980 00
3.400000 00 -1.242850 01 -2.422910 01 0.0 1.153130 01 3.480910 01 1.202050 01 1.620510 01 5.041010 00
3.500000 00 -1.034490 01 -2.350080 01 O~O 1.130520 01 3.714110 01 1.261890 01 1.659660 01 5.119030 00
3.600000 00 -6.809250 01 -2.272680 01 0.0 1.101260 01 3.928350 01 1.315520 01 1.619580 01 5.150560 00
3.700000 00 -6.561290 01 -2.190680 01 0.0 1.083330 01 4.111290 01 1.361630 01 1.618200 01 5.133840 00
3.800000 00 -6.309090 01 '"2.104940 01 0.0 1.058760 01 4.214850 01 1.399000 01 1.655090 01 5.068610 00
3.900000 00 -6.035460 01 -2.015220 01 0.0 1.033530 01 4.395510 01 1.426590 01 1.610540 01 4.956560 00
.... 000000 00 -5.1"'1650 01 -1.922150 01 0.0 1.001910 01 4.5"'5440 01 1.443600 01 1.609020 01 4.800640 00
4.100000 00 -5.441320 01 -1.826210 01 0.0 9.833220 00 4.601260 01 1.449480 01 1.531990 01 4.6055 ...0 00
.... 200000 00 -5.136560 01 -1.728190 01 0.0 9.599100 00 4.609360 01 1.444000 01 1.440230 01 4.377080 00
4.30000000 -4.811860 01 -1.628590 01 0.0 9.315810 00 4.569...30 01 1.421260 01 1.331100 01 4.121980 00
4.400000 00 - .... 494080 01 -1.528220 01 0.0 9.162180 00 .... 482840 01 1.399670 01 1.226210 01 3.847430 00
4.500000 00 -4.168360 01 -1.421850 01 0.0 8.959160 00 40352600 01 1.361960 01 1.111410 01 3.560120 00
4.600000 00 -3.844010 01 -1.328280 01 0.0 8.164400 00 4.183210 01 1.315120 01 9.961990 00 3.268850 00
4.100000 00 -3.524360 01 -1.230280 01 0.0 8.577920 00 3.980380 01 1.260310 01 8.835610 00 2.978240 00
4.800000 00 -3.212610 01 -1.134620 01 0.0 8.399210 00 3.150120 01 1.199090 01 7.161180 00 2.694450 00
4.900000 00 -2.911930 01 -1.041960 01 0.0 8.221800 00 3.501290 01 1.132130 01 6.158040 00 2.422060 00
5.000000 00 -2.624110 01 -9.529310 00 0.0 8.063240 00 3.239220 01 1.062810 01 5.839130 00 2.164510 00
5.100000 00 -2.353350 01 "8.680340 00 0.0 1.905140 00 .2.911350 01 9.901580 00 5.011460 00 1.924460 00
5.200000 00 -2.099340 01 -1.616610 00 0.0 1.153120 00 2.70366001 9.179450 00 4.276900 00 1.103220 00



5.300000 00 -1.863820 01 -7.121700 00
5.400000 00 -1.647390 01 -6.416890 00
5.500000 00 -1.450120 01 -5.763250 00
5.600000 00 -1.271690 01 -5.160710 00
5.700000 00 -1.111430 01 -4.608380 00
5.800000 00 -9.683770 00 -4.104700 00
5.900000 00 -8.414260 00 -3.647570 00
6.000000 00 -7.293340 00 -3.234500 00
6.100000 00 -6.308100 00 -2.862710 00
6.200000 00 -5.445590 00 -2.529280 00
6.300000 00 -4.693180 00 -2.231230 00
6.400000 00 -4.038840 00 -1.965560 00
6.500000 00 -3.471330 00 -1.729380 00
6.600000 00 -2.980290 00 -1.519910 00
6.700000 00 -2.556270 00 -1.334490 00
6.800000 00 -2.190770 00 -1.170690 00
6.900000 00 -1.876200 00 -1.026200 00
7.000000 00 -1.605820 00 -8.989350-01
7.100000 00 -1.373680 00 -7.869850-01
7.200000 00 -1.174570 00 -6.886150-01
7.300000 00 -1.003930 00 -6.022630-01
7.400000 00 -8.578000-01 -5.265270-01
7.500000 00 -7.327300-01 -4.601500-01
7.600000 00 -6.257430-01 -4.020170-01
7.700000 00 -5.342660-01 -3.511320-01
7.800000 00 -4.560810-01 -3.066140-01
7.900000 00 -3.892760-01 -2.676840-01
8.000000 00 -3.322170-01 -2.336550-01
8.100000 00 -2.834880-01 -2.039190-01
6.200000 00 -2.418840-01 -1.779420-01
8.300000 00 -2.063690-01 -1.552560-01
8.400000 00 -1.760560-01 -1.354470-01
8.500000 00 -1.501870-01 -1.181550-01
8.600000 00 -1.281130-01 -1.030620-01
8.70000000 -1.092780-01 -8.989070-02
8.800000 00 -9.320930-02 -7.839780-02
8.900000 00 -7.950070-02 -6.837060-02
9.000000 00 -6.760640-02 -5.962310-02
9.100000 00 -5.783100-02 -5.199260-02
9.200000 00 -4.932220-02 -4.533710-02
9.300000 00 -4.206460-02 -3.953230-02
9.400000 00 -3.587440-02 -3.446970-02
9.500000 00 -3.059480-02 -3.005480-02
9.600000 00 -2.609200-02 -2.620480-02
9.700000 00 -2.225160-02 -2.284760-02
9.800000 00 -1.897640-02 -1.992010-02
9.900000 00 -1.618310-02 -1.736750-02
1.000000 01 -1.380090-02 -1.514190-02
1.010000 01 -1.176940-02 -1.320130-02
1.020000 01 -1.003680-02 -1.150930-02
1.030000 01 -8.•559260-03 -1.003410-02
1.040000 O~ -1.~22D-03 -6.747690-03
1.050000 01 -6.224650-03 -7.626530-03
1.060000 01 -5.306270-03 -6.648870-03
1.070000 01 -4.526790-03 -5.796520-03
1.080000 01 -3.860350-03 -5.053410-03
1.090000 01 -3.292020-03 -4.405550-03
1.100000 01 -2.807360-03 -3.840740-03
1.110000 01 -2.394050-03 -3.348330-03
1.120000 01 -2.041590-03 -2.919040-03

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

7.606830 00
7.465970 00
7.330220 00
7.199330 00
7.073020 00
6.951070 00
6.833260 00
6.719370 00
6.609220 00
6.50262000
6.399400 00
6.299410 00
6.202500 00
6.108520 00
6.017350 00
5.928860 00
5.842930 00
5.759460 00
5.678340 00
5.599480 00
5.522770 00
5.448140 00
5.315500 00
5.304770 00
5.235870 00
5.168750 00
5.103320 00
5.039530 00
4.977310 00
4.916610 00
4.857380 00
4.799550 00
4.743080 00
4.687930 00
4.634050 00
4.581390 00
4.529910 00
4.479580 00
4.430350 00
4.382200 00
4.335080 00
4.268960 00
4.243810 00
4.199610 00
4.156310 00
4.113900 00
4.072350 00
4.031620 00
3.991700 00
3.952570 00
3.914200 00
3.876560 00
3.839640 00
3.803420 00
3.767670 00
3.732980 00
3.698740 00
3.665110 00
3.632090 00
3.599660 00

2.442100 01
2.190420 01
1.952170 01
1.729680 01
1.524380 01
1.336960 01
1.167430 01
1.015340 01
0.798590 00
7.599340 00
6.54357000
5.618540 00
4.611440 00
4.109810 00
3.501810 00
2.916430 00
2.523560 00
2.134060 00
1.799720 00
1.513240 00
1.268160 00
1.058830 00
8.802790-01
7.281960-01
5.988330-01
4.689450-01
3.957300-01
3.167730-01
2.499980-01
1.936210-01
1.461090-01
1.061530-01
7.262900-02
4.457670-02
2.117560-02
1.724630-03

-1.437440-02
-2.763170-02
-3.848240-02
-4.729730-02
-5.439200-02
-6.003520-02
-6.445570-02
-6.784780-02
-7.037670-02
-7.218300-02
-7.338560-02
-7.408560-02
-7.436880-02
-7.430770-02
-7.396360-02
-7.3388-50-02
-7.262620-02
-7.171370-02
-7.068210-02
-6.955750-02
-6.836200-02
-6.711380-02
-6.582830-02
-6.451830-02

8.455900 00
7.747490 00
7.062960 00
6.409190 00
5.791270 00
5.212660 00
4.675330 00
4.180010 00
3.726420 00
3.313460 00
2.939460 00
2.602280 00
2.299540 00
2.028710 00
1.787180 00
1.572400 00
1.381860 00
1.213210 00
1.064200 00
9.327780-01
8.170310-01
7.152220-01
6.257730-01
5.472620-01
4.784090-01
4.180730-01
3.652340-01
3.189890-01
2.785330-01
2.431590-01
2.122400-01
1.852230-01
1.616230-01
1.410140-01
1.230200-01
1.073120-01
9.360240-02
8.163880-02
7.119990-02
6.209260-02
5.414780-02
4.721760-02
4.117300-02
3.590110-02
3.130340-02
2.729380-02
2.379740-02
2.074850-02
1.809000-02
1.577160-02
1.375060-02
1.198830-02
1.045180-02
9.112080-03
7.944070-03
6.925740-03
6.037910-03
5.263870-03
4.589040-03
4.000720-03

3.633240 00
3.075330 00
2.596090 00
2.187460 00
1.841030 00
1.548630 00
1.302600 00
1.096030 00
9.227790-01
7.775510-01
6.557970-01
5.536680-01
4.679260-01
3.958670-01
3.352350-01
2.841550-01
2.410700-01
2.046840-01
1.739210-01
1.478830-01
1.258230-01
1.071160-01
9.124000-02
7.775620-02
6.629660-02
5.655140-02
4.825980-02
40120160-02
3.519060-02
3.006950-02
2.570490-02
2.198380-02
1.881040-02
1.610320-02
1.379310-02
1.182130-02
1.013770-02
6.699910-03
7.471580-03
6.421910-03
5.524640-03
4.757370-03
4.101050-03
3.539400-03
3.058580-03
2.646770-03
2.293880-03
1.991330-03
1.731780-03
1.508980-03
1.317580-03
1.153040-0.3
1.011470-03
8.695380-04
7.844230-04
6.937010-04
6.153080-04
5.474770-04
4.887010-04
4.376930-04

1.501520 00
1.319290 00
1.155970 00
10 010580 00
8.818790-01
7.684910-01
6.689760-01
5.819050-01
5.059060-01
4.396930-01
3.820840-01
3.320090-01
2.885110-01
2.507410-01
2.179490-01
1.894820-01
1.647660-01
1.433040-01
1.246630-01
1.084690-01
9.439600-02
8.216400-02
7.152890-02
6.227990-02
5.423430-02
4.723410-02
4.114200-02
3.583930-02
3.122300-02
2.720340-02
2.370300-02
2.065430-02
1.799880-02
1.568540-02
1.367000-02
1.191400-02
1.038390-02
9.050590-03
7.888680-03
6.876090-03
5.993600-03
5.224460-03
4.554090-03
3.969790-03
3.460500-03
3.016570-03
2.629620-03
2.292320-03
1.998300-03
1.742000-03
1.518590-03
1.32383f}-03
1.154050-03
1.006050-03
8.770370-04
7.645670-04
6.665220-04
5.810510-04
5.065410-04
4.415870-04

CD



)..130000 01 -1.741020-03 -2.544790-03 0.0 3.567810 00 -6.319450-02 3.487800-03 3.933500-04 3.849620-04
1.140000 01 -1.484690-03 -2.218520-03 0.0 3.536510 00 -6.186540-02 3.040640-03 3.547310-04 3.355980-04
1.150000 01 -1.266110-03 -1.934070-03 0.0 3.505760 00 -6.053850-02 2.650800-03 3.210330-04 2.925650-04
1.160000 01 -1.079700-03 -1.686100-03 0.0 3.475540 00 -5.921950-02 2.310940-03 2.915660-04 2.550500-04
1.170000 01 -9.207430-04 -1.469910-03 0.0 3.445830 00 -5.791310-02 2.014650-03 2.657410-04 2.223460-04
1.180000 01 -7.851850-04 -1.281450-03 0.0 3.416630 00 -5.662340-02 1.756340-03 2.430540-04 1.938350-04
1.190000 01 -6.695840-04 -1.117140-03 0.0 3.387920 00 -5.535320-02 1.531150-03 2.230740-04 1.689800-04
1.200000 01 -5.710030-04 -9.739040-04 0.0 3.359690 00 -5.410510-02 1.334830-03 2.054310-04 1.473130-04
1.210000 01 -4.869360-04 -8.490310-04 0.0 3.331920 00 -5.288080-02 1.163690-03 1.898090-04 1.284230-04
1.220000 01 '-4.152450-04 -7.401690-04 0.0 3.304610 00 -5.168160-02 1.014480-03 1.759360-04 1.119560-04
1.230000 01 -3.541100-04 -6.452650-04 0.0 3.277740 00 -5.050870-02 8.844060-04 1.635780-04 9.760080-05
1.240000 01 -3.019150-04 -5.625290-04 0.0 3.251310 00 -4.936270-02 7.710090-04 1.525370-04 8.508600-05
1.250000 01 -2.575160-04 -4.904010-04 0.0 3.225300 00 -4.824390-02 6.121500-04 1.426400-04 7....17590-05
1.260000 01 -2.196020-04 -4.275220-04 0.0 3.199700 00 -4.715250-02 5.859670-04 1.337400-04 6 .... 66480-05
1.270000 01 -1.872710-04 -3.127050-04 0.0 3.174510 00 -4.608860-02 5.108350-04 1.257100-04 5.637320-05
1.280000 01 -1.596990-04 -3.249160-04 0.0 3.149700 00 -4.505200-02 4.453350-04 1.184420-04 4.914480-05
1.290000 01 -1.361870-04 -2.832550-04 0.0 3.125290 00 -4.404240-02 3.882340-04 1.118400-04 4.284330-05
1.300000 01 -1.161360-04 -2.469350-04 0.0 3.101250 00 -4.305950-02 3.384540-0'" 1.058250-04 3.734980-05
1.310000 01 -9.903780-05 -2.152730-04 0.0 3.077570 00 -4.210280-02 2.950570-04 1.003250-04 3.256070-05
1.320000 01 -8.445660-05. -1.876700-04 0.0 3.05426.0 00 -4.117180-02 2.572250-04 9.528140-05 2.838560-05
1.330000 01 -7.20222o-Q5 -1.636070-04 0.0 3.031290 00 -4.026610-02 2.242430-04 9.064070-05 2 .... 74590-05
1.340000 01 -6.141850-05 -1.426290-04 0.0 3.008670 00 -3.938490-02 1.954900-04 8.635800-05 2.151290-05
1.350000 01 -5.237600-05 -1.243410-04 0.0 2.986390 00 -3.852780-02 1.704240-04 8.239390-05 1.880680-05
1.360000 01 -4.466470-05 -1.083970-04 0.0 2.964430 00 -3.769410-02 1.485720- 04 7.871420-05 1.639530-05
1.370000 01 -3.808880-05 -9.449840-05 0.0 2.942790 00 -3.688320-02 1.295220-04 7.528920-05 1.429310-05
1.380000 01 -3.248110-05 -6.238160-05 0.0 2.921470 00 -3.609440-02 1.129140-04 7.209300-05 1.246040-05
1.390000 01 -2.769890-05 -7.181850-05 0.0 2.900450 00 -3.532720-02 9.843600-05 6.910300-05 1.086270-05
1.400000 01 -2.362090-05 -6.260970-05 0.0 2.879730 00 -3.458090-02 8.581430-05 6.629920-05 9.469830-06
1.410000 01 -2.0.14320-05 -5.458180-05 0.0 2.859310 00 -3.385480-02 7.481100-05 6.366440-05 8.255580-06
1.420000 01 -1.717160-05 -4.758320-05 0.0 2.839170 00 -3.314850-02 6.521860-05 6.118330-05 7.197020-06 <:01.430000 01 -1.464850-05 -4.148190-05 0.0 2.819320 00 -3.246120-02 5.685610-05 5.884230-05 6.274200-06
1.440000 01 -1.249180-05 - 3.616300-05 0.0 2.799740 00 -3.179240-02 4.956590-05 5.662960-05 5.469710-06
1.450000 01 -1.065270-05 -3.152610-05 0.0 2.780430 00 -3.114160-02 4.321040-05 5.453460-05 4.768360-06
1.460000 01 -9.084310-06 -2.748370-05 0.0 2.761380 00 -3.050810-02 3.766990-05 5.254790- 05 4.156950-06
1.470000 01 -7.746840-06 -2.395970-05 0.0 2.742600 00 -2.989140-02 3.283970-05 5.066130-05 3.623940-06
1.480000 01 -6.606290-06 -2.088750-05 0.0 2.724070 00 -2.929110-02 2.862890-05 4.886730-05 3.159260-06
1.490000 01 -5.633660-06 -1.820930-05 0.0 2.705790 00 -2.870660-02 2.495810.-05 4.715930-05 2.754180-06
1.500000 01 -4.804220-06 -1.587440-05 0.0 2.687750 00 -2.813730-02 2.175790-05 4.553120-05 2.401030-06
1.510000 01 -4.096900-06 -1.383900-05 0.0 2.669950 00 -2.758290-02 1.896800-05 4.397760-05 2.093160-06
1.520000 01 - 3. 493120-06 -1.206450-05 0.0 2.65.2380 00 -2.704290-02 1.653590-05 4.249370-05 1.824770-06
1.530000 01 -2.979350-06 -1. OS1760-05 0.0 2.635050 00 -2.651680-02 1.441560.-05 4.107500-05 1.590790-06
1.540000 01 -2.540700-06 -9.168970-06 0.0 2.617940 00 -2.600420-02 1.256120"'05 3.971760-05 1.386820-06
1.550000 01 -2. 166li40-06 -7.993300-06 0.0 2.601050 00 -2.550460-02 1.095580-05 3.841780-05 1.209000-06
1.560000 01 -1.847650-06 -6.968380-06 0.0 2.584370 00 -2.501770-02 9.551030-06 3.717220-05 1.053980-06
1.570000 01 -1.575620-06 -6.074870-06 0.0 2.5/'7910 00 -2.454300-02 8.326370-06 3.597780-05 9.188320-07
1.580000 01 -1.343650-06 -5.295940-06 0.0 2.551660 00 -2.408030-02 7.258740-06 3.483180-05 8.010160-07
1.590000 01 -1.145820-06 -4.616880-06 0.0 2.535610 00 -2.362900-02 6.328000-06 3.373150-05 6.983080-07
1.600000 01 -9.771250-07 -4.024890-06 0.0 2.519760 00 -2.318900-02 5.516610-06 3.267450-05 6.08769~-07

1.610000 01 -8.332640-07 -3.508810-06 0.0 2.504110 00 -2.275980-02 4.809260- 06 3.165870-05 5.307110-07
1.620000 01 -7.105840-07 -3.058900-06 0.0 2.488660 00 -2.234100-02 4.192600-06 3.068190-05 4.626620-07
1.630000 01 -6.059660-07 -2.666680-06 0.0 2.473390 00 -2.193250-02 3.655010-06 2.974230-05 4.033380-07
1.MOOOO 01 -5.167510-07 -2.324750-06 0.0 2.458310 00 -2.153390-02 3.186360-06 2~ 883810-05 3.51621D-07
1.650000 01 -4.406700-07 -2.026660-06 0.0 2.443410 00 -2.114480"'02 2.777790-06 2.796750-05 3.065350-07
1.660000 01 -3.757910-07 -1.766800-06 0.0 2.4.28690 00 -2.076510-02 2.421620-06 2.712900-05 2.672300-07
1.670000 01 -3.204640-07 -1.540260-06 0.0 2.414140 00 -2.039430-02 2.111110-06 2.632110-05 2.329650-07
1.680000 01 -2.732830-07 -1.342760-06 0.0 2.399780 00 -2.003240-02 1.840420-06 2.554250-05 2.030940-07
1.690000 01 -2.330480-07 -1.170590-06 0.0 2.385580 00 -1.967890-02 1.604440-06 2.479180-05 1.770530-07
1.700000 01 -1.987360-07 -1.020490-06 0.0 2.371540 00 -1. 933370-02 1.398710-06 2.406790-05 1.543510-07
1.710000 01 -1.694770-07 -8.896420-07 0.0 2.357670 00 -1.899660-02 1.219360-06 2.336950-05 1.345590-07
1.720000 01 -1.445250-07 -7.755700-07 0.0 2.343970 00 -1.866720-02 1.063010-06 2.269570-05 1.173060-07



X VCPl3R VCPl31 VCPl4R VCPl41
1.250000-02 8.317470-02 5.283360-02 -2.491230-02 -1.125610-03
2.500000-02 8.502450-02 5.378220-02 -2.417880-02 -7.825000-04
3.750000-02 8.691070-02 5.474640-02 -2.343100-02 -4.339190-04
5.000000-02 8.883380-02 5. 572630-02 -2.266860-02 -7.978680-05
6.250000-02 9.079470-02 5.672230-02 -2.189150-02 2.799760-04
7.500000-02 9.279400-02 5.7734.50-02 ·2.109940-02 6.454520-04
8.750000-02 9.483260-02 5.876330-02 -2.029190-02 1.016720-03
1.000000-01 9.691100-02 5.980880-02 -1.946880-02 1.393860-03
1.250000-01 1.011910-01 6.195110-02 -1.777470-02 2.166110-03
1.500000-01 1.056390-01 6.416370-02 -1.601450-02 2.962870-03
1.750000-01 1.102640-01 6.644850-02 -1.418590-02 3.784840-03
2.000000-01 1.150100-01 6.880780-02 -1.228640-02 4.632700-03
2.500000-01 1.252570-01 7.375880-02 -8.263830-03 6.409020-03
3.000000-01 1.362590-01 7.903540-02 -3.924940-03 8.297680-03
3.500000-01 1.481390-01 8.465680-02 7.536260-04 1.030470-02
4.000000-01 1.609640-01 9.064350-02 5.796670-03 1.243640-02
5.000000-01 1.897380-01 1.037980-01 1.708290-02 10709910-02
6.000000-01 2.232130-01 1.186780-01 3~016270-02 2.233780-02
7.000000-01 2.621030-01 1.354740-01 4.528990-02 2.820510-02
8.000000-01 3.072110-01 1.543900-01 6.274240-02 3.475-270-02
9.000000-01 3.594310-01 1.756350-01 8.282040-02 4.202840-02
1.000000 00 4.197520-01 1.994190-01 1.058410-'01 5.007350-02
1.100000 00 4.892460-01 2.259520-01 1.321300-01 5.891820-02
1.200000 00 5.690670-01 2.554260-01 1.620100-01 6.857680-02
1.300000 00 6.604190-01 2.880120-01 1.957810-01 7.904060-02
1.400000 00 7.645290-01 3.238380-01 2.336960-01 9.027070-02
1.500000 00 8.825950-01 3.629740-01 2.759240-01 1.021880-01
1.600000 00 1.015710 00 4.054050-01 3.225080-01 10 146650-01
1.100000 00 1.164170 00 4.510100-01 3.733010-01 1.275110-01
1.800000 00 1.330350 00 4.995240-01 4.279040-01 1.404650-01

N1.900000 00 1.512510 00 5.505100-01 4.855790-01 1.531840-01
2.000000 00 1.710650 00 6.033230-01 5.451620-01 1.652340-01 0
2.100000 00 1.923260 00 6.570760-01 6.049170-01 1.760870-01
2.200000 00 2.147650 00 7.106130-01 6.627490-01 1.851260-01
2.300000 00 2.379150 00 7.624870-01 7.155560-01 1.916520-01
2.400000 00 2.613810 00 8.109610-01 7.598190-01 1.949110-01
2.500000 00 2.842310 00 8.540230-01 7.913660-01 1.941290-01
2.600000 00 3.055830 00 8.894230-01 8.055880-01 1.885570-01
2.100000 00 3.243200 00 9.147560-01 7.977110-01 1.775390-01
2.800000 00 3.391150 00 9.275600-01 7.631900-01 1.605830-01
2.900000 00 3.487910 00 9.254590-01 6.982130-01 1.374350-01
3.000000 00 3.517980 00 9.063250-01 6.002780-01 1.081500-01
3.100000 00 3.469190 00 8.684610-01 4.687780-01 7.315660-02
3.200000 00 3.330910 00 8.107810-01 3.055100-01 3.328080-02
3.300000 00 3.095890 00 7.329760-01 1.149910-01 -1.024930-02
3.400000 00 2.761500 00 6.356440-01 -9.549120-02 -5.584960-02
3.500000 00 2.330550 00 5.203540-01 -3.161910-01 -1.016660-01
3.600000 00 1.811840 00 3.896530-01 -5.355780-01 -1.456970-01
3.100000 00 1.220010 00 2.469770-01 -7.413290-01 -1.859530-01
3.800000 00 5.751680-01 9.648890-02 -9.215360-01 -2.206080-01
3.900000 00 -9.895010-02 -5.115170-02 -1.065960 00 -2.481670-01
4.000000 00 -4.979530-01 -2.090740-01 -1.126240 00 -2.615810-01
4.100000 00 -1.158310 00 -3.545010-01 -1.180420 00 -2.783340-01
4.200000 00 -1.163910 00 -4.890490-01 -1.185700 00 -2.804650-01
4.300000 00 -2.294830 00 -6.089880-01 -1.145890 00 -2.745380-01
4.400000 00 -2.735810 00 -7.114430-01 -1.067870 00 -2.615580-01
4.500000 00 -3.077700 00 -7.945130-01 -9.606250-01 -2.428510-01
4.600000 00 -3.317460 00 -8.573040-01 -8.341370-01 -2.199260-01
4.700000 00 -3.457790 00 -8.998840-01 -6.983060-01 -1.943330-01
4.800000 00 -3.506240 00 -9.231700-01 -5.620180-01 -1.675410-01
4.900000 00 -3.474000 00 - 9. 287640-01 -4.325110-01 -1.408420-01
5.000000 00 -3.374500 00 -9.187600-01 -3.150490-01 -1.152860-01
5.100000 00 -3.222100 00 -8.955600-01 -2.128910-01 -9.165700-02



5.200000 00 -3.03099fJ. 00 -8.616820-01 -1.274920-01 -7.047370-02
5.300000 00 -2.814270 00 -8.196200-01 -5.884470-02 -5.201210-02
5. '.00000 00 -2.583420 00 -7.717120-01 -5.876260-03 -3.634660-02
5.500000 00 -2.347990 00 -7.200670-01 3.315890-02 -2.339490-02
5.600000 00 -2.115520 00 -6.665050-01 6.034310-02 -1.296420-02
5.700000 00 -1.891660 00 -6.125480-01 7.783520-02 -4.792790-03
5.800000 00 -1.680.360 00 -5.594120-01 8.768820-02 1.415190-03
5.900000 00 -10484120 00 -5.080320-01 9.174000-02 5.962890-03
6.000000 00 -1.304290 00 -4.590910-01 9.155910-02 9.141550-03
6.100000 00 -1.141330 00 -4.130500-01 8.843310-02 1.121820-02
6.200000 00 -9.95011 0-0 1 -3.70193f}-01 &.338240-02 1.242880-02
6.300000 00 -8.646680-01 -3.306520-01 7.719030-02 1.297590-02
6.400000 00 -7.493170_01 -2.944500-01 7.043860-02 1.302850-02
6.500000 00 -6.478040-01 -2.615190-01 6.354480-02 1.272480-02
6.600000 00 -5.588900-01 -2.317320-01 5.679650-02 1.211520-02
6.700000 00 -4.813240-01 -2.049190-01 5.038130-02 1.146620-02
6.800000 00 -4.138890-01 -1.808850-01 4.441230-02 1.066410-02
6.900000 00 -3.554320-01 -1.594200-01 3.894800-02 9.818400-03
7.000000 00 -3.048840-01 -1.403080-01 3.400870-02 8.965430-03
7.100000 00 -2.612660-01 -1.233400-01 2.958860-02 8.130840-03
7.200000 00 -2.236980-01 -1.083090-01 2.566500-02 7.332020-03
7.300000 00 -1.913880-01 -9.502220-02 2.220490-02 6.580060-03
7.400000 00 -1.636390-01 -8.329840-02 1.·916990-02 5.881330-03
7.500000 00 -1.398330-01 -7.296960-02 1.651980-02 5.238720-03
7.600000 00 -1.194300-01 -6.388230-02 1.421420-02 4.652640-03
7.700000 00 -1.019580-01 -5.589650-02 1.221450-02. 4.121750-03
7.800000 00 -8.700720-02 -4.888610-02 1.048460-02 3.643560-03
7.900000 00 -7.422110-02 -4.273740-02 8.991380-03 3.214880-03
8.000000 00 -6.329240-02 -3.734870-02 7.704770-03 2.832100-03
8.100000 00 -5.395570-02 -3.262930-02 6.597880-03 2.491450-03
8.200000 00 -4.598250-02 -2.849840-02 5.646850-03 2.189170-03 N
8.300000 00 -3.911610-02 -2.488460-02 4.830630-03 1.921570-03 -"

8.400000 00 -3.336760-02 -2.112460-02 4.130750-03 1.685170-03
8.500000 00 -2.841220-02 -1.896240-02 3.531100-03 1.476710-03
8.600000 00 -2.418570-02 -1.654880-02 3.017670-03 1.293170-03
8.700000 00 -2.058110-02 -1.444040-02 2.578300-03 1.13i780-03
8.800000 00 -1.750940-02 -1.259910-02 2.202480-03 9.90i)280~04

8.900000 00 -1.489080-02 -1.099140-02 1.881160-03 8.656480-04
9.000000 00 -1.265940-02 -9.588050.-03 1.606520-03 7.566040-04
9.100000 00 -1.075830-02 -8.363110-03 1.371850-03 6.610750-04
9.200000 00 -9.138990..,03 -7.294270-03 1.171370-03 5.774400-04
9.300000 00 -7.759950-03 -6.361600-03 1.000140-03 5.042590-04
9.400000 00 -6.585800-03 -5.547900-03 8.539180-04 4.402560-04
9.500000 00 -5.586300-03 -4.838050-03 7.290610-04 3.843020-04
9.600000 00 -4.735680-03 ..,4.218850-03 6.224620-04 3.354040-04
9.700000 00 -4.011930-03 -3.678770-03 5.314570-04 2.926850-04
9.800000 00 - 3.396300-03 - 3. 207740-03 4.537710-04 2.553750-04
9.900000 00 -2.872770-03 -2.796940-03 3.874580-04 2.227970-04
1.000000 01 -2.427700-03 -2.438690-03 3.308550-04 1.943560-04
1.010000 01 -2.049460-03 -2.126290-03 2.825400-04 1.695310-04
1.020000 01 -1.728130-03 -1.853870-03 2.413000-04 1.478660-04
1.030000 01 -1.455260-03 -1.616330-03 2.061000-04 1.289620-04
1.040000 01 -1.223030-03 -1.409210-03 1.700530-04 1.1Z4660-04
1.050000 01 -1.027120-03 -1.228620-03 1.504050-04 9.807950-05
1.060000 01 -8.604800-04 -1.071150-03 1.285120-04 8.552790-05
1.070000 01 -7.192580-04 -9.338640-04 1.098210-04 7.457980-05
1.080000 01 -5.996570-04 -8.141640-04 9.386540-05 6.503110-05
1.090000 01 -4.984390-04 -7.098030-04 8.024250-05 5.670330-05
1.100000 01 -4.128510-04 -6.188150-04 6.861080-05 4.944080-05
1.110000 01 -3.405460-04 - 5.394870-04 5.867840-05 4.310760-05
1.120000 01 -2.795250-04 -4.703270-04 5.019620-05 3.758490-05
1.130000 01 -2.280880-04 -4.100310-04 4.295180-05 3.276920-05
1.140000 01 -1.847860-04 -3.574640-04 3.676380-05 2.857020-05



10150000 01 -1.463670-04 -3.116360-04 3.147750-05 2.490690-05
1.160000 01 -1.176440-04 -2.716620-04 2.696060-05 2.111660-05
1.170000 01 -9.226290-05 -2.366490-04 2.310120-05 1.693320-05
1.160000 01 -7.066610-05 -2.064630-04 1.960240-05 1.650650-05
1.190000 01 -5.306630-05 -1.600090-04 1.696250-05 1.439070-05
1.200000 01 -3.626100-05 -1.569290-04 1.457150-05 1.254600-05
1.210000 01 -2.599620-05 -1.366090-04 1.250960-05 1.093770-05
1.220000 01 -1.566380-05 -1.192680-04 1.074560-05 9.535530-06
1.230000 01 -7.561590-06 -1.039760-04 9.236(21)-06 6.313090-06
1.240000 01 -8.060640-07 -9.064400-05 7.944970-06 7.247340-06
1.250000 01 4.685050-06 -7.902180-05 6.639140-06 6.316200-06
1.260ll00 01 9.ll97250-06 -6.888970-05 5.892070-06 5.508160-06
1.270000 01 1.260470-05 -6.005670-05 5.060670-06 4.601970-06
1.280ll00 01 1.535500-05 -5.235630-05 4.385220-06 4.166300-06
1.290000 01 1.747320-05 -4.561.320-05 3.766690-06 3.649570-06
1.300000 01 1.906460-05 -3.979060-05 3.277310-06 3.18165Q-06
1.310000 01 2.021940-05 -3.466660-05 2.636220-06 2.773710-06
1.320000 01 2.101240-05 -3.024090-05 2.461120-06 2.416060-06
1.330000 01 2.150750-05 -2.636340-05 2.137070-06 2.106040-06
1.340000 01 2.175830-05 -2.298310-05 1.656430-06 1.837750-06
1.350000 01 2.161020-05 -2.003610-05 1.616650-06 1.602120-06
1.360000 01 2.110100-05 -1.146710-05 1.412110-06 1.396100-06
1.310000 01 2.146260-05 -1.522740-05 1.234200-06 1.217620-06
1.380000 01 2.112160-05 -1.327490-:05 1.080670-06 1.061490-06
1.390000 01 2.070060-05 -1.151260-05 9.481030-01 9.253860-01
1.400000 01 2.021820-05 -1.008890-05 6.335110-01 8.061350-01
1.410000 01 1.968960-05 -6.795210-06 1.343460-01 7.032950-07
1.420000 01 1.912780-05 -7.667520-06 6.484330-07 6.131160-01
1.430000 01 1.654330-05 -6.664360-06 5.739010-07 5.345030-01
1.440000 01 1.194460-05 -5.827290-06 5.091550-07 4.659680-07 N
1.450000 01 1.133960-05 -5.080100-06 4.526290-07 4.062210-07 N
1.460000 01 1.673330-05 -4.428120-06 4.037510-07 3.541350-07
1.470000 01 1.613060-05 -3.860860-06 3.609190-07 3.061210-01
1.460000 01 1.553520-05 -3.365610-06 3.234130-01 2.691410-01
1.490000 01 1.49Sll20-ll5 -2.934240-06 2.906760-07 2.346320-01
1.500000 01 1.437760-05 -2.558000-06 2.616960-07 2.045410-01
1.510000 01 1.361960-05 -2.230010-06 2.365900-07 1.763190-01
1.520000 01 1.321710-05 -1.944070-06 2.142930-07 1.554550-07
1.530000 01 1.215120-05 -1.694600-06 1.946040-07 1.355220-01
1.540000 01 1.224230-05 -1.417480-06 1.711600-07 1.181450-01
1.550000 01 10115100-05 -1.266040-06 1.611230-07 1.029960-07
1.560000 01 1.127730-05 -1.122880-06 1.479790-01 6.976910-08
1.510000 01 1.082130-05 -9.789030-01 1.357300-07 7.627610-08
1.580000 01 1.038270-05 -8.533660-07 1.247640-07 6.823980-08
1.590000 01 9.961420-06 -7.439620-07 1.149600-07 5.949000-06
1.600000 01 9.556980-06 -6.485700-07 1.061110-01 5.166200-06
1.610000 01 <;.169030-06 -5.65'.060-07 9.825010-06 4.521210-06
1.620000 01 8.797120-06 -4.929100-07 9.109130-06 3.941490-06
1.630000 01 6.440710-06 -4.297080-07 6.462490-06 3.436100-06
1.64ll000 01 8.099450-06 -3.74(,100-01 7.675400-06 2.995520-06
1.650000 01 1.712650-06 -3.265760-07 1.341580-08 2.611420-08
1.660000 01 1.459640-06 -2.647020-01 6.655010-08 2.216560-08
1.670000 01 7.160490-06 -2.461960-07 6.410460-06 1.964610-08
1.660000 01 6.674050-06 -2.163120-07 6.003360-06 1.730190-08
1.690000 01 6.600000-06 -1.666260-07 5.629760-06 1.506340-08
1.100000 01 6.337830-06 -1.644420-07 5.266160-06 1.314940-08
1.710000 01 6.087040-06 -1.433510-07 4.969460-08 1.146330-08
1.120000 01 5.847140-06 -1.249750-07 4.676990-08 9.993470-09

SGTOTL = 0.2421460 04 REACCR = 0.1309400 04 STRGFS = 0.1560630 00 STRGFP = 0.1565960 00 FOR NPS



***** SCATTERING TO o 1+) STAre AT 0.0 MEV ***** 1FAI: 0.0 OEGREEI NPS=l

ANGLE SGMTH POlTH ANGLE SGMTH POlTH ANGLE SGMTH POLTH

5.0 0.290880 05 0.0 6.0 0.146480 05 0.0 7.0 0.589410 04 0.0
8.0 0.156400 04 0.0 9.0 0.169070 03 0.0 10.0 0.205760 03 0.0

11.0 0.587690 03 0.0 12.0 0.780630 03 0.0 13.0 0.688490 03 0.0
14.0 0.438950 03 0.0 15.0 0.194510 03 0.0 16.0 0.495250 02 0.0
11.0 0.126220 02 0.0 18.0 0.397130 02 0.0 19.0 0.779740 02 0.0
20.0 0.947400 02 0.0 21.0 0.841100 02 0.0 22.0 0.578100 02 0.0
23•.0 0.315480 02 0.0 24.0 0.153640 02 0.0 25.0 0.108690 02 0.0
26.0 0.137450 02 0.0 27.0 0.181200 02 0.0 28.0 0.199690 02 0.0
29.0 0.182910 02 0.0 30.0 0.143630 02 0.0 31.0 0.102060 02 0.0
32.0 0.730710 01 0.0 33.0 0.609770 01 0.0 34.0 0.612300 01 0.0
35.0 0.656440 01 0.0 36.0 0.674520 01 0.0 37.0 0.639060 01 0.0
38.0 0.560270 01 0.0 39.0 0.466940 01 0.0 40.0 0.386300 01 0.0
41.0 0.332440 01 0.0 42.0 0.304380 01 0.0 43.0 0.291230 01 0.0
44.0 0.280250 01 0.0 45.0 0.263300 01 0.0 46.0 0.238900 01 0.0
47.0 0.210200 01 0.0 48.0 0.181770 01 0.0 49.0 0.157340 01 0.0
50.0 0.138660 01 0.0 51.0 0.125160 01 0.0

RUTHERFORO CROSS SECTION

5.0 0.338870 05 6.0 0.163510 05 7.0 0.883190 04
8.0 0.518110 04 9.0 0.323730 04 10.0 0.212600 04

11.0 0.145370 04 12.0 0.102760 04 13.0 0.747000 03
14.0 0.556130 03 15.0 0.422640 03 16.0 0.326990 03
17.0 0.257010 03 18.0 0.204850 03 19.0 0.165320 03

N20.0 0.134920 03 21.0 0.111230 03 22.0 0.925470 02 W23.0 0.776490 02 24.0 0.656510 02 25.0 0.559000 02
26.0 0.479080 02 27.0 0.413060 02 28.0 0.358140 02
29.0 0.312150 02 30.0 0.273380 02 31.0 0.240530 02
32.0 0.212520 02 33.0 0.188530 02 34.0 0.167890 02
35.0 0.150030 02 36.0 0.134530 02 37.0 0.121020 02
38.0 0.109190 02 39.0 0.988040 01 40.0 0.896500 01
41.0 0.815560 01 42.0 0.743770 01 43.0 0.679920 01
44.0 0.622950 01 45.0 0.572000 01 46.0 0.526310 01
47.0 O~485240 01 48.0 0.448230 01 49.0 0.414810 01
50.0 0.384560 01 51.0 0.357120 01



PLOT OF XSEC. LOWEST ANO HIGHEST '" ARE FOR 10E 0 ANO 10E 5
A= 28 P= 4 ZZ= 28 ELA8=104.00 2$=0 11=1 IR=O K=l
VSX ETC 89.749 31.460 0.0 0.0 0.628 0.729 0.500 0.500 1.443 1.429 0.0 0.0 1.300
WC= 1.000 1.000 1.000 0.0 0.0 0.0 VCOUPL=-0.329-0.108'0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0

5.00 OEG
6.00 OEG
7.00 OEG
8.00 OEG
9.00 OEG

10.00 OEG
H.OO OEG
12.00 OEG
13.00 OEG
14.00 OEG
15.00 OEG
16.00 OEG
17.00 OEG
18.000EG
19.00 OEG
20.00 OEG
21.00 OEG
22.00 OEG
23.00 OEG
24.00 OEG
25.00 OEG
26.00 OEG
27.00 OEG
28.00 OEG
29.00 OEG
30.00 OEG
31.00 OEG
32.00 OEG
33.00 OEG
34.00 OEG
35.00 OEG
36.00 OEG
37.00 OEG
38.00 OEG
39.00 OEG
40.00 OEG
Itl.OO OEG
42.00 OEG
43.00 OEG
44.00 OEG
45.00 OEG
46.00 OEG
H.DD OEG
48.00 OEG
49.00 OEG
50.00 OEG
51.00 OEG
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***** SCATTERING TO 2 (+1 STATE AT 1.780 MEV ***** (FAI= 0.0 OEGREEI NPS=l

ANGLE SGMTH POlTH ANGLE SGMTH POLTH ANGLE SGMTH POlTH

5.0 0.589230 02 0.0 6.0 0.856900 02 0.0 7.0 0.115640 03 0.0
8.0 0.124500 03 0.0 9.0 0.104270 03 0.0 10.0 0.668770 02 0.0

11.0 0.309510 02 0.0 12.0 0.901670 01 0.0 13.0 0.403320 01 0.0
14.0 0.117250 02' 0.0 15.0 0.239130 02 0.0 16.0 0.321900 02 0.0
17.0 0.319560 02 0.0 18.0 0.243900 02 0.0 19.0 0.144790 02 0.0
20.0 0.703640 01 0.0 21.0 0.417290 01 0.0 22.0 0.531440 01 0.0
23.0 0.842730 01 0.0 24.0 0.112060 02 0.0 25.0 0.120320 02 0.0
26.0 0.106240 02 0.0 27.0 0.795530 01 0.0 28.0 0.540960 01 0.0
29.0 0.388450 01 0.0 30.0 0.352030 01 0.0 31.0 0.395380 01 0.0
32.0 0.464590 01 0.0 33.0 0.509440 01 0.0 34.0 0.501010 01 0.0
35.0 0.443350 01 0.0 36.0 0.366050 01 0.0 37.0 0.300470 01 0.0
38.0 0.261740 01 0.0 39.0 0.248610 01 0.0 40.0 0.252170 01 0.0
41.0 0.261190 01 0.0 42.0 0.264470 01 0.0 43.0 0.255050 01 0.0
44.0 0.234180 01 0.0 45.0 0.209340 01 0.0 46.0 0.187660 01 0.0
47.0 0.171840 01 0.0 48.0 0.161400 01 0.0 49.0 0.155100 01 0.0
50.0 0.151190 01 0.0 51.0 0.146970 01 0.0

N
(,11



PLOT OF XSEe. lOWEST AND HIGHEST * ARE FOR 10E 0 ANO 10E 3
A= 28 p" 4 11= 28 ElA8=104.00 2S=0 11=2 IR=2 K=l
VSX He 89.749 31.460 0.0 0.0 0.628 0.729 0..500 0.500 1.443 1.429 0.0 0.0 1.300
WC* 1.000 1.000 1.000 0.0 0.0 0.0 veOUPL=-0.329-0.108 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

* * * *
5.00 DEG T E
6.00 DEG T E
7.00 DEG T E
8.00 OEG T E
9.00 DEG TE

10.00 OEG E
11.00 DEG T E
12.00 DEG T E
13.00 DEG T E
14.00 oeG er
15.00 OEG E
16.00 OEG T E
11.00 OEG T F
18.00 OEG T E
19.00 oeG T E
20.00 OEG T E
21.00 oec T E
22.00 oeG T E
23.00 OEG T E
24.00 OEG T E
25.00 DEG T E
26.00 oeG T E
27.00 DEG T E
28.00 OEG T E
29.00 oeG T E
30.00 OEG T E
31.00 DEG T E N
32.00 DEG T E m
33.00 DEG T E
34.00 OEG T E
35.00 DEG T E
36.00 DEG T E
37.00 DEG T E
38.00 OEG T E
39.00 DEG T E
40.00 DEG TE
41.00 OEG TE
42.00 OEG TE
43.00 DEG T E
44.00 OEG T E
45.00 DEG T E
46.00 OEG T E
41.00 DEG T E
48.00 DEG T E
49.00 DEG T E
50.00 DEG TE
51.00 DEG TE

* * * *



***** SCATTERING Ta 4 (+1 STATE AT 4.610 MEV ***** (FAI= 0.0 OEGREEI NPS=l

ANGLE SGMTH POL1H ANGLE SGMTH POLTH ANGLE SGMTH POLTH

5.0 0.140410 01 0.0 6.0 0.179980 01 0.0 7.0 0.251260 01 0.0
8.0 0.330580 01 0.0 9.0 0.395850 01 0.0 10.0 0.434470 01 0.0

1100 0.445310 01 0.0 12.0 0.435070 01 0.0 13.0 0.412230 01 0.0
14.0 0.382200 01 0.0 15.0 0.346140 01 0.0 16.0 0.•303010 01 0.0
17.0 0.252970 01 0.0 18.0 0.199740 01 0.0 19.0 0.150390 01 0.0
20.0 0.112830 01 0.0 21.0 0.924190 00 0.0 22.0 0.895350 00 0.0
23.0 0.992700 00 0.0 24.0 0.113440 01 0.0 25.0 0.123840 01 0.0
26.0 0.125140 01 0.0 27.0 0.116490 01 0.0 28.0 0.101010 01 0.0
29.0 0.840020 00 0.0 30.0 0.704980 00 0.0 31.0 0.634080 00 0.0
32.0 0.627840 00 0.0 33.0 0.663390 00 0.0 34.0 0.107660 00 0.0
35.0 0.731860 00 0.0 36.0 0.721280 00 0.0 37.0 0.617180 00 0.0
38.0 0.615420 00 0.0 39.0 0.552400 00 0.0 40.0 0.503280 00 0.0
41.0 0.474280 00 0.0 42.0 0.462910 00 0.0 43.0 0.460970 00 0.0
44.0 0.459020 00 0.0 45.0 0.450230 00 0.0 46.0 0.432310 00 0.0
47.0 0.407300 00 0.0 48.0 0.379690 00 0.0 49.0 0.354150 00 0.0
50.0 0.333650 00 0.0 51.0 0.318710 00 0.0

N
"'-2



PLOT CF XSEC. LOWEST ANO HIGHEST * ARE FOR 10E-1 ANO 10E i :
A= 28 P= 4 ZZ= 28 ElA8=104.00 2S=0 11=3 IR=4 K=l
VSX ETC 89.749 31.460 0.0 0.0 0.628 0.729 0.500 0.500 1.443 1.429 0.0 0.0 1.300
WC= 1.000 1.000 1.000 0.0 0.0 0.0 VCOUPl=-0.329-0.108 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

* * *
5.00 OEG E T
6.00 OEG E T
7.00 OEG E T
8.00 DEG E T
9.00 OEG E T

10.00 OEG E T
11.00 OEG E T
12.00 OEG T E
13.00 OEG T E
14.00 OEG TE
15.00 OEG E T
16.00 OEG E T
17.00 OEG E T
18.00 OEG E T
19.00 OEG TE
20.00 OEG T E
21.00 OeG T E
22.00 OEG T E
23.00 OEG T E
24.00 OEG E T
25.00 OEG E T
26.00 OEG E T
27.00 OEG E T
28.00 OEG E T
29.00 OEG T E
30.00 OEC T E
31.00 OEG T E N32.00 OEG E T

0033.00 OEG E T
34.00 OEG E T
35.00 OEG E T
36.00 OEG E T
37.00 OEG TE
38.00 OEG T E
39.00 OEG T E
40.00 OEG T E
41.00 OEG T E
42.00 OfG T E
43.00 OEG E T
44.00 OEG E T
45.00 OEG' E T
46.00 OeG E T
47.00 OEG E
48.00 OEG E
49.00 OEG E
50.00 DEG E T
51.00 DEG E T

* * *



N
lO

KA

CARD
CARO

CARD
CARD
CARD
CARD

42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
59
59
59
60
61
62
63
64
65
66
67
68

1-5
6
7

73
74

CARD 7.1
76

8
9

79
10
10
10
10
82
82
83
84
85

CARD10.1
86
87

CARDI0.1
88
89
89
89

CARD 11

ecceec IF KTRLI13J=1 COULOMB ExeITATION IS ADDED.
eeeece IF KTRL1171=1 ELASTIe XSEC IS DIVIDED BY RUTHERFORD xSEe.
eeecee IF KTRLl191=1 SPIN-SPIN INTERACTI.ON IS eONSIDERED.
eeeeee IF KTRLl271=1 IT IS ASSUMED THAT C-MARICES WERE ALREADY COMPUTED.
cecccc KEXCOMI21=NXMAX=NxePLE 1F NON-ZERO IceCTRL,SN-1811
eececc KEXCOMI41=INCREMENT OF NXMAX. (eeCTRLl.
cceccc KEXCOMI5,6,71=JMIN,JMAX,KPARITY USED WHEN KTRLI91 IS NON-ZERO.
cececc KEXCOMI121=SPIN OF TWO-PHONON CORE STATE IINTYPE=51.
ecccec KEXCOMI131=NUMBER OF THREE-PHONON STATES IINTYPE=31.
eeccce KEXCOMI141=lLMAX IN NLJJJK.
eeeccc K~XCOM(21-271 GIVE NUMBER OF STATES IN THE GROUND BAND,AND
cceccc K=0+,O-,2+,I-,2-,3- BANDS.
eecccc KEXCOMI281=KIREPT IBMATRX,AMATRXI
ccccce KEXCOMI411=KBOUND IC.F.COUPLEl
eeeccc KEXCOMI421=NBOUND le.F.eOUPlEl
ecccec KEXCOMI431=MXROWI (C.F.COUPLEJ
eecccc KEXCOM(45,461=JJ,K IN NLJJJK.

PI=3.141592653589793
TTR=11.0DO,0.ODOl
TT1=10.ODO;I.000J
ZERO=IO.ODO,O.ODOl

701 FORMAT 11415)
702 FORMATI10F7.21
703 FORMATI3(2I5,F10.311
704 FORMATII5,4F7.2J
105 FORMATII0F7.3,I21

4000 FORMAT I1H11
4100 FORMAT( IHOI

00 10 N=l,500 KA
10 FACLOG(NI=DLGAMA(DFLOAT(NII KA

100 REA015,7011 IKTRLINI,N=1,281,IKEXCOMINI,N=I,141,IKTLOUTINI,N=l,281CARD
READI5,702J IEXTCOMINI,N=l,lOI CARD
READI5,7011 I1ePLE,INTYPE,INTMAX,lSTRTW,NANGLR,IIXCAL,IIXPLT, CARD

1 IIPCAL,IIPPLT,KANGRD
1FIINTYPE-61 103,102,103

102 READ15,7011 IKEXCOMINI,N=21,271
103 IIRMAX=IICPLE* 1l-KTRLl711 +II XCAL*KTRLI 71

READ(5,703J II1READINJ,KPRITRINI,QVALUEINI,N=I,IIRMAXI
105 READ15,7021 ELAB,PMAS,TMAS,eHARGE,XMES1,XMES2,AMUPMU

IFIKANGRDI 112,111,112
111 READI5,702J IANGLERINI,N=l,NANGLRI

GO TO 115
112 READ15,7021 ANGMIN,ANGDEL

ANG=ANGMIN
00 113 N=I,NANGLR

ANGLERIN)=ANG
113 ANG=ANG+ANGDEL
115 IFI IIXPLT I 114,114,116
116 00 117 Il=I,IIXPLT
117 READI5,702J ISGMEXPIN,Ill,N=1,NANGLRI
114 IflIIPPLTJ 128,128,121
121 00 119 I1=1,IIPPLT
119 READ15,7021 IPOLEXPIN,I1J,N=1,NANGLRI
128 IFIKTRL(8JJ 132,131,132
131 NFAI=1

FAll 11=0.000
GO TO 137

132 READ15,7041 NFAI,IFAIINI,N=1,NFA1l

KA
KA
KA

7
8
9

10
11
12
13
14
15
16

KA 17
KA 18

*****
19
20
21
22

********
24

KA 25
KA 26

27
28
29
29
30

COUPlE.
31
31
32
33

KA33
KA33
KA33

34
35
36
37
38
39
40
41

C

C PROGRAM ON LIBRARV LOAD.ZVK, NAME ZVKJP2
C C 0 U P L E 0 C H A N N E L S C ODE J U P I TOR
C BY TARO TAMURA, ORNL REPORT 4152 AUGUST 1967
C KARLSRUHE SEARCH VERSION OCTOBER 1970
C KARLSRUHE MODIFICATIONS ARE ON CARDS LABELEO KA
C KARLSRUHE LIBRARV FUNCTIONS: DLGAMA, CDLGAM, VAOIA, V001A, W3JS
C COMMON MOOIFICATIONS DUE TO DIFFERENT LENGTH OF INTEGERS ANO REALS
C RANGE OF REALS: EXPONENT< 75 FOR THE IBM 360 AND < 1024 FOR THE COC 1604
CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES ***

IMPLICIT f<EAL*8 IA-H,O-Zl KA 1
COMPLEX*16 TTR,TTI,ZERO KA 2
CCMMON FACLOGI5001,RAC,IA,IB,IC,IO,IE,IF,L9191,LMAX,U9 KA 3
COMMON KTRLI30I,KEXCOMI50l,EXTCOMI501,KTLOUTI301 4
COMMON FI711,GI71I,FOI701,GDI701,ETA,SIGMAZ,RHOMX,RD KA 5
COMMON ANGLER(1001,ARI701,AII701,BRI701,BII701,CEI101,DR(101, 6
DRI101 IS A DUMMY FIELD

1 ECM(10l,
2 IIMULTII01,IIREAOI101,KPRITRII01,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEII01,SGMAZZI10I,THETAII00I,VCOUPLI201,
4 WNI101,WNINIII01,WCII01

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,OFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW,RZROSP,
4 RMAX.RBAR. SGMAR. TMAS. vsx , VSF.vso , WSX .WSF.XMAX, XBAR.
5 XMESl,XMES2,WNUNIT,TTR,TTI,ZERO

DATA N1l/2H / ,Nl212H/21,N 13/3HI +J / ,NI4/3HI-1I ,N15/3HAMU/,
INI6/3HPMU/

ccceec ****** COMMON FIELDS USED IN eOMMON BV SEVERAL ROUTINES
eOMMON EXTRA41121901
COMMON AMSI3,3,31,BMTR(10,10,31.BMTIII0,10,31,NENSBPI31,

1 NENSBTI31,SGMEXPI100,61,POLEXPII00,21,FAII4l,NFAI,
2 NPOLST

CCCCCC ****** DIMENSION FIELDS USED ONLY IN THIS ROUTINE
DIMENSION MENSBTI20,31,OCCUPAI20,31,EULER(3,31
EQUIVALENCE IEXTRA4( 1',MENSBT(I",IEXTRA41 61',OCCUPAl1",

1 IEXTRA4( 1211,eULER11JI
DIMENSION IIOTI61,IIBBI6I,KPBBI61
INTEGER AMPMWR
EQUIVALENeE IAR(ll,ISBB 1,IAR(21,IIBBIUI,(ARIBl,KPBBIlll,

1 IAR(141,IIOTllll
eeeeec IF KTRLlll=O TARGET IS OF EVEN A, IF=1 TARGET IS OF 000 A.
ceeecc IF KTRLI21.GT.0 RANGE OF REALS IS LIMITED TO EX~IKTRLI211 IN
ececec IF KTRLI31=0 ONLY DIFFERENTIAL. CROSS SECTIONS ARE COMPUTED.
eeccce IF KTRU31=1 REACTION AND TOTAL CROSS SE.CTIONS ARE COMPUTED.
cccece IF KTRLI31=2 DIFFERENTIAL CROSS SECTIONS ARE NOT COMPUTED.
eccccc IF KTRLI41=1 DIAGONAL ELEMENTS OF AlPHA*ALPHA TERM ARE ADDED.
eeeccc IF KTRLI51=1 PARAMETER SEAReH IS PERFORMED WITH ADDITIONAL DATA
CCCCCC IF KTRLI6l=1 DIRECT COULOMB EXCITATION IS ADDED IF KTRLllll=1
cecece IF KTRLI61=2 DIRECT AND MULTIPLE COULOMB EXCITATION IS ADDED
ecceee IF KTRLI71=1 ADIABATIe APPROXIMATION IS MADE.
eeeecc IF KTRLIS)=1 80TH PROJECTILE AND TARGET ARE INITIALLY POLARIZED.
eeceec IF KTRLI81=2 ONLY THE PROJEeTILE IS INITIALLY POLARIZED.
eeeccc IF KTRLI81=3 ONLY THE TARGET IS INITIALLY POLARIZED.
eeeecc IF KTRLI91=1 RANGES OF JJJ AND KARE RESTRICTED BY KEXCOM(5,6,71.
eceecc IF KTRLI91=2 RANGES OF JJJ AND KARE RESTRICTED BY KEXCOMI5,61.
eeecee IF KTRL(111=1 EXPANSION OF V IN LEGENDRE POLINOMIAL IS MADE.
ccecec IF KTRLI121=1 COMPLEX COUPLING IS TAKEN.





KA

CARD
CARD
CARD

CARD
CARD
CARD

132
132
133
133
133
133
134
134
134
135
135
136
136
137
13B
139
139
139
139
140
140
141
141
143
144
145
145
146
147
147 W
148 ......
148
148

KA 149
150
151
152
153
154
155
156
157
15B
159
160

17
18
19

164
165

CARD19.1
167
168
169
170
171
172

KA 173

JPM=Jl+Ml
JPN=Jl+Nl

JMM=J I-Ml+ 1
JMN=J I-N 1+1
MMN=MI-Nl+ 1

NTMIN=MAXO( 1,MMNI
NTMAX= MINO IJPM,JMNI

BMTFC=O.ODO
IFINTMIN-NTMAX)230,230,247

230 NCOPOW=Jl+Jl+MMN
NSIPOW=MMN+l

DCOMF(=DEXPI 0.5DO*IFACLOGIJPMI+FACLOGIJPNI+FACLOGIJMM)+FACLOGIJMN
1111

SUM=O.ODO
DO 245 NT=NTMIN,NTMAX
NTTRUE=NT-l

NTTW=NT+NT
Kl=JPM-NTTRUE
K2=JMN-NTTRUE

K3=NT
K4=NT-MMN+ 1

NCPW=NCOPOW-NTTW
NSPW=NTTW-NSIPOW

IFICOBETAI 234,232,234
232 IFINCPW)233,233,234
233 !:OFC= 1.00

GO TO 235
234 COFC=COBETA**NCPW
235 IFISIBETAJ 238,236~238

236 IFINSPWI 237,237,238
237 SIFC=l.DO

GO TO 239
238 SIFC=SIBETA**NSPW
239 TERM=I-1.DOI**MODINTTRUE,21*COFC*SIFCI

1 DEXPI FACLOGIKll+FACLOGIKZI+FACLOGIK31+FACLOGIK41)
245 SUM=SUM+TERM

BMTFC=DCOMFC*SUM*OCCUPAINE2R,NPSI
247 BMTRINE2R,NID,NPSI=BMTFC*COS13A

BMTIINE2R,NID,NPSI=BMTFC*SIN13A
255 CONTINUE
260 CONTINUE

DO 262 Nl=l,NlMAX
OCCUPAINl,NPSI=OCCUPAINl,NPSI**2

262 MENSBT I N1, NP SI =MENSBTl NI, NPSl*2-1
290 CONTINUE
400 REA015,7021 VSX,WSX,WSF,VSO,IWCINl,N=1,61

RE AD 15,7021 DFN, DFNW, DFNS,DFNSP,RZERO, RZEROW, RZEROS, RZROSP, RZEROC
READ15,7051 IVCOUPLINI,N=1,101,KREADl
IFIINTYPE-31 500,410,500

410 IFlKEXCOMl13Jl 420,500,420
4Z0 READIS,70ZJ IVCOUPLINI,N=11,20J
500 WRITE16,5021
502 FORMATlIHl,/111111l11l

WRITEI6,503J
503 FORMATI31X, 10H**********,6X,27HCOUPLED CHANNEL CALCULATION,6X,

1l0H**********1
WRITE16,5051

505 FORMATIIHO,40X,39HION PROGRAM JUPITOR, KARLSRUHE VERSIONII

KA91
92
93
94
95
96
96
96
97
98
98
99
99
99

100
101
102
102
102
102
103
104
105
105
105
106
107
108
109

CARD 12
111
112

CARD 13
114
115
116
117
117

14
15
16

121
122
123
124
124
125
126
127
128
128
129
130
130
130
131
132
132

00 135 N=l,NFAI
FAIINI=FAIINJ*PI/18.01
00 138 N=l,NANGLR
THETAINl=ANGLERINl*PI/18.01
NPOLST=l
MULSPN=ISTRTW+l

FMLSPN=MULSPN
SQRTSP=1.000/0SQRTIFMLSPNl
MULTIZ=lIREAOlll+1IREAOll1+1-KTRLll1
FSQ=1.0DO/DFLOATIMULTIZI
FSQINV=DSQRTIFSQl
DO 155 Nl=1,3

DO 155 Ml=1,3
DO 145 M2=1,3

AMSIMl,M2,Nl1=0.ODO
AMSIMl,Ml,Nll=SQRTSP
DO 160 Nl= 1,3

DO 160 Ml=l,MULTlZ
DO 157 M2=1,MULTIZ

8MT I IM1,M2,N 11=O.ODO
BMTRIMl,M2,Nll=0.ODO
BMTR IMl,Ml,Nll=FSQINV
DO IBO N=1,3

NENSBPI NI=MULSPN
NENSBTI NI=MUL TlZ

00 180 NE2R=1,MULTIZ
MENSBTINE2R,N)=2*I-IIREADll1+NE2Rl-l
OCCUPAINE2R,NI=FSQ
IFlKTRLI811 190,400,190
REA015,7011 NPOLST,INENSBPINll,NENSBTINl1,Nl=1,31
IFIKTRLI81-31 195,210,195
DO 197 N3=1,NPOLST
REA015,7021 IIAMSINl,N2,N31,N2=1,MULSPNI,Nl=1,MULSPNI
CONTINUE
IFIKTRLI81-21 215,400,215
00 290 NPS=l,NPOLST
NIMAX=NENSBT INPSI

N2MAX=MULTlZ
READI5,701J IMENSBTINl,NPSl,Nl=l,NlMAXI
READ15,7021 10CCUPAINl,NPSI,Nl=1,NlMAXl
REA015,702j IEULERINl,NPSl,Nl=1,3)
00 225 Nl=l,NlMAX
OCCUPAINl,NPSl=OSQRTIOCCUPAINl,NPSll
Jl=IIREADlll
00 260 NE2R=1,NIMAX

Ml=MENSBTINE2R,NPSl
EULl=EULERll,NPSI*PI/36.Dl
EUL2=EULERI2,NPSl*PI/36.Dl
EUL3=EULERt3,NPSl*PI/36.Dl
COBETA=OCOSIEUL21

~IBETA=DSINIEUL21

DO 255 NI0=1,MULTIZ
Nl=-IIREAOlll+NlD

FNl=N1
FM l=M 1

ARG13A=EULl*IFMl-0.5DOI+EUL3*IFNl-0.5DOI
COS13A=DCOSI ARG13Al

SIN13A=DSINI -ARG13Al

225

195

180

190

145
155

135
137
138

197
210
215

157
160



WRITE16,5101 ELAB,CHARGE,TMAS,PMAS
510 FORMATIIII121X,5HELAB=F8.3,10H, CHARGE=F6.1,8H, TMAS=F8.3,8H, P

IMAS=F6.31
WRITEI6,513) VSX,WSX,WSF,VSO,DFN,DFNW,DFNS,DFNSP,

1 RZERO,RZEROW,RZEROS,RZROSP,RZEROC,IWCINI,N=1,61
513 FORMATIIII 21X,15HVSX,WSX,WSF,VSO,18X,lH=,4F8.3/21X,19HOFN,OFNW,DF

INS,OFNSP,14X,lH=4F8.3/21X,34HRZERO,RZEROW,RZEROS,RZROSP,RZEROC=5F8
2.3/21X,2HWC,31X,lH=6F8.31

tSOE=MOOIISTRTW,21
IFIISOEI 516,514,516

514 ISTROT=ISTRTW/2
ISBB=N11

GO TO 517
516 ISTROT=ISTRTW

ISBB=N12
517 WRITEI6,518) ISTROT,ISBB
518 FORMATI1HO,20X,16HPROJECTILE SPIN=Il,A2)

WRITE16,5201 IIRMAX,INTVPE,INTMAX,IVCOUPLIN),N=1,101
520 FORMAT (/ 21X, 7HI IRMAX= 11, 8H, INTYPE= 11, 8H, I NTMAX= 11, 6H, BETA=10 F6. 3)

IFIINTYPE-31 530,523,530
523 IFIKEXCOM(13)1 524,530,524
524 WRITEI6,527) IVCOUPLIN),N=11,201
527 FORMATI48X,5HBETA=10F6.31
530 00 538 Il=l,IIRMAX

IFIKTRLlll) 533,532,533
532 IIOTII1)=IIREAOIIll

IIa81 I ll=Nll
GO TO 534

533 IIOT(Il)=IIREADlIll*2-1
IIB81 Ill=N12

534 IFIKPRITRlIll-1) 536,535,536
535 KPB8IIll=N13

GO TO 538
536 KPB8IIl)=N14
538 CONTINUE

WRITE16,5401 IIIOTII),IIBBIII,KPBBIII,QVALUEIIl,I=l,IIRMAXI
540 FORMATIIHO,20X,14HTARGET STATES,3II3,A2,A3,4H AT F6.3,5H MEV,l)

IFIINTYPE-6) 555,550,555
550 WRITE16,5611 IKEXCOMINI,N=21,27)
555 WRITE16,41001

WRITE16,5621 IKTRLINI,N=1,28)
WRITE16,5631 (KEXCOMINI,N=1,141

WRITE16,5641 IKTLOUTIN),N=1,281
WRITE16,5651 IEXTCOMINI,N=1,10)
AMPMWR=N15

IFIAMUPMUI 557,558,557
557 AMPMWR=N16
558 WRITE(6,5661 XMESl,XMES2,AMPMWR
561 FORMATI/21X,31HNO. OF STATES IN VARIOUS BANDS=7I5)
562 FORMATI/117H KTRL ,2814)
563 FORMATI7H KEXCOM,28I41
564 FORMATI7H KTLOUT,28I41
565 FGRMATl7H ExTCOM,lOFI0.21
566 FORMATl7H XMESl=F7.5,3X,7H XMES2=F7.5,3X,6H UNIT=A31

IFIKTRL(8» 605,601,605
601 IFIKTLOUTIll1 605,690,605
605 WRITE16,6101
610 FORMATIIHl,20X,5H*****,5X,21H INITIAL POLARIZATION,5X,5H*****1

174
175
176
177
178
179
180
181

KA182
182
183
183
183
184
184
185
186
187
188

KA190
191
192
193
194
194
195
195
195
196
196
197
198
198
199
200
201

KA202
203
204
205
205
Z06
206
207
207
208
Z09
210
211
212
213
214
215
216
217
218
219
220

00 680 NPS=l,NPOLST
WRITEI6,620) NPS

620 FORMATIII120X,9H AMS FOR Il,22H-TH POLARIZATION STATEIII
NAMAX=NENSBPINPSI

NIMAX=NENSBTINPSI
00 640 Nl=l,NAMAX
WRITEI6,635) Nl,IAMSINl,N2,NPSI,N2=1,MULSPNI

635 FORMATII0X,5H NEl=Il,5X,3FlO.51
640 CONTINUE
645 WRITE16,6501 IEULER INl,NPSI,Nl=1,31
650 FORMAT(11112X,2HMN,3X,6HWEIGHT,10X,3HBMT,5X,3H***,2X,15H EULER ANG

lLES =3F7.2I11
00 670 Nl=l,NlMAX
00 663 N2=1,MULTIZ
BRIN2)=BMTRINl,N2,NPSI

663 BIIN21=BMTIINl,N2,NPSI
WRITE16,6651 Nl,MENSBTIN1,NPSI,OCCUPAINl,NPSI,IBRIN21,N2=1,MULTlZI

665 FORMATI5H NE2=I2,2X,I3,2H/2,F9.4,2X,10F9.41
WRITE16,6671 IBIIN2l,N2=1,MULTIZ1

667 FORMATIZ5X,10F9.41
670 CONTINUE
680 CONTINUE
690 WRITE16,40001

IFIKTRLl511 692,695,692
692 CALL ANPASS

GO TO 500
695 CALL CCCTRL

IFIKREADl*IKREADl-411 700,1000,1000
700 GO TO 1100,105,400),KREAOl

1000 STOP
END

221
222
223
224
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242

KA 242
KA 242
KA 242
KA 242

KA243
244
245
245 W

N



w
w

KA346
347
347

305
305
306
307
30B
309
310
311
312
313
313
313
314
315

KA 315
316
317
318
319
320
321
322
323
324
325
326
327
328
328
329
330
331
332
333
334
334
335
336
337
337
338
338
338
339

KA339
KA339

340
341
342
343
343
343
344
345

XCPLS =RIEROS*A1+10.00*DFNS
XCPLSP=RIROSP*Al+10.DO*OFNSP

XCPLE=OMAX1IXCPLR,XCPLW,XCPLS,XCPLSPI
NXMAX=XCPLE/OX
IFIKEXCOMI21J IB1,182,181

181 NXMAX=KEXCOMI21
182 NXCPLE=NXMAX

IFlKTRLl13JJ 183,185,183
183 NXMAX=NXMAX+KEXCOMI41
185 FNXMAX=NXMAX

XMAX=DX*FNXMAX
KEx14=KEXCOMI141

JJJMAX=II-KTRLI7JI*IKEX14+IISTRTW+2*IIREAOI11-KTRLI111121
1 +KTRLI71*(KEXI4+IISTRTW/2IJ

IFIKTRLI5J.NE.Ol GO TO 275
WRITE16,2631 IECMIIll,ll=l,IICPLEI
WRITE16,2651 IWNIIIJ,Il=l,IICPLEJ
WRITE16,2671 IWNINIlIll,Il=I,IICPLEI
WRITE16,2691 ICEllll,Il=l,lICPLEI
WRITEl6,271) I SGMAZIllll ,11=1, I ICPLE1
WRITEI 6, 2731 JJJMAX, KEXCOM 1141, NXCPLE, NXMAX, XMAX, XBAR

263 FORMAT(7H ECM 6E15.5J
265 FORMATl7H WN 6E15.5J
267 FORMATI7H WNINI6E15.5J
269 FORMATI7H ETA 6E15.51
271 FORMATI7H SIGMO 6El5.51
273 FORMATI27HOJJJMAX,KEX14,NXCPLE,NXMAX=4I5,11H XMAXjXBAR=2EI5.7J
275 LMAX =KEXCOMI14J

KEX14=KEXCOMI141
KBOUND=O
00 290 11= 1,1 I CPLE
IFIECMIIIJJ 282,290,290

282 KBOUNO=l
290 CONTINUE

NFGMX=4*KBOUND+l
X=XMAX+XMES2*DFLOATI2*KBOUNOI
DO 390 NFG=I,NFGMX
00 380 Il=l,IICPLE
ETA=CEII1I

SIGMAZ=SGMAZZI 11J
RI10MX=X*WNI I 11

RD=DX*WN I 111
IFIECMIIIIJ 343,341,341

341 CALL FLGLCH
IFIKTRLl1511 342,345,342

342 IFIKTRLI 151-4J" 1000,1000,345
343 CALL FLGLNG
345 IFIKBOUNDI 361,351,361
351 00 355 L=l,LMAX

FeILt! lI=FIL)
GeIL, I lI=GIL)
FDCI L, I 11 =FDIL1

355 GDCIL,lll=GOILJ
GO TO 380

361 CAU DOTEST 1346,LMAX,141
00 365 L=l,LMAX
GCRAIL,NFG,llJ=GILJ

GDCRAIL,NFG,IIJ=GDILJ
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PROGRAM ON LIB=LGAD.IYK,NAME=S036JB
COUPLED CHANNELS CGNTROL SUBROUTINE
SUBROUTINE CCCTRL

CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES
IMPLICIT REAL*8 IA-H,O-ll
COMPLEX*16 TTR,TTI,IERO,CDLGAM
COMMON FACLOGI5001,RAC,IA,IB,IC,10,IE,IF,L9191,LMAX,U9
COMMON KTRU30), KE XCOMI 50 I, EXTCOM 1501, KTLOUTl 30 I

-COMMON FI711,GI711,FDI701,GDI701,ETA,SIGMAI,RHOMX,RO
COMMON ANGLERI1001,ARI701,AII701,BRI701,BI1701,CEII01,DRI101,

1 ECMI 101,
2 IIMULTI101,IIREADI101,KPRITRI101,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEI101,SGMAZlII01,THETAI1001,VCOUPLI201,
4 WNI101,WNINIII01,WCII01

COMMON 1STRTW, IICPLE, INTYPE, INTMAX,r I XCAL, I I XPL T, II PCAL,
1 1I PPLT,.JJJMAX, MXROW,NXMAX ,NXCPLE,NANGLR, NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RIEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMES2,WNUNIT,TTR,TTI,ZERO

CCCCCC ***** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMPLEX* 16 EXSGR I
COMMON EXSGRI~70,61,FCI70,61,FDCI70,61,GCI70,61,GDCI70,61

DIMENSION FCRAI14,5,6),FDCRAI14,5,6),GCRAI14,5,6),GDCRAI14,5,61
EQUIVALENCE IFCll1,FCRA(111,IFDCll),FDCRAll»,IGClll,GCRAllll,

1 IGDCfll,GDCRAll1)
DX=XMES2
0.0 130- l1=l,IIXCAL

130 1IMULTI 111 =2*1 IREADI I 11 +!-KTRLI 11
RMAS=PMAS*TMAS/IPMAS+TMAS)

ECMll )=ELAB*RMAS/PMAS
ETUNIT=0.1574540000*11.0DO-AMUPMUl+0.1580508600*AMUPMU
wNUNIT=O .2187066000*1 1. ODO-AMUPMUI +0.21953 76000*AMUPMU
CFUNrT= 1.0001 IRMAS*WNUN I T*WNUN 1T)
Da 150 Il=l,IICPLE
ECMI I1I=ECMI lI-QVALUEI 1.11

El=OABSI-ECMlIl)1
CE IIIJ=ETUNIT*CHARGE*OSQRTI RMAS/E11
WN 111l=WNUNIT*OSQRTl RMAS*ElI
WNINIlIll=WNUNIT*OSQ~TI RMAS*IECMlIll+VSXII
ETA=CElllI
PI=3.141592653589793*2.00
SIGMAO=-TTl*CDLGAMIDCMPLX 11.DO,ETAII
SGMAIZI I 11=OMOOI SIGMAO, PIl

150 CONHNUE
NOFMES= 1

TX=2.0DO*XMES2
Da 165 N=1,10
TX=0.500*TX
IFITX-1.0-5 -XMES11 167,167,165

165 NOFMES=NDFMES+l
167 XMES1=TX

A1=DCBRTITMASI
XBAR=RIERO*Al

XCPLR =XBAR+I0.00*DFN
XCPL~=RIEROW*Al+10.DO*OFNW



FCRAIL,NFG,Ill~FILI

FOCRAIL,NFG,Ill=FOILI
365 CONTINUE
380 CONTINUE

X=X-XMES2
390 CONTINUE

00 510 Il=l,IICPLE
ETA~CEIIlI

00 509 L=l,LMAX
SG~-TTI*COLGAMloCMPLXloFLOATlLI,ETAll

509 EXSGRIlL,Il1=CoEXPITTI*SGI
510 CONTINUE

4060 FORMAT1l412H l,E14.7,lH"E14.7,lH1111
IFIKTLOUT(6)14110,4190,4110

4110 004120 Il=l,IICPLE
WRITEl6,41151 11

4115 FORMATl15HOEXSGRI FOR 11=11)
WRITE16,4060) lEXSGRIll,11I,l=1,lMAXI

4120 CONTINUE
4190 CONTINUE

IFlKTRll271J 560,58C,560
560 REWINo 9

REWINo 8
GOIO 900

580 CAll POTENT
REWINo 9

JMIN=1
JMAX=JJJMAX
IFIKTRl(9)1 601,605,601

601 JMIN=KEXCOMl51
JMAX=KEXCOMI6.1

605 00 800 JJ~JMIN,JMAX

KEXCOMI451=JJ
00 790 K=1,2

IFIKTRlI91-1) 608,606,608
606 IFIK-KEXCOM1711 790,608,790
608 KEXCOMI461=K

CALl NlJJJK
IFIMXROWI 790,790,720

720 REWINo 8
CAll COUPlE
IFIKTlOUTI311· 725,790,725

725 JICHEK=MOoIJJROWll) ,21
J1CKoV=2-JICHEK

00 750 N=l,MXROW
llROWIN)=llROWIN)/2

750 JJROWINI=JJROWINI/J1CKoV
WRITEl6,7611 INNROWINl,N=l,MXROWI
WRITEl6,7621 IllROWINI,N=l,MXROW)
IFlJ1CHEKI 756,754,756

754 WRITEl6,7631 IJJROWlNI,N~l,MXROW)

GO TO 770
756 WRITEl6,7651 IJJROWINl,N~l,MXROWl

761 FORMATI3HON~,23I51

762 FORMATl3H L~,23151

763 FORMATl3H J=,23I51
765 FORMATl4H J= ,23lI3,2H/211
770 00 775 N~l,MXROW

llROWINl~llROWlNl*2

775 JJROWINI=JJROWINI*J1CKoV
790 CONTINUE
80u CONTINUE

IFlKTRll911 1000,900,1000
900 CAll XSEC

1000 RETURN
END
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C PRJGRAM ON LIB~LCAo.ZYK,NAME=S~3bJC

SU8ROUTINE NlJJJK
,eCCCCC ****** CGr1MON STATEMENTS THAT ARE cmlMON TO ALL THE ROUTINES

IMPLICIT REAl*8 IA-H,O-ZI
COMMON FACLOGI500I,RAC,IA,IB,IC,Io,IE,IF,L9(9),lMAX,U9
COMMON KTRll30l,KEXCOMl50l,EXTCOMl50l,KTlOUTl301
COMMON Fl711,Gl71I,FoC70),GOl70I,ETA,SIGMAZ,RHOMX,Ro
COMMON ANGLERl 100) ,AR1701, AIl70 I, BRI 701 ,BI I 701 ,CE I 10 I ,ORI 101,

1 ECMlI01,
2 IIMUlTl 101, IIREAol 101 ,KPRITRI101 ,JJROWl301 ,llROWI 301,
3 NNROWI301,QVALUEII01,SGMAZZl101,THETAI100I,VCOUPlI201,
4 .WN 1101, WNI NI1101 ,WCllOI

COMMON ISTRTW,IICPlE,INTYPE,INTMAX,IIXCAl,IIXPLT,IIPCAl,
1 IIPPlT,JJJMAX,MXROW,NXMAX,NXCPlE,NANGlR,NoFMES
KTRLIT=KTRllll*11-KTRl(7)1

JJ=KEXCOMI45.1
K=KEXCOMI461

KT1PIS=KTRlIT+ISTRTW
KTISCK=MOoIKTIPIS,2)
JJTRTW=2*JJ-2+KTISCK

NROW=O
00 600 Il~l,lICPlE

IFlKTRl1711 210,230,210
210 Kl~K+l

JlTWMI=JJTRTW+2
J1TWMX=2*JJJMAX+2-KTISCK

GO TO 250
230 Kl=K+KPRITRlll)

IITRTW=2*IIREAoIIII-KTRlI11
JITWMI=IABSI IITRTW-JJTRTWI+2

JITWMX~IITRTW+JJTRTW+2

250 KPCHEK=MOoIK1,21
00 6QO J1TW=J1TWMI,JITWMX,2

JITRTW=JITWMI+JITWMX-JITW-2
llTWMI=IABSI J1TRTW-ISTRTW1+2

L1TWMX=JITRTW+ISTRTW+2
00 500 LITW=llTWMI,LITWMX,2
LITRTW=llTWMI+lITWMX-lITW-2
l1TR~l1TRTW/2

llPRCK=MOoIL1TR,21
IFIL1PRCK-KPCHEKl 500,410,500

410 IFIL1TR-IKEXCOMI141-111 420,420,500
420 NROW~NROW+ 1

NNROW INROW I~I1
LlROWINROW1=llTRTW

JJRCWINROW1=J1TRTW
500 CONTINUE
600 CONTINUE

MXROW=NROW
IFINNROWI lJ~ 11 610,620,610

610 MXROW=O
620 RETURN

END
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270 NINC=NINC+1
IF(NINC-501 275,280,280

275 RHOMXG=RHOMXG+20.0DO*RD
GO TO 250

280 KTRLl15l=1
GO TO 900

310 ARG=SIGMAZ+RHOMXG-ETA*OLOGI2.0DO*RHOMXGI
SINE=DSINI ARGl

COS1=OCOSI ARGl
GTI1,MI=SL*COSI-TL*SINE

GDT=SC*COSI-TC*SINE
T1=SQ

GTI2,Ml=((ETA+1.COC/RHOMXGl*GTI1,Ml-GDTl/T1
IFlM-1l 320,320,330

320 M=M+1
RHCMXG=RHOMXG+RD
GO TO 250

CCCCCC ****** INWARD SOLUTION OF DI.FFERENTIAL EQUATION
330 RHOMXG=RHOMXG-RD

IFlDÄaSlRHOMXG-RHOMXI-1.D-4) 335,335,340
335 GI ll=GTI 1, 11

GI2l=GTl 2, 1)

GO TO 360
340 ROSQ=RO*RO

ROSQ56=0.8333333333333333*ROSQ
RDSQ12=O.100*ROSQ56

NMAX=IRHOMXG-RHOMXI/RO+O.100
DO 350 l=1,2
RHOTM=RHOMXG

Fl=L*1 L-1I
PSI1=GTI l,2l
PS12=GT< l, 11

R1=RHOTM+RO
R2=RHOTM
R3=RHOTM-RD

00 345 N=l,NMAX
DENOM=1.ODO-RDSQ12*IFL/IR3*R3l+ETATW/R3-1.ODOI
FAC1=11.00G-ROSQ12*IFl/IRl*R1}+ETATW/Rl-1.0DOlI/DENOM
FAC2=12.0DO+RDSQ56*IFL/lR2*R2l+ETATW/R2-1.0DOII/OENOM
PSI3=FAC2*PSI2-FAC1*PSI1

PSll=PSI2
PSI2=PSI3

R1=R2
R2=R3
R3=R3-RD

345 CONT INUE
GlL)=PSI3

350 CONTINUE
360 Tl=SQ

00 370 L=1,LMAX1
FL=L
FL1=FL+1.000

T2=DSQRTI ETASQ+FL1*FL1l
FACl=1.0DO/IFL*T21

FAC2=IFL+FL1l*ETA
FAC3=IFL+FL1l*FL*FL1

FAC4=FLl*Tl
GlL+2l=FAC1*IIFAC2+IFAC3/RHOMXll*GIL+ll-FAC4*GILll
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PROGRAM ON LIB=LOAD.ZYK,NAME=S036JD
COULCMB FUNCTIONS
SUBROUTINE FLGLCH

eccccc ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES
IMPLICIT REAL*8 lA-H,O-Zl
COMMON FACLOGI5001,RAC,IA,I8,IC,ID,IE,IF,L9(9),LMAX,U9
COMMON KTRLI30l,KEXCOMI50l,EXTCOMI50l,KTLOUTI30l
COMMON FI71l,GI711,FDI701,GDI70l,ETA,SIGMAZ,RHOMX,RD

eccccc ****** DIMENSION FIELD USED ONLY IN THIS ROUTINE
COMMON EXTRA3160701,FBARI200l,GTI75,2l,T1MEMOI100l,WRONSKI751

CCCCCC ****** CALCULATION OF G ******
ET ATW=ET A+ET A

ETASQ=ETMETA
LMAX1=LMAX+1
KTRLl15l=0

DO 200 L=1,LMAX
200 WRONSKlLl=O.ODO

EEPS1=1.D-6
EEPS2=1.D-6
EEPS3=2.D-5
COREC1=1.D-IO
SQ=DSQRTll.ODO+ETASQl
M=l

RHCMXG=RHOMX+2C.ODO*RD
N1NC=O

250 SLl=1.0DO
TLl=O.ODO
SC1=0.ODO
TC1=1.0DO-ETA/RHOMXG

SL=SLl
TL=TL1
SC=SC1
TC=TC1

IFlDABSl ETAl-EEPS11 263,263,255
255 DO 260 N=1,25

T1=N
T2=2.000*Tl-1.DO
T3=T1*ITl-1.0DO)

DENOM=2.0DO*RHOMXG*T1
C1=IETA*T2)/DENOM
C2=IETASQ-T3l/DENOM

SL2=C1*SL1-C2*TLl
TL2=Cl*Tll+C2*SL1

SC2=C1*SC1-C2*TC1-SL2/RHOMXG
TC2=C1*TC1+C2*SC1-TL2/RHOMXG

Sl=Sl+Sl2
Tl=TlHL2
SC=SC+SC2
TC=TCHC2

Sl1=Sl2
TLV:Tl2
scr-scz
TC1=TC2

260 CONTINUE
263 IF1M-1l 265,265,310
265 IFlDABSl SL*TC-SC*TL-1.0001-EEPS11310,270,270



H=T2
370 CONTlNUE

CCCCCC ****** CALCULATION OF F ******
IDEC=31

420 I=LMAX+IDEC
FBARIIl=1.D-25

FBAR 0+1) =0 .ODO
IMAX=I""l

FL=l
FLSQ=FL*FL
Tl=DSQRTI FLSQ+ETASQl

DO 500 I=l,I·MAX
L=IMAX+I-I
FL=L
FLl=FL+l.0DO

FLSQ=FL*FL
T2=DSQRTI FLSQ+ETASQl

FBARILl=IIFL+FLll*IETA+FL*FLl/RHOMXI*FBARIL+ll-FL*Tl*FBARIL+211
1 IIFLl*T21

FBARCl=FBARI LI
FBARC2=DABSI FBARCl1
IFIL-LMAXI 460,440,435

435 IFIFBARC2-1.DI5 I 460,445,445
440 IFIFBARC2-CORECl1 460,445,445
445 COREC2=COREC I/FBARCI

FBARILI=COREC2*FBARILI
FBARIL+ll=COREC2*FBARIL+l1

460 Tl=T2
500 CONT INUE

ALPHAI=IFBARll1*GI21-FBARI21*Gllll*SQ
IFIALPHAII 520,510,520

510 KTRLl15J=4
GO TO 900

520 ALPIiA=1.0DO/ALPHAI
DO 530 L=l,LMAXl

530 FBARILl=ALPHA*F8ARILl
IFIIDEC-311 535,540,535

535 IFIFBARIIJI 538,536,538
536 IFIDA8SIFll11-1.D-61 560,560,540
538 Tl=DABSIFll1/F8ARllI1-1.DO

IFIDABSITll-EEPS21 560,560,540
540 DO 545L=1,LMAXl
545 Fl LJ=FBARlll
550 IDEC= I DEC+9

IFIIDEC+lMAXl-2001 420,420,555
555 KTRLl151=5
560 Tl=O.DO

DO 570 L=l,LMAXl
IFIFBARILll 565,562,565

562 TIMEMOILI=FILl
GO TO 566

565 TIMEMOILl=DABSIFILl/FBARILJI-l.DO
566 Tl=DMAXlITl,DABSITIMEMOILlll
570 CONTINUE

IFlKTRLl1511 572,572,574
572 IFITI-EEPS2J 574,574,550
574 H=SQ

DO 590 L=l,LMAX
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539
540

Fl=L
FLl=FL +1. ODO

T2=DSQRTI FLl*FLl+ETASQI
TS=FLlTl
TEST=DABSI FILI*GI L+ll-F IL+l I*Gl L l-T SI
WRONSK I Ll=TEST

IFITEST-EEPS31 58C,580,577
577 KTRLl151=6
580 Tl=TZ
590 CONTlNUE

DO 600 L=I,LMAX
FL=L
FLSQ=FL*FL

FACl=ETA/FL+FL/RHOMX
FACZ=DSQRTI ETASQ+FLSQI/FL

FDILl=FACl*FILI-FACZ*FIL+l1
GDILI=FAC1*GILI-FACZ*GIL+IJ

600 CONTINUE
IFIKTRLI51.NE.Ol GO TO 1000
IFIKTRLI151-41 750,750,760

750 IFlKTLOUTl511 760,1000,760
760 WRITE16,7651 KTRLl151
765 FORMATIZIHOIN FLGLCH, KTRLI151=IZI

WRITE16,7701 ETA,SIGMAl,RHCMX,RHOMXG,RD,LMAX,NINC,NMAX,lDEC
770 FORMATlZ8H ETA,SlGMAZ,RHOMX,RHOMXG,RD=5EI4.6/21H lMAX,NINC,NMAX,ID

lEC=415J
L=O
Ll=LMAX-l
WRITE16,7811 L,Flll,Gll1,FDll1,GDlll,WRONSKlll,TlMEMOIII

781 FORMATl4HO L,16X,lHF,19X,lHG,18X,2HFD,18X,ZHGD,14X,6HWRONSK14X,6H
ITIMEMO/14,lP6D20.51
WRITEI6,78Z1 IL,FIL+ll,GIL+II,FDIL+IJ,GDIL+ll,WRONSKIL+ll,TlMEMOIL

l+11,L=l,Lll
78Z FCRMATI14,lP6DZO.51

WRITEI6,78Z1 LMAX,FILMAXll,GILMAX11
GO TO 1000

900 WRITEI6,9Z01 KTRLl151
9Z0 FORMATl18HOIN FLGL KTRLI151=lZI

1000 RETURN
END
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PROGRAM ON LIB=LOAD.ZYK,NAME=S036JF
FORM FACT CRS OF THE POTENTIALS
SUBROUTINE POTENT

eccccc ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES
IMPLICIT REAL*8 IA-H,O-ll
CCMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGI500J,RAC,IA,IB,IC,IO,IE,IF,L9191,LMAX,U9
COMMON KTRL(30),KEXCOMI501,EXTCOMI501,KTLOUTI301
COMMON FI711,G(71),FDI70),GDI701,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLER 1100 I, AlU 701 ,A I( 701 ,BRnO), BI (70), CE I 10 I, DRI 10),

1 ECMI10"
2 IIMULTI101,IIREADII01,KPRITRI101,JJROWI301,LLROWI30I,
3 NNROWI301,QVAlUElI01,SGMAZZlIOI,THETACIOOI,VCOUPLl201,
4 WNlI0l,WNINIlI01,WCllOl

COMMON ISTRTW.JICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,OFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RIEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMES2,WNUNIT,TTR,TTI,ZERO

eccccc ***** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMPLEX*16 EXSGRI
COMMON EXSGRII70,6),FCI70,61,FDCI70,61,GCI70,61,GDCI70,61
COMMON VCENTRIZOOI,VCENTIIZOO),VSPIN IZOOI,VCOULMIZOOI,

I VCPLIRIZOOI,VCPLIIIZOOI ,VCPLZRIZOO) ,VCPL2IIZOOI,
2 VCPDIRI200I,VCPDIII2001,VCPD2RI2001,VCPD2II200I,
3 VCPD3Rl200l,VCPD3Il2001

eecccc ****** DIMENSION FIELDS USED ONLY IN THIS ROUTINE
COMMON PFORM114J,PFORM2C41,PFORM3141.PFORM4141,PFORM5141,

1 VLAMD113,51,VLAMD213,51,VTERMl13,51,VTERM213,51
2 ,XMEMI3001,BETAC2141

DIMENSION VCPL3RI2001,VCPL3IC2001,VCPL4RI2001,VCPL4II2001
EQUIVALENCE IVCPDIR 111, VCPL3R 1111, I VCPD 11 111 ,VCPUIl 111,

1 I VCPD2R I11 ,VCPL4R 111 I , I VCPD2IC 11 ,VCPL41l 111
PI=3.14159265358S793
NTTLMS=NXCPLE+4*INDFMES-ll
VSPFC=2.0DO*VSO/DFNSP
XBFAC=DCBRTITMASJ

XBARW=RZEROW*XBFAC
XBARS=RZEROS*XBFAC

XBARC=RIEROC*XBFAC
XBARSP=RZROSP*XBFAC
VCLFC2=1.4398650DO*CHARGE

VCLFC1=VCLFC2*0.5DO/XBARC
VFAC1=-VSX*XBAR/DFN

WFACl=-WSX*XBARW/DFNW
WDFCl=-4.0DO*WSF*XBARS/DFNS
VFAC2=VFAC1*XBAR*O.5DO/DFN

WFAC2=WFAC1*XBARW*0.5DO/DFNW
WDFC2=WDFCl*XBARS*0.SDO/DFNS
DO 255 NX= 1, 1200

255 VCP01RINXI=0.DO
IFIKTRLl 1111 257,25E,257

257 MESIZE=31
LAMAX=5
FN=30.0DO

C
C
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C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JE
C SPHERICAL HANKEL FUNCTIONS

SUBROUTINE FLGLNG
CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES

IMPLICIT REAL*8 IA-H,O-ll
COMMON FACLOGI5001,RAC,IA,IB,IC,ID,IE,IF,L9191,LMAX,U9
CGMMON KTRLI301JKEXCOM1501,EXTCOMI50I,KTLOUTI301
COMMON FI 711 ,G I 711 ,FDI 701 ,GDI 701 ,ETA,SIGMAZ ,RHOMX, RD
LMX=LMAX+2
R=RHCMX

RI=1.0DO/R
EX=DEXPI -Rl

GIlI=EX*RI
GI21=EX*IRI+RI*RII

FL=1.0DO
DO So L=l,LMX
TWELP1=2.0DO*FL+1.DO
GIL+21=TWELP1*RI*GIL+II+GILI
GDILl=-GIL+11+RI*GILI
FDIll=O.ODO
F I LI=O.ODO

50 FL=FL+1.0DO
GDI1I=-GI21
IFlKTLOUTI511 4100,4190,4100

4100 WRITEI6,41101 R,RI,EX
4110 FORMATI19HOIN FLGLNG R,RI,EX=3E15.71

WRITEl6,41201 lG lLI,L=I,LMXl
WRITEl6,41301 CGDILI,L=I,LMXI

4120 FORMATC4H G =,7E15.71
4130 FORMATI4H GD=,7EI5.71
4190 CONHNUE

RETURN
END



OCOSI= 1.000/FN
OCOSI3=OCOSI/3.000

BETA5=VCOUPL(1)*OSQRTl1.25DO/PI)
BETA9=VCOUPL(2)*OSQRTI2.2500/PII
BETA13=VCOUPLI31*OSQRTI3.2500/PII
BETA17=VCOUPL(4)*OSQRTI4.2500/PI)
ALFCO=OCOSI3*OSQRTI4.00*Pll
ALFC2=ÖCOSI3*OSQRTI2.D1*Pl)
ALFC4=DCOSI3*OSQRTI36.00*PI)
ALFC6=OCOSI3*OSQRTI52.00*PI)
ALFCB=OCOSI3*OSQRT(6B.00*Pl)
00 1 LA=2,lAMAX

1 BETAC21LA-1)=0.OO
IFlKTRL(6)-2) 258,2,258

2 10=0
IE=O
IF=O
00 10 LA=2,LAMAX
IC=4*1 LA-li
FNO=4.00*Pl*IIC+1)
00 5 NO=1,2
00 5 NX=l,2
IB=4*NO
IA=4*NX
CALL CLEB
BETAC21LA-11=BETAC21LA~1)+OSQRTIOFLOATIIIA+11*IIB+1111FNOl*RAC*RAC

l*VCOUPLINOl*VCOUPLINXI
5 CCNTINUE

BETAC2ILA-1)=BETAC21LA-1)/OFLOATI2*IIC+1))
10 CONTINUE

25B 00 410 NO=l,NOFMES
FNO=2.0DO**INO-ll
OX=XMES l*FNO
I FIND-ll 263,259,263

259 X=O .000
NXIMIN=l
NXIMAX=8

IFlNDFMES-ll 265,260,265
260 NXIMAX=NXCPLE+2

GO TO 265
263 NXIMIN=NXIMAX+l

NXIMAX=NXIMAX+4
IFlNO-NDFMESl 265,264,265

264 NXIMAX=NTTLMS+2
265 NXMAX2=NXIMAX

00 400 NX=NXIMIN,NXIMAX
X=X+OX

XMEM I NXl=X
PFORMlIlI=OEXPl lX-XBAR I/0FN )
PFORM1I21=OEXPl IX-XBARWl/OFNW)
PFORM1(3)=OEXPI lX-XBARS)/OFNSl
PFORM1I41 =OEXP I IX-XBARSP) 10FNSPI
00 267 N=l,4
PFORM2 I N1=1. 0001 I 1. COO+PFORM 11N) I
PFORM3INI=PFORMl1Nl*PFORM21N)*PFORM2INI
PFORM4INl=IPFORMllN)-1.0001*PFORM21N)*PFORM31N)
PFORM5IN)=ll.000-PFORM1INI*14.00D-PFORM1IN)II*PFORM21Nl

1 *PFORM21Nl*PFORM3INl
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267 CONTINUE
VCENTRINX)=-VSX*PFORM2111
VCENTIINXl=-WSX*PFORM2(2)-4.000*WSF*PFORM3131
VSPININX)=IVSPFC*PFORM31411/X
IFIX-XBARCI271,271,272

271 VCOULMINXl=VCLFC1*13.00D-IIX/XBARCI**211
GO TO 275

272 VCOULMlNXl=VCLFC2/X
275 VCPL1RINXI=VFAC1*PFORM3111

VCPL2RINXl=VFAC2*PFORM411l
VCPL111NXl=WFAC1*PFORM3121+WOFC1*PFORM4131
VCPL2IlNX)=WFAC2*PFORM4121+WOFC2*PFORM5131
IFlKTRLll1)) 2B5,400,2B5

285 00 287 LA=l,LAMAX
00 287 N=l,3

VLAM011N,LAl=O.000
VLAM02IN,LAI=0.000

287 CONTINUE
IIPA=l

COSI=-OCOS I
00 300 ME=l,MESIZE

COSI=COS I+OCOS 1
COSI2=COS1*COSI

COSI4=COSI2*COSI2
COSI6=COSI2*COSI4

COSI8=COSI4*COSI4
BR (1)=1.000

BR· I 21=1.500*COSI 2-0.500
BR (3) =4.37500*COS 14-3. 7500*COSI 2+0.37500
BR (4)=14.437500*COSI6-19.687500*COSI4+6.562500*COSI2-0.312500
BR 151=50.273437500*COSI8-93.8437500*COSI6+54.14062500*COS14-

1 9.8437500*COSI2+0.273437500
BETAFC=1.0DO+BETA5*BRI21+BETA9*BRI31
IFIINTYPE.EQ.4.ANO.INTMAX.EQ.41 BETAFC=8ETAFC+BETA13*BRI41+

1 BETA17*BRI51
PFORMlI11=OEXPl lX-XBAR *BETAFC)/OFN I
PFORMlI21=OEXPl lX-XBARW*BETAFCl/OFNWl
PFORM1l3 )=OEXP I I X- XBARS*BETAFCl 10FNSl
00 288 N=l,3
PFORM2INl=1.0DO/l1.000+PFORMlINll
PFORM3INl=PFORMllNI*PFORM21Nl*PFORM21Nl
PFORM4INl=IPFORM11Nl-1.0001*PFORM2INl*PFORM31Nl

288 CONTINUE
00 289 LA=l,LAMAX
VTERM111,LAl=PFORM2111*BRlLAl

VTERM211,LAl=PFORM3111*BRlLAI
VTERM112,LAI=PFORM2121*BRILAI

VTERM212,LA)=PFORM3121*BRILAI
VTERM113,LA)=PFORM3131*BRILAI

VTERM213,LAI=PFORM4131*BRlLA)
289 CONTINUE

rFIME-11 291,295,291
291 IFIME-MESIZEI 292,295,292
292 IFIIIPAI 293,294,293
293 TERMFC=4.0DO

IIPA=O
GO TO 296

294 TERMFC=2.000
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IIPA=l
GO TO 296

295 TERMFC=1.0DO
296 DO 297 lA=l,lAMAX

DO 297 N=1,3
VlAMOl1N,lAI=VlAMDl1N,lAl+VTERMlIN,LAI*TERMFC
VlAMD21N,lAl=VLAMD21N,LAl+VTERM21N,LAl*TERMFC

297 CONTINUE
300CONTINUE

VCENTRINXl= -VSX*VLAMDl11,11*DCOSI3
VCENTIlNXl=-IWSX*VLAMD112,11+4.0DO*WSF*VLAMD113,111*DCOSI3
VCPLIRlNXl=-VSX*VLAMD111,21*AlFC2
VCPl2RlNXl=-VSX*VLAMDl11,31*ALFC4
VCPL3RlNX)=-VSX*VLAMDl1l,41*ALFC6
VCPl4RlNXl=-VSX*VLAMDl11,51*ALFC8
VCPLIIINX)=I-WSX*VLAMDl12,ZI-4.0DO*WSF*VLAMD113,ZII*ALFCZ
VCPL2IINXl=I-WSX*VlAMD11Z,31-4.0DO*WSF*VLAMDl13,311*ALFC4
VCPl3IlNXl=I-WSX*VlAMDl1Z,41-4.0DO*WSF*VLAMD113,411*ALFC6
VCPl4IINXl=I-WSX*VLAMD11Z,51-4.0DO*WSF*VLAMDl13,511*ALFC8
IFIKTRLI611309,309,301

301 TX=O.DO
IFIX-XBARCI 302,30Z,303

30Z TX= 1.DO
303 XR=X/XBARC

XR=XR*XR
XRZ=3.DO*VClFCZ/XBARC*XR*TX
XRMZ=3.DO*VCLFCZ/X/XR*11.Do-TXI
VCPL1RlNXl=VCPLlRlNXI+VCOUPLI11/5.DO*IXR2+XRM21+BETAC2111*I-XR2+

14.DO*XRM21
XR2=XR2*XR
XRM2=XRM2IXR
VCPL2RlNX)=VCPL2RlNXI+VCOUPLlZl/9.DO*IXR2+XRM21+BETAC2121*1-3.DO*

1XR2+6. DC*XRM21
XR2=XR2*XR
XRM2=X RM2I XR
VCPL3RlNXl=VCPl3RlNXI+BETAC2131*1-5.DO*XR2+8.DO*XRM21
XR2=XR2*XR
XRM2=XRM2IXR
VCPL4RINXI=VCPL4RINXI+BETAC2141*(-7.DO*XR2+1.D1*XRMZI

309 IFIINTYPE-61 400,310,400
310 VCPDIRINXI= VFACl*VLAMDZll,ll*ALFCO

VCPD2RINXI= VFACl*VLAMD211,21*AlFCZ
VCPD3RINXl= VFAC1*VLAMD211i3J*AlFC4
VCPD1IlNXI=IWFAC1*VLAMD21Z,11+ WDFCl*VlAMDZI3,111*ALFCO
VCPDZIINXI=IWFACl*VlAM02IZ,ZI+ WDFCl*VlAMD213,211*ALFCZ
VCP03IlNXl=IWFACl*VLAMDZJZ,31+ WDFCl*VLAMDZI3,311*ALFC4

400 CONTINUE
410 CONTINUE

CALl DOTEST(723,NXMAX2,ZOOI
IFIKTLOUT(7)1 4510,4590,4510

4510 WRITE16,45151 lXMEMINXI,VCENTRINXI,VCENTIINXI,VSPININXI,VCOULMINXI
1,VCPllRINXI,VCPlIIINXI,VCPLZRINXI,VCPLZIINXI,NX=1,NXMAXZI

4515 FORMATIIIHOPOTENTIALS/8X,lHX,10X,6HVCENTR,8X,6HVCENTI,9X,5HVSPIN,
18X,6HVCOULM,8X,6HVCPLIR.8X,6HVCPLII,8X,6HVCPl2R,8X,6HVCPL2I/IIP9D
214.511

IFIKTRLl1111 4516,4590,4516
4516 IFIINTYPE-61 4517,45Z0,4590
4517 WRITE16,45181 IXMEMINXI.VCPL3RINXI,VCPL3IINXI,VCPL4RINXI,VCPL4IINX

1l,NX=1,NXMAX21
4518 FORMATl1HO,7X,lHX,10X,6HVCPL3R,8X,6HVCPL3I,8X,6HVCPL4R,8X,6HVCPl4I

11l1P5D14.511
GO TO 4590

4520 WRITEI6,452511XMEMINXl,VCPD1RINXI,VCPDlIINXI,VCPD2RINXI,VCPDZIlNXl
1,VCP03RlNXI,VCPD3IlNXl,NX=1,NXMAXZI

45Z5 FORMATIIHO,7X,lHX,lCX,6HVCPD1R,8X,6HVCPDII,8X,6HVCPDZR,8X,6HVCPD2I
1,8X,6HVCPD3R,8X,6HVCPD3I/llP7D14.511

4590 RETURN
END

702
702
703
704
704
705
706
707
708
709
710
711
71Z

KA712
KA712

713
714

KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KA714
KAH4
KA714
KA714
KA714
KA715

716
717
718
719
720
721
722
723

724
KA725
KA726
KA727
KA728
KA728
KA7Z9
KA729
KA729
KA729
KA729
KA729
KA7Z9
KA730
KA731
KA732
KA733
KA734
KA735

C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JG
C RANGE OF REALS: EXPONENT< 75 FOR THE IBM 360 AND < 10Z4 FOR THE CDC 1604

SUBROUTINE COU PLE 761
CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES ***

IMPLICIT REAl*8 (A-H,O-Zl KA762
COMPLEX*16 TTR,TTI,ZERO KA762

COMMON FAClOG(5001,RAC,IA,IB,IC,ID,IE,IF,l9191,LMAX,U9 KA763
COMMON KTRLl301 ,KEXCOMI 50 I ,EXTCOMI 50 I ,K TLOUTI 30 I 764
COMMON FI711,GI711,FDI701,GDI701,ETA,SIGMAZ,RHOMX,RD KA765
COMMON ANGLERl1001,ARI701,AII701,BRI701,BII701,CEI101,DRI101, 766

1 ECMllOI, 767
Z IIMULTl 101, I IREADI 10), KPRlTRl 10 I ,JJROWI30) ,LLROWI 30 I, 768
3 NNROWI301,QVALUEII01,SGMAZZII01,THETA(1001,VCOUPlI201, 769
4 WNl1CI,WNINl(10),WCI101 770

COMMON ISTRTW,IICPlE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL, 771
1 11 PPLT, JJJMAX, MXROW, NXMAX, NXCPlE, NANGLR, NDFME S, 77Z
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT, 773
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RlEROW,RZROSP, 774
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR, 775
5 XMESl,XMESZ,WNUNIT,TTR,TTI,ZERO '776

(ceCCc ***** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES *******
COMPlEX*16 UCRI,UDRI,EX,EXSGRI KA778
COMMON EXSGRII70,61 ,FCI70,61 ,FDC170,61 ,GC170,6) ,GDC170,61 780
COMMON VCENTRI2001,VCENTIIZOOI,VSPIN 12001 ,VCOULMI2001 , 781

1 VCPLIRIZOOl,VCPLlI12001,VCPLZRIZOOI,vCPLZIIZOOI, 78Z
2 VCPDIRI2001,VCPD1II2001,VCPD2RI2001,VCPD2I12001, 783
3 VCPD3RI2001,VCPD3IlZOOI 784

COMMeN AMATI 130,301,AMAT2 130,301,AMATCPI60 I, 785
1 AMATICI30,301,AMAT2CI30,301,AMATSSI30,301 786

COMMeN UCRl1301,UCIl(301,UCR21301,UCIZI301, 787
1 URFORDI30,51,UIFORDI30,51,SPFACT(30), 788
2 FPRER I 5,301 , FPRE I I 5,301, F PRE RM I4, 301 ,FPREIMI4, 301, 789 W
3 UCR1Ml301,UCllMI301 790 <.0

DIMENSION FCRAI14,5,61,FDCRAI14,5,61,GCRAI14,5,61,GDCRAI14,5,61, 791
1 UCRII301,UDRII301 792

EQUIVAlENCE lFCll1,FCRAllI1,IFDCll1,FDCRAl111,IGClll,GCRAllI1, KA 793
llGDClll ,GDCRAI 11 I, IUCRII 11 ,URFORDI 111, IUDRI 111 ,UIFORDI III KA 794

NBOUND=O 795
KBOUND=O 795
MXROWI=O 795
CAlL DOTEST 1797,MXROW,301
DC 20 Ml=l,MXROW 797
N1=NNROWlMll 798
CALL DOTEST 1798,Nl,IICPLEl

IFlECMlNlll 12,14,14 798
12 NBOUND=NBOUND+1 799

KBGUND=1 799
14 IFINI-1I 20,17,ZO 800
17 MXROWI=MXROWI+1 801
ZO CONTINUE 802

NXRM=XBAR/XMES2 803
NXRMM=NXMAX*ll-KBOUNDI+NXRM*KBOUND 804
KEXCOMI411=KBOUND 805

KEXCOMI421=NBOUND 805
KEXCOMI431=MXROWI 805

PRE41=lS.DOI240.DO 806



PRE42=-2.DO/5.DO
PRE43=97.DO/120.DO
PRE44=-11.DO/15.DO
PRE45=299.DOI240.DO
NQPRED=4
NQPR =4

FNQPR=4.0DO
KCTY2=0

IFIISTRTW-21 43,55,43
43 IFIINTYPE-21 55,45,55
45 IFIIICPLE-31 50,50,55
50 IFIINTMAX-31 52,55,55
52 KCTY2=1
55 IFlKTRLI1311 70,810,70
70 XBARC=RZEROC*OCBRJITMASI

XBAR2=XBARC*XBARC
XBAR3=XBARC*XBAR2
XBAR4=XBAR2*XBAR2
VCOUVX=3.DO*1.439865DO*CHARGE
VCX2 =VCOUVX*XBAR2/5.0DO

VCX3 =VCOUVX*XBAR3/7.0DO
VCX 12 =VCOUVX/I XBAR3*5.ODOl

VCXI3 =VCOUVX/IXBAR4*7.0DOI
VCX2P=VCX2+VCX2
VCXI2P=-.5DO*VCXI2
MIROW2=O

K2CHK=0
MIROW3=0
K3CHK=O
MIRW2P=0

K2CHKP=0
DO 670 Ml=l,MXROW

Nl=NNROHIMlI
11=IIREADINU

Jl=JJROW 1MlI
ll=LL ROH 1M11
KP=KPRITRINlI

IFIKP-2J 624,621,624
621 IFIK3CHKI 623,622~623

622 K3CHK= 1
MIROW3=Ml
.GO TO 624

623 MXROW3=M1
624 IFIKCTY2) 650,660,650
650 IFINl-2J 660,652,652
652 IFIKP-IJ 660,654,660
654 IFIK2CHKJ 658,656,658
656 K2CHK= 1

MIROW2=Ml
GO TO 660

658 MXROW2=Ml
660 IFIINTYPE-3) 670,661,670
661 IFINl-31 670,663,663
663 IFIIl-21 670,665,670
665 IFIK2CHKPI 669,667,669
667 K2CHKP= 1

MIRW2P=Ml
GO TO 670
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669 MXRW2P=Ml
670 CONTINUE

CCCCCC MIROW3,MXROW3=MIN,MAX OF MI FOR WHICH STATE IS 31-1.
eecccc MIROW2,MXROW2=MIN,MAX OF MI FOR WHICH STATE IS 2(+1-1.
CCCCCC MIRW2P,MXRW2P=MIN,MAX OF MI FOR WHICH STATE IS 21+1-2.

810 REWIND 8
CALL ßMATRX
DO 815 Ml=l,MXROW
Jl=JJROWIM1J

Ll=LLROlfIMlI
SPFC=Jl*IJl+21-Ll*ILl+2)-ISTRTW*IISTRTW+2J

815 SPFACTIMl1=0.250DO*SPFC
INEXMX=l+KBOUNO
DO 1950 INEX=l,INEXMX
FINEX=INEX

M3MAX=MXROW+MXROWI*IINEX-l1
DO 1900 M3=1,M3MAX
NDMAX=NDFMES*12-INEXl+IINEX-11
00 1890 ND=l,NOMAX
FND=2.0DO**INO-ll

OX=XMESl*FNO*12.0DO-FINEXl-XMES2*IFINEX-l.0DOI
ORSQ=IDX*WNll11**2/ECMI11

K4COR2=4*ND-5 ,
I F IND-lI 860,822,860

822 DO 825 Ml=l,MXROW
UCRllMlI=O.ODO
UC I 11M 11=0.000
UCR2IMlI=0.ODO
UCI2IMll=0.ODO
UCRIMIMll=O.DO
UCIlMI Mll=O.DO
DO 825 N=1,5
FPRER IN,Mll=O.ODO
FPRERMIN,Ml)=O.ODO
FPRE I IN,MlI=O.ODO
FPREIMIN,Mll=O.OOO

825 CONTINUE
IFIINEX-li 925,830,925

830 Nl=NNRGWIM31
Jl=JJROWIM31
1l=LLROWIM31

LL=11l121+1
WNI=WNINIINll

X=DFLOATILLl*DLOGI2.DO*OX*WNI)+FACLOGILLI-FACLOGI2*LLI
SHIFT=O.DO
IFIKTRLI211831,833,831

831 KTRLI21=IABSIKTRL(2)J
IFIX+OFLOATIKTRLI2111 832,833,833

832 SHIFT=-X-DFLOATIKTRLI2JI
X=X+SHIFT
EXPKT=DEXPIOFLOATIKTRLI2111
EXPINV=l.DO/IEXPKT*EXPKTI

833 UCR2IM3J=OEXPIXI/2.DO
IFILL-2) 840,834,840

834 FPRERMIl,M31=CFUNIT*0.6666666666666666*WNI*WNI*DRSQ*OEXPISHIFTI
FPRER 11,M31=FPRERMll,M31

840 X=O.OOO
NXIMIN=2
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848
849
850
851
852
852
853
854
855
856
856

KA857
857
858
859
860
860
860
860

KA 860 J:'o­
KA 860 0

861
862
862
862
862
863
864
865
865
865
866
866

KA 867
KA 867
KA 867
KA 867
KA 867
KA 867
KA 867
KA 867
KA 867
KA 868

668
KA 869

869
870
870



902
902
902
903
903
904
905
905
905

KA906
906
907
908
909
909
909
910
911
911
911
911

KA912
913
913
913

KA 913
914
914
914

KA914 .I:"­
KA914 ­
KA914

915
916
916

KA 916
916
917
917
918
919
920
920
921
921
922
923
924
924

*************************************
926
927
927
928
929
930
931
932

945 UCRIIM41=FPRERR
UCIlIM41=FPREII
GO TO 950

947 UCR2IM41=FPRERR
UC12IM41=FPREII

950 CONTINUE
NXIMIN=1

NXIMAX=NXMAX-NXRM
NXMAX3=NXIMAX-5

X=OFLOATINXMAX-11*XMES2
K4COR2=NXMAX+4*NOFMES-5

1225 00 1800 NX=NXIMIN,NXIMAX
N3=INX+K4COR21*12-INEXl+IK4COR2-NX)*IINEX-11
X=X+OX

XX2= X*X
XX 2INV= 1. 000/ XX2

IFIKTRLI1311 1235,1245,1235
1235 XX3=X*XX2

XX4=X*XX3
XX3INV=I.000/XX3
XX41NV=1.000/XX4

IFIX-XBARCI 1241,1241,1243
1241 VCX2X=VCXI2*XX2

VCX2XP=VCXI2P*XX2
VCX3X=VCX I3*XX3
GO Ta 1244

1243 VCX2X=VCX2*XX3INV
VCX2XP=VCX2P*XX3INV
VCX3X=VCX3*XX4INV

1244 A1=ORSQ*VCX2X
A2=ORSQ*VCX2XP
A3=DRSQ*VCX3X

1245 00 1700 M1=l,MXROW
Ll=LLROWIMlI
lL=ILl/21+!
CFFCLL=OFLOATIIlL-11*LLI*CFUNIT

Nl=NNROWIMlI
WCOREC=WCIN11

IFINX-INXCPLE+21 I 1310,1310,1315
1310 AR2=VCENTRIN31+VCOULMIN31+CFFCLL*XX2INV

1 -SPFACTIMll*VSPININ31-ECMINll
AI2=VCENTIIN31*WCOREC

GD TO 1320
1315 AR2=CFFCLL*XX2INVt1.439865000*CHARGE/X-ECMIN11

AI 2=0 .ODO
1320 BR2=AR2*UCR2IM11-AI2*UC12IMll

BI2=AR2*UC12IM11+AI2*UCR2IM11
BR IM11=BR2*ORSQ

BIIMll=BI2*ORSQ
eecccc ****** REAL COUPlING

IFINX~NXCPLE+21 1330,1330,1610
1330 AFAC1R=DRSQ *VCPL1RIN31

AFAC2R=DRSQ *VCPL2RIN31
IFIKTRLl 1211 1510,1410,1510

1410 M2MAX= MXROW
IFIINTYPE~31 1412,1475,1416

1412 IFIKCTY21 1413,1415,1413
1413 IFIM1-1) 1414,1470,1414

870
870
870
871
872
872
872
873
873
874
875
875
876
876
877
878
879
880
881
881
882
882
883
883
884
885
885
886
887
887
887
887
887
888
889
889
889
889
889
890
890
890
890

KA891
KA891

892
892
893
894
895
896
897

KA 898
899
899
900
900
901

NXIMAX=8
NXPRCH=3
NNX=2

IFINOFMES-lI 1225,857,1225
857 NXIMAX=NXRMM+2

NXMAX3=NXIMAX-5
GO TO 1225

860 NXIMIN=5
X=3.000*OX

IFINO-NOFMESI 862,863,862
862 NXIMAX=8

GO TO 865
863 NXIMAX=NXRMM+2

NXMAX3=NX I MAX- 5
865 00 875 M1=l,MXROW

00 870 NQ=l,NQPR
FPRERINQ,M11=FPRERMINQ,M1'*4.000

870 FPREIINQ,M11=FPREIMINQ,M11*4.000
FPR~RMl1,M11=FPRERl1,Mll

FPRERMI2,M11=FPRERI3,M11'
FPREIMll,MlI=FPREIl1,MlI

FPREIMI2,M11=FPREII3,M11
UCR1IMll=UCR 1M I M11

UCI1IMl1=UCI1MIM11
875 CONTINUE

NXPRCH=5
NNX=3

GO TO 1225
925 GR1=1.000

FI 1=1.000
GI1=O.OOO
FR1=0.000

M4=M3
IFIM3-MXROW' 935,935,930

930 GRl=O.OOO
Gl1=0.000
F11=0.000

FR1=1. 00
M4=M3-MXROW

935 N1=NNROWIM41
Ll=LLROWIM41
J1=JJROWIM4'
LL=ILl/2Hl

X=OFLOATINXMAX+31*XMES2
CFFCLL=OFLOATILL*ILL-l11*CFUNIT

FAC=Ll+1
FAC=OSQRTI FAC*IIWNll1/WNIN1Jl**311

00 950 NQ=l,5
X=X-XMES2
Vl=11.439865000*CHARGE/X+CFFCLL/IX*XI-ECMINlll*ORSQ
FRR =GR1*GCRAILL,NQ,Nl1+FR1*FCRAILL,NQ,NII
FII =GI1*GCRAILL,NQ,N11+FI1*FCRAILl,NQ,N11
EX=OCMPLXIFRR,FIIl*FAC*EXSGRIILL,N11
FPRERR=EX
FPRE I I=-n I*EX
FPRERINQ,M4'=FPRERR*Vl

FPREIINQ,M4'=FPREII*V1
IFINQ-4' 950,945,947



*******

******

************

979
980
981
98Z
983
984
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
*******************************

100Z
1003
1004
l005
l006
l006 J:'ooo
1006 N
1007
l008
1009
1009
1009
1010
1010
1011

KAI013
KAI014

1015
1016
1017
1018
1019
10Z0

KAI0ZZ
KAI023

10Z4
1025
1026
1027
10Z8

KA1030
1031
103Z
1034

1575 00 1577 MZ=l,MXROW
AFACTR=AMATlIMl,MZI*AFAClR+AMATZ1Ml,MZI*AFACZR
AFACT1=AMATlIMl,MZl*AFAClI+AMATZIMl,MZI*AFACZ1
BRIMll=BRIMll+AFACTR*UCRZ(MZI-AFACTI*UCIZIMZI
B1IMll=BIIMll+AFACTR*UCIZIMZI+AFACTI*UCRZIMZI

1577 CONT INUE
GOTO 1610

1590 AFAC3R=ORSQ *VCPOIRIN31
AFAC4R=ORSQ *VCPOZRIN31
AFAC5R=DRSQ *VCP03RIN31
AFAC3I=DRSQ *VCPOIIIN31
AFAC4I=DRSQ *VCPOZ1IN31
AFAC51=DRSQ *VCP03IIN31
00 1592.MZ=1,MXROW
AFACTR=AMAT1 IMl,MZI*AFACIR+AMATZ IMl,M2l*AFACZR

1 +AMATICIMl,MZI*AFAC3R+AMATZCIMl,MZl*AFAC4R
Z +AMATSSIMl,MZl*AFAC5R

AFACTI=AMATI IMl,MZl*AFAClI+AMAT2 IMl,MZl*AFACZI
1 +AMATIClMl,MZl*AFAC3I+AMATZCIMl,MZI*AFAC4I
Z +AMATSSIMl,MZl*AFAC51

BRIMll=BRIMll+AFACTR*UCRZIMZJ-AFACTI*UCIZIMZI
BIIMll=BIIMll+AFACTR*UC1ZIMZl+AFACTI*UCRZIMZI

1592 CONTINUE
(CCCCC ****** COULOMB EXCITATION.

1610 IFlKTRLl13ll 16Z0,1700,16Z0
16Z0 IFlKCTY21 16ZZ,1637,162Z
16ZZ IFIMIROWZI 16Z4,1645,16Z4
16Z4 I FIMl-lI 16Z8,1626,16Z8
16Z6 MZMIN=MIROW2

M2MAX=MXROWZ
GO TO 1640

16Z8 IFIMI-MIROWZI 1645,1633,1633
1633 IFI MI-MXROWZI 1635,1635,1645
1635 MZM IN=1

MZMAX= 1
GO TO 1640

1637 MZMIN=l
M2MAX=MXROW

CCCCCC ****** L=Z MULTIPLE COULOMB COUPLING.
1640 DO 1643 MZ=MZMIN,MZMAX

AFACTR=AMATICIMl,MZI*Al
BRIMll=BRIMll+AFACTR*UCR2IMZI
BIIMll=BIIMll+AFACTR*UCIZIMZl

1643 CONT 1NUE
CCCCCC ****** L=Z OIRECT COULOMB COUPLING.

1645 IFlMIRW2Pl 1650,1665,1650
1650 IFIMl-lI 1655,1651,1655
1651 00 1653 MZ=MIRWZP,MXRWZP

AFACTR=AMATCPIMZl*AZ
BRI 11=BRI Il+AFACTR*UCRZIMZI

1653 BII II=BII 11+AFACTR*UCIZIMZI
GO TO 1665

1655 IFIMI-MIRW2PI 1665,1657,1657
1657 IFIMI-MXRWZPl 1659,1659,1665
1659 AFACTR=AMATCPIMll*AZ

BRIMll=BRIMll+AFACTR*UCRZlll
BIIMll=81IMll+AFACTR*UCIZlll

CCCCCC ****** L=3 COULOMB COUPLING.

933
933
934
935
936

KA937
938
939
940
941
94Z
943
943
944
945
946
947
948
948
949
950
951
95Z
953
953
954
955
955
956·
956
957
958
959
960
961
961
962
96Z

***************************
964
964
965
966
967
968
969
969
970
971

KA97Z
973
974
975
975
976
977
978
978

*VCPOIRIN31
*VCPOZRIN31

*VCP03RIN31

COMPLE X COUPLING.
*VCPLlIIN31

*VCPLZIIN31

1414 MZMA X= 1
GO TO 1470

1415 IFIINTMAX-ZI 1470,1470,1475
1416 IFIINTYPE-41 1431,1418,1431
1418 IFlKTRLl1911 1485,14Z0,1485
14Z0 IFIINTMAX-ZI 1470,1475,1490
1431 1FIINTYPE-5l 1490,14Z0,1490
1470 00 1473 MZ=I,MZMAX

AFACTR=AMATlIMl,MZI*AFAClR
BRIMll=BRIMll+AFACTR*UCRZIMZl
BIIMll=B1IMll+AFACTR*UCIZIMZI

1473 CONTINUE
GOTO 1610

1475 00 1477 MZ=l,MXROW
AFACTR=AMATlIM 1, MZI *AFAC lR+AMA TZIMI, MZl *AFACZR
BRIMll=BRIMll+AFACTR*UCRZIMZI
BIIMll=B1IMll+AFACTR*UCIZIMZI

1477 CONTINUE
GOTO 1610

1485 AFAC3R=ORSQ *1 VCOUPLI91/VSXI*VCENTRIN31
00 1487 MZ=l,MXROW
AFACTR=AMATlIMl,MZl*AFACIR+AMATZIMl,MZI*AFACZR

1 +AMATSSIMl,MZI*AFAC3R
BRIMll=8RIMll+AFACTR*UCRZIM21

BIIMll=BIIMII+AFACTR*UC1ZIMZI
1487 CONTINUE

GOTO IMO
1490 AFAC3R=ORSQ

AFAC4R=DRSQ
AFAC5R=ORSQ

00 1492 MZ=I,MXROW
AFACTR=AMATI IMl,MZI*AFAClR+AMATZ IMl,MZI*AFACZR

1 +AMATICIMl,MZI*AFAC3R+AMATZCIMI,MZl*AFAC4R
Z +AMATSSIMl,M21*AFAC5R
BRIMll=BRIMll+AFACTR*UCRZIMZI

BIIMll=B1IMll+AFACTR*UCIZIM21
149Z CONTlNUE

GOTO 1610
CCCCCC******

1510 AFAClI=ORSQ
AFACZI=ORSQ

MZMAX=MXROW
IFIINTYPE-31 151Z,1575,1516

1512 1FlKCTYZl 1513,1515,1513
1513 IFIMl-lI 1514,1570,1514
1514 MZMAX= 1

GO TO 1570
1515 1FllNTMAX-ZI 1570,1570,1575
1516 IFIINTYPE-41 1531,15Z0,1531
15Z0 IFIINTMAX-ZI 1570,1575,1590
1531 1FIINJYPE-51 1590,15Z0,1590
1570 00 1573 MZ=1,MZMAX

AFACTR=AMATlIMl,MZI*AFAClR
AFACTI=AMAT1IM1,MZI*AFACII

BRIMll=BRIMlJ+AFACTR*UCRZIMZI-AFACT1*UCIZIMZI
B1IMll=BIIMll+AFACTR*UCIZIMZI+AFACT1*UCRZIMZI

1573 CONTINUE
GOTO 1610



1665 IFIMIROW3) 1670,1700,1670
1670 IFIM1-1) 1674,1672,1674
1672 M2MIN=MIROW3

M2MAX=MXROW3
GO TO 1680

1674 IFIMI-MIROW3) 1700,1676,1676
1676 IFIMI-MXROW3) 1678,1678,1700
1678 M2MIN=1

M2MAX=1
1680 00 1685 M2=M2MIN,M2MAX

AFACTR=AMAT2CIMl,M2)*A3
BRIM1)=BRIM1)+AFACTR*UCR2IM2)
BI I Mll=B l( Ml)+AFACTR*UC 121 M2)

1685 CONT INUE
1700 CONTINUE

IFIKTLOUTII0)-214190,4110,4190
4110 IFIllROWU)-2) 4120,4120,4190
4120 WRITEI6,4125) NX,X, IUCR2IM) ,UCI2IMI ,UCRUM) ,UCIUM) ,M=1,2)
4125 FORMATI4H NX=I3,3H X=F8.4,8E12.4)
4190 CONTINUE

00 1740 Ml=l,MXROW
IFIINEX-ll 1714,1711,1714

1711 IFINO-ll 1714,1712,1714
1712 IFINX-41 1713,1713,1714
1713 TERMR=BRIMl)

FPRERINX,Ml)=TERMR
TERMI=BIIMll
FPREH NX,M ll=TERMI
GO TO 1715

1714 FPRERI5,M1)=BRIMl)
FPREII5,Ml)=BIIM1)

TERMR =PRE41*FPRER 11,M1)+PRE42*FPRER 12,Ml)+PRE43*FPRER 13,Ml)
1 +PRE44*FPRER 14,M1)+PRE45*FPRER 15,Ml)

TERMI =PRE41*FPREI 11,Mll+PRE42*FPREI 12,Mll+PRE43*FPREI 13,MlI
1 +PRE44*FPREI 14,M1)+PRE45*FPREI 15,Ml)

1715 IFIKTRL(2).lE.0) GO TO 1720
IFIOABSITERMR).LT.EXPINV) TERMR=O.OO
IFIOABSITERMI).LT.EXPINV) TERMI=O.DO

1720 ARR=2.000*UCR2IMll-UCRlIMll+TERMR
AII=2.0DO*UCI2IMl)-UCI1IM11+TERMI
UCR1IMl)=UCR2IMl)

UCR2IMll=ARR
UCI1IM1)=UCI2IM11

UCI2IMll=AII
IFIKTRl(2»1716,1716,1721

1721 IFIOABSIARR)+OABSIAII)-EXPKTI 1716,1716,1722
1722 CALL RANGEISHIFT)
1716 IFIINEX-1) 1735,1717,1735
1717 IFINO-NDFMES) 1718,1729,1718
1718 IFINX-NXPRCHI 1729,1719,1729
1719 FPRERMINNX,Mll=BRIMlI

FPREIMINNX,Ml)=BIIM1)
IFIM1-MXROW) 1725,1723,1725

1723 NXPRCH=NXPRCH+2
NNX=NNX+1

1725 IFINX-INXIMAX-l» 1729,1728,1729
1728 UCRIMIM1)=UCRIIM1J

UCI1MIM1)=UCIIIMl)

KAI035
1036
1037
1037
1037
1038
1039
1040
1040

KA1042
KAI043

1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1057
1057
1057
1058
1059
1059
1060
1061
1062
1063

KAI064
KAI064
KA1064
KAI064

1065
1066
1066
1067
1067

KAI068
KA1068
KA1068

1068
1069
1070
1071
1071
1072
1073
1073
1074
1075
1075

1729 IFINO-11 1735,1730,1735
1730 IFINX-4) 1740,1740,1735
1735 00 1738 NQ=l,NQPR

FPRERINQ,Ml)=FPRERINQ+1,M1)
1738 FPREIINQ,M1)=FPREIINQ+1,Ml)
1740 eONTINUE

IFINO-NOMAX ) 1800,176C,1800
1760 NxeH2=NX-NXMAX3

IFINXCH2)1800,1800,1765
1765 00 1770 Ml=l,MXROW

URFORDIM1,NXCH2)=ueR2IM1)
UIFORDIMl,NxeH21=UCI2IM1)

1770 CONTINUE
1800 CONTINUE

eeeecc ****** CALCULATION OF THE DERIVATIVES ******
IFIND-NDMAX ) 1890,1805,1890

1805 00 1850 M1=1,MXROW
UCR1IMl)=URFOROIM1,3)

ueIIIMll=UIFOROIMl,3)
N1=NNROWIMl1

DENOM=1.0DO/112.0DO*DX*WNINl»
UCR2IMl) =18.000*IURFORDIMl,41-URFOROIM1,2»

1 -IURFORDIMl,5)-URFORDIMl,1)1)*OENOM
ueI2lMl) =18.0DO*IUIFORDIMl,41-UIFORDIMl,211

1 -IUIFORDIMl,5)-UIFORDIMl,1)1)*OENOM
1850 CONTINUE
1890 CONTINUE

IFIKBOUNOI 1892,1897,1892
1892 CALL RANGEISHIFT)

IFISHIFT.NE.O.DO) GO TO 1892
00 1895 Ml=l,MXROW
UCRIIMl)=OCMPLXIUCRlIMl),UCIlIMll)

1895 UDRIIMl)=DCMPLXIUCR2IMl),UCI2IMl»
WRITE (8) IUCRIIMl),UDR1IMll,Ml=1,MXROW)
GO TO 1898

1897 WRITE 18) IueRIIMl),UCIlIMl),UCR2IMl),UCI2IMll,Ml=l,MXROW)
1898 IFIKTLOUTII0)-3) 1900,1899,1900
1899 WRITE16,40601 IUCRlIMl),UCIlIMl),UCR2IMl),UCI2IMl),Ml=1,MXROWI
4060 FORMATI3H UC/1412H I,E14.7,lH"E14.7,lH»)
1900 CONTINUE
1950 CONTINUE

eALL SMATRX
RETURN
END

1076
1077
1078
1079
1080
1081
1082
1083
1083
1084
1085
1085
1086
1087
1088
1089
1090
1091
1091
1092
1092
1093
1094
1095
1096
1097
1098
1099

KA1100
KAllOO .t-o
KAII00 W
KAllOl
KAll02

1103
KAll04

1105
KAll05
KAll05
KAll0S

1106
1107
1108

KAII09
1110



THAT ARE COMMON TO ALL THE ROUTINES

C

1144

1111
ROUT! NE S ***

KAl11Z
KAl11Z
KAl113

1114
KA1115

1116
1117
1118
1119
11Z0
1121
11Z2
1123
1124
1125
1126

*******
KA11Z9

1130
1131
113Z
1133
1134
1135
1136
1137
1138

KAl139 i::
KAl139
KA1139
KA1l39
KA1139
KA1l39
KA1139
KA1139
KA1139
KA1139
KA1l39
KAl139
KA1l39
KA1l39
KAl139

1139
1139
1140

KA1140
1141
1142
114Z
114Z
1143

C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JH
SUBRCUTINE BMATRX

CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 IA-H,O-ll
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGI5001,RAC,IA,I8,IC,IO,IE,IF,L9191,LMAX,U9
COMMON KTRLI301,KEXCOMI501,EXTCOMI501,KTLOUTI301
COMMON F(71),GI71),FDI701~GDI701,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLER 11001, AR 1701, AIl701 , BR I 701 ,BI 170J ,CE (l01 ,DR(l01 ,

1 ECMI 101 ,
2 IIMULTlIO),IIREADIIOJ,KPRITRI101,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEIIOI,SGMAZZI101,THETAI100I,VCOUPLIZOI,
4 WNI101,l'ININHIOI,WCI101

CCMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMESZ,WNUNIT,TTR,TTI,ZERO

CCCCCC ***** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMPLEX*16 EXSGRI
COMMGN EXSGRII70,61,FCI70,61,FDCI70,61,GCI70,61,GDCI70,61
COMMON VCENTRIZOOI,VCENTIIZOOI,VSPIN lZOO) ,VCOULMI2001,

1 VCPLlRl2001 ,VCPLlIlZOOI ,VCPLZRI2001 ,VCPLZI 12001,
2 VCPDIRI2001,VCPD1II200J,VCPD2RIZOOI,VCPD2112001,
3 VCPD3RIZOOl,VCPD3IIZOOI

COMMON AMATI 130,301,AMATZ 130,301,AMATCPI60 I,
1 AMATICI30,301,AMAT2CI30,301,AMATSS/30,30I,
Z allO,10,101,KIIIZ41,ALPZ3PI7,3J,ALSQ3PI7,3J,
3 IITYPEllOI,KQNOTWI71
PI=3.14159Z65358S793
CONl=1.DO/DSQRTI4.DO*PII
CONZ=DSQRTlZ.DO*PII
CGN3=DSQRTI.5DOI
CON4=1.00/DSQRTlZ.5DOI
CON5=1.DO/OSQRTI3.5001
CGNo=1.OO/DSQRTI5.DOI
CON7=1.DO/DSQRTI7.DOI
CON8=DSQRTl.lDOI
CON9=DSQRTI18.DO/35.DOI
CONIO=DSQRTI4.9001
CON11=DSQRTlZ.D1/35.001
CONIZ=DSQRTI36.DO/35.DO)
CON13=OSQRTll.25001
CON14=DSQRTI5.DO/14.DOI
JJ=KEXCOMI451

KTRLIT=KTRLl11*11-KTRLI711
KTIPlS=KTRLlT+ISTRTW

KTISCK=MODIKTIPIS,21
JJTRTW=Z*JJ-Z+KTISCK
00 50 Nl=1,6

00 SC N2=1,6
00 50 K1=1,10

50 BlNl,N2,Kll=O.ODO
CALL DOTESTI 1143,MXROW,301
DO 60 M=l,MXROW

***
KA76Z
KA762
KA763

764
KA765

766
767
768
769
770
771
772
773
774
775
776

*******
KA778

780
781
78Z
783
784
785
786
787
788
789
790
791
792

KA 793
KA 794

EXPONENT SHIFT FOR REALS
SUBROUTINE RANGEISHIFTI

eccccc ****** COMMON STATEMENTS
IMPLICIT REAL*8 IA-H,O-ll

COMPLEX*16 TTR,TTI,ZERO
CCMMON FACLGGI500J,RAC,IA,IB,IC,ID,IE,IF,L9191,LMAX,U9
COMMON KTRLI301,KEXCOMI50J,EXTCOMI501,KTLOUTI301
COMMON FI711,GI711,FDI70J,GDI701,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLER(100),ARI701,AII701,BRI701,BII701,CEl101,DRl101,

1 ECMI 101,
Z IIMULTIIOI,IIREADI10J,KPRITR(10),JJROWI301,LLROWI301,
3 NNROWI301,QVALUEI101,SGMAZZl101,THETAI1001,VCOUPLIZOI,
4 WNllOI,WNINIllOI,WCIlOI

COMMCN ISTRTW,IICPLE,INTVPE,INTMAX,IIXCAL,lIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
Z AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RlERO,RlEROC,RlEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMESl,XMESZ,WNUNIT,TTR,TTI,ZERO

CCCCCC ***** COMMON FIELDS USED IN COMMON BV SEVERAL ROUTINES
COMPlEX*16 UCRI,UDRI,EX,EXSGRI
COMMON EXSGRII70,61,FCI70,61,FDCI70,61,GCI70,61,GDCI70,öl
COMMON VCENTRIZOOI,VCENTIlZOOI,VSPIN lZOOI,VCOULMIZOOI,

1 VCPLlRI ZOOI, VCPLl IlZOO I, VCPLZRlZOOI , VCPLZI IZOO I,
Z VCPDIRlZOOI,VCPD1IIZOOI,VCPDZRIZOOI,VCPDZIIZOOI,
3 VCPD3RlZOOI,VCPD3IlZOOI

COMMON AMATI l30,301,AMATZ 130,301,AMATCpI60 I,
1 AMATICI30,301,AMATZCI30,301,AMATSSI30,301

COMMON UCRlI301,UCIlI301,UCRZI301,UCIZI301,
1 URFORDI30,51,UIFORDI30,5),SPFACTI301,
Z FPRERI5,301,FPREII5,301,FPRERMI4,301,FPREIMI4,30I,
3 UCR1MI301,UCIIMI301

DIMENSION FCRAI 14,5,61, FDCRAI 14,5,61 ,GCRAI 14,5,6I,GDCRAI 14,5, 61,
1 UCRIl301 ,UDRII 301

EQUIVALENCE lFClll ,FCRAI 111, I FDCl 1) ,FDCRAI 111,1 GCIlI ,GCRAllIl,
l( GDCll I ,GDCRAI 111, I UCRI (1) ,URFORDI III , I UDRIlll ,UIFORDI 111

IFISHIFTl 1,6,1
A=DMINIIDA8SISHIFTI,DFLOATIKTRLIZIII
A=DSIGNlA,SHIFTI
SHIFT=SHIFT-A
A=DEXPl-AI
00 5 I=l,MXROW
BRl Il=A*BRI l)
BI I IJ=A*81 01
UCR l( II=A*UCRll I I
UC Il I I I=A*UC I l( I I
UCRZIII=A*UCRZIII
UCIZII I=A*UCIZI I I
UCR1MIIJ=A*UCRIMIII
UCIIMlI)=A*UCI1MIII
00 4 J=1,5
IFlJ-51 Z,3,3

Z FPRERMlJ~Il=A*FPRERMIJ,II

FPREIMIJ,II=A*FPREIMlJ,II
3 FPRERIJ,II=A*FPRERIJ,II

FPREIIJ.II=A*FPREIIJ,II
4 CONTINUE
5 CONTINUE
6 RETURN

END



00 55 N=l,MXROW
AMATI IM,NI=O.ODO
AMAT2 (M,N)=O.ODO
AMATICIM,NI=O.ODO
AMAT2CIM,NI=0.ODO
AMATSSIM,NI=O.ODO

55 CONTINUE
60 AMATCPIMI=Ö.ODO

IFlKTRLl711 iOOO,70,1000
70 COMFAC= CONI

KI Illl=IIREADI 2)
Bll,2,1)=VCOUPLll)*COMFAC
GO TOII000,210,310,410,510,6101, INTYPE

210 KIIl21=3
Bll,3,2)=VCOUPLI2)*COMFAC

IFIINTMAX-31 1000,232,232
232 HATISQ=1IREADIIICPLEI*2+1

HATI=DSQRTI HATISQ)
BI3,4,II=VCOUPL(3)*COMFAC*HATI*CON6
BIZ,4,21=VCOUPLI4J*COMFAC*HATI*CON7*11-1.DO)**IIREADIIICPLE)I
VCPlZ3=VCOUPLI31*VCOUPL(4)*COMFAC*CONl
KII(3)=1

KII(4)=3
KIII51=S
lA=4
IB=6
10=0

IE=O
IF=O

00 240 Kl=3,5
K=K.IIIKlI*Z

CALL CLEB
BI2,3,Kll=VCPL23*RAC

IFIKIIIKl)-IIREADIIICPLEJI 240,235,Z40
Z35 Bll,4,KlJ=VCPL23*RAC
Z40 CONTINUE

GO TO 1000
310 COMFCZ=COMFAC/CONZ

I1RMXl=IICPLE-KEXCOMI131
NTPHST=I1RMXl-2

KIll ZI=O
KIlI31=Z
KIIl41=4

KIIISJ=O
KIl(6)=Z
KII17I=4

CALLDOTESTI 1169,NTPHST,81
DO 340 Nl=3, IIRMXl
I1=I1READI NlI
N2=Il+2
N3=N2+1
N4=1 I 1/21+2
HAT=I1+Il+l

HAT=DSQRTl HATI
BIZ,Nl,lj-COMFAC*VCOUPLIN2)*HAT*CON4
N22=I 11/21+8

N44=N22-3
Bll,Nl,N441=COMFAC*VCOUPlIN221

1145
1146
1146
1146
1146
1146
1146
1147
1148

KA1149
1149
l1S0
1151
115Z
1153
1153

KAl154
1154

KA1l55
KA1156
KA1157

1158
1158
1158
1158
1158
1158
1159
1159
1160
1161
1161
1161

KA1l6Z
1163
1164
1165

KAl166
1166
1167
1167
1167
1167
1168
1168
1168

1169
1170
1170
1170
1170
1170
1171

KAl172
1173
1173
1174

IIM2=Il-2
IFIIIM21331,333,335

331 CLEBl=CGN6
GO TO 337

333 CLEBl=-CON5
GO TO ;137

335 CLEB 1=CON9
337 VC12=VCOUPLIN31

Bll,Nl,N41-IVC12**21*COMFCZ*ClEBl
340 CONTINUE

INTMAX=1
IFlKTRLl411 351,375,351

351 ALFAOG=VCOUPLlll**2
ALFADG9ALFAOG*COMFCZ

Bll,l,21=ALFADG*CON3
BIZ,2,ZI=ALFADG*CONI0

BlZ, 2, 31=ALFADG*CONll
BIZ,2,41=ALFADG*CON12

00 370 Kl=Z,4
K1M l=K1-1

GO TO 1353,355,357J,KIMl
353 FKFAC=CON13

FKHAT=I.0DO
IF=O
GO T0360

355 FKFAC=CON14
FKHAT= 1. OO/CON6
IF=4
GO TO 360

357 FKFAC=CONI4
FKHAT=3.000
IF=8

360 IA=4
IC=4
lE=4

00 37C Nl=I,NTPHST
I1=IIREADINl+21
IB=Il+11

HAT ISQ=I 8+l
HATl=DSQRTI0.2DO*HATlSQ)

00 370 NZ=Nl,NTPHST
IFINI-NZI 36S,365,369

365 IFIKI-Z1 369,367,369
367 BINl+Z,N2+2,2)=HATl
369 12=IIREADINZ+Z)

ID=I2+12
HAT2SQ=ID+l

HATZ=DSQRTI3.2DO*HAT2SQI
CALL RAC7

SNDTRM=HATl*HATZ*FKHAT*RAC
BlNl+Z,NZ+Z,Kll=FKFAC*VCOVPLIZ*Nl+11*VCOUPLIZ*N2+11

1 *IBINl+2,N2+Z,Kll+SNDTRMI
370 CONTINUE
375 IFlKEXCOMl1311 377,1000,377
377 SQRTlO=CON8

SQRTZ =CON3
CIFAC=CCMFAC*SQRTI0*VCOUPLI111

CZFAC=COMFCZ*SQRT2*IVCOUPLIIZ)**ZI

1175
117!">
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1177

KAli78
1179
1180
1181
118Z
118Z
1183
1183

KA1184
KA1184
KA1185
KAllB5

1186
1187
1187

KAl188
1188
1188
1188

KAl189
KAl189

1189
1189

KA1190
1190 ./1"00
1190 0'1
1191
1191
1191
119Z
1192
1192
1193
1193
1194
1194
1195
1196
1197
1197
1197
1198
1198
1198
1199
lZ00
1201
lZ0Z

KAIZ03
KAIZ03

lZ04
lZ04



00 379 Kl=I,3
00 379 Jl=1,7

ALP23PIJl,Kll=0.ODO
ALSQ3PlJl,Kll=O.DO

379 CONTINUE
C TABLE IlBI

ALP23Pll,21= DSQRTI6.DOI
ALP23PI3,1I= DSQRTl14.DOI
ALP23PI3,21= DSQRTI40.00/7.DOI
ALP23PI3,31= DSQRTI72.DO/7.DOI
ALP23PI4,21=-DSQRTI30.DOI
ALP23PI4,31= DSQRTI12.DOI
ALP23PI5,21= DSQRTI198.DO/7.DOI
ALP23PI5,31= DSQRTI180.DO/7.DOI
ALP23PI7,31= DSQRTI78.DOI

C TABLE ziCI
ALSQ3Pll,21=-DSQRTI12.DO/35.DOI
ALSQ3PI3,11= DSQRTI14.DO/5.DOI
ALSQ3PI3,21=-DSQRTI16.DO/49.DOI
ALSQ3PI3,31= DSQRTI144.DO/245.DOI
ALSQ3PI4,21= DSQRTI4.DOI21.DOI
ALSQ3PI4,31= DSQRTI8.DO/I05.DOI
ALSQ3PI5,21=-DSQRTI396.DO/245.DOI
ALSQ3PI5,31= DSQRTI72.DO/49.DOI
ALSQ3PI7,31= DSQRTI156.DO/35.DOI
N3P=IlRMXl+l

13PP1=IIREAOlN3PI+l
00 380 Nl=l,NTPHST

N2P=Nl+2 .
12PP=(IIREAOlN2PI/21+1

BlN2P,N3P,11=ClFAC*ALP23PI13PP1,12PPI
380 CONT INUE

00 385 Kl=I,3
et2,N3P,Kl+11=C2FAC*ALSQ3PI13PPl,Kl1

385 CONTINUE
GOTO 1000

410 ROTFAC=CONI
Kill 11=2
KIIl21=4

Kln31=6
KIIl41=B

IF=2*IIREAOlll-KTRLll1
ID=IF

IE=O
00 450 N3=1,INTMAX
IFlKTRLl1911 415,420,415

415 IFlN3-INTMAX) 420,435,420
420 IB=2*KI IlN31

00 430 Nl= 1,IICPLE
1l=IIREADlNlI
IC=2*11-KTRllll

00 430 N2=Nl,IICPLE
12=IIREAOlN21
IA=2*12-KTRL I 1I

HATA=I A+ 1
HATA=DSQRTI HATAI

CALL CLEB
430 BlN1,N2,N31=ROTFAC*HATA*RAC

1205
1205
1206
1206
1207

KA1208
KA1209
KA1210
KA1211
KA1212
KA1213
KA1214
KA1215
KA1216

KA1217
KA1218
KA1219
KA1220
KA1221
KA1222
KA1223
KA1224
KA1225

1226
1226
1227
1227
1227
1228
1229
1230
1231
1232
1233

KA1234
1234
1234

KA1234
KA1234·

1235
1235
1235
1236
1237
1238
1239
1240
1240
1240
1241
1241
1241
1242
1242
1243
1244

GO TO 450
435 00 440 Nl=l,IICPLE

ITW=IIREADlN11*2-1
ELSQ=ITW*IITW+11*IITW+21

ELSQ=DSQRTI ELSQI
440 BINl,N2,N3J~0,5DO*~LSQ*VCOUPLI31
450 CONTINUE

GO TO 1000
510 IFIINTMAX-ll 555,515,555
515 KIllll=2+1ABSI KPRITRI21-KPRITRllll

Il=IIREADlll
00 520 N2=2, IlCPLE
12=IIREAOlN21

HAT! 2=2* 12
HATFC=DSQRTIHATI2/5.DOI*ll-1.DO»**112-1111

520 Bll,N2,11=COMFAC*HATFC*VCOUPLIN2-11
GO TO 1000

555 NIPHST=IICPLE-l
1 IGRND=I IREADI 11

IRTRTW=KEXCOMI121*2
HATR=IRTRTW+l

KIIlll=2
KIll 21=KEXCOMI 121

A3=VCOUPLI71
B3=VCOUPLl81*DSQRTll.000-A3*A31

A5=VCOUPll 91
B5=VCOUPL I 10» *OSQRT I 1.000-A5*A51

COMFC2=COMFAC/CON2
00 585 Nl=2,IICPLE

Ill= 1 I RE AO IN11
HATl=1Il*2

HA TI =I 111/21 *4 +1
IFlNl-NIPHSTI 561,561,564

561 IFIIIl-21 563,562,563
562 Al=A3

B1=B3
GO TO 569

563 Al=A5
Bl=B5
GO TO 569

564 IFlKEXCOMI121/2-1I 565,566,565
565 A1=0 .00

Bl=1.00
GO TO 569

566 IFIIII-21 568,567,568
567 Al=-B3*VCOUPLI41

Bl=A3
GO TO 569

568 Al=-B5*VCOUPLI41
Bl=A5

569 Sl=l-l.DO 1**MOOlI11-1IGRNO,21
Bll,Nl,ll=COMFAC*Sl*DSQRTI HATI/HATII*VCOUPLIII*AI
IA=4
IB=4

lC=1 1Il/21*4
ID=O
lE=O
1 F=O

1245
1246
1247
1247
1248
1249
1250
1251
1252
1253
1253
1254
1255
1255
1256
1257
1258
1259
1259
1260
1260
1261
1261
1262
1262
1263
1263

KA1264
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1265 J:'ooo
1266 0')
1267
1268
1269
1269
1269
1270
1270
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1271
1272
1272
1272
1273
1274
1274
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1275
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1278
1278
1278
1278



CAlL CLEB
Cl=RAC

Bll,Nl,2'=COMFC2*Sl*Cl*OSQRTI HATI/HATll*IVCOUPLI3'**21*Bl
00 585 N2=Nl,1ICPLE

l12=llREAOIN21
HAT2=112*2

HATII=1112/2'*4+1
lFlN2-NlPHST' 571,571,574

571 IFI112-~J 573,572,573
572 A2=A3

B2=B3
GO TO 579

573 A2=A5
B2=B5
GO TO 579

574 IFlKEXCOMI12'12-1' 575,576,575
575 A2=0.00

B2=1.00
GO TO 579

576 IFi112-21 578,577,578
577 A2=-B3*VCOUPLI41

B2=A3
GO TO 579

578 A2=-B5*VCOUPLI41
B2=A5

579 lA=4
IB=1111/21*4
lC=112*2-1

10= 1IGRNO*2-1
lE=111212'*4
IF=ll1*2-1

CALL RAC7
Rl=RAC

GEOFAC=OSQRTlO.400*HAT11*HATl*HAT21*11-1.00'.*1111-1l2II*VCOUPLI21
BlNl,N2,l'=COMFAC*GEOFAC*IA2*Bl+Al*B21*Rl

585 CONTINUE
GO TO 1000

610 ROTFAC=CONI
ROTFC2=ROTFAC*ROTFAC

KQNOTWlll=O
KQNOTWI2'=0
KQNOTWI31=0
KQNOTWI4'=4

KQNOTWI5'=2
KQNOTWI61=4
KQNOTWI11=6

SQRT5=1.DO/CON6
SQRT7=1.00/CON7
NB=O
00 620 N=1,7
IFIKEXCOMlN+2011 615,620,615

615 ITRANG=KEXCOMlN+201
00 617 IT=l,ITRANG

NB=NB+l
617 lITYPElNBl=N
620 CONTINUE

00 690 KIREPT=1,4
KEXCOMI281=KIREPT

1278
1278
1279
1280
1280
1280
1281
1282
1283
1284
1284
1284
1285
1285
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1286
1287
1287
1287
1288
1289
1289
1289
1290
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1291
1291
1291
1292
1292
1292
1293
1293
1294
1295
1296
1297

KA1298
1298
1299
1299
1299
1299
1300
1300
1300

KA1301
KA1301

1302
1303
1304
1305
1306
1306
1307
1308
1309
1309

GO TO 1631,632,633,6341,KIREPT
631 lNTMAX=2

KlIll1=2
Kll121=4
GO TO 640

632 lNTMAX=2
LAMOAP=O

KIllll=2
KII121=3
GO TO 640

633 INTMAX=6
LAMOAP=2

KIll 11=0
KII121=2
K11131=4

KI1l41=1
KI1I5'=3
KIIl61=5
GD TO 640

634 INTMAX=7
LAMOAP=4

KlIlll=2
KII121=4
KlIl31=6

KIl 141=1
KIl151=3
K11161=5
Klll71=7

640 00 641 Nl=l,lICPLE
00 641 N2=1,IICPLE
00 641 N3=1,INTMAX

641 BINl,N2,N31=O.0 00
IFlKIREPT-11 643,645,643

643 LMOPTW=LAMoAP*2
HATLDP=LMOPTW+l
HATLOP=OSQRTI HATLOPI

645 00 680 Kl=l,INTMAX
LAMOA=KIIIKll

LAMOTW=LAMOA*2
HATLMO=LAMOTW+l

HATLMO=OSQRTI HATLMol
00 680 Nl=l,IICPLE
11= 11Rf:AOI Nil

I1TW=Il+11-KTRLI11
ITl=IITYPElNll

00 675 N2=Nl,llCPLE
I2=l1RlAOlN21

12TW=2*12-KT RLlll
HATI2=I2TW+l

HAT12=OSQRTI HATI21
IT2=IITYPE (N21

IFlKIREPT-ll 655,651,655
651 IFllTl-lT21 675,652,675
652 lA=I2TW

IB=2*KIIlKll
IC=I lTW

IF=KQNOTWI1111
10= lF

1310
1311
1312
1312
1312
1313
1313
1314
1314
1314
1315
1315
1316
1316
1316
1317
1317
1317
1317
1318
1318
1319
1319
1319
1320
1320
1320
1320
1321
1321
1321
1322 ,r:o..
1323 ...:J
1324
1324
1324
1325
1326
1326
1327
1327
1328
1329
1329
1329
1330
1331
1331
1332
1332
1332
1333
1334
1335
1335
1335
1335
1335



J:'o­
00

139Z
1393
1393
1393
1393
1394
1395
1395
1395
1395
1396
1397
1398
1398
1399

1361
ROUTINES ***

KA136Z
KA136Z
KA1363

1364
KA1365

1366
1367
1368
1369
1370
1371
137Z
1373
1374
1375
1376

*******
KA1378

1380
1381
138Z
1383
1384
1385
1386
1387
1388

KA1388
KA1388

1388
1389
1389
1390
1390
1391
1391

C PROGRAM ON LIB=LOAD.lYK,NAME=S036JI
SUBROUTINE AMATRX

CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLIOIT REAL*8 IA-H,O-ll
COMPLEX*16 TTR,TTI,ZERO
OOMMON FACLCGI 5001, RAC, I A,I B, IC,ID, re , I F, L9191, LMAX, U9
COMMON KTRLI301,KEXOOMI501,EXTGOMI501,KTLOUTI301
COMMON FI711,GI711,FD(701,GDI701,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLERII001,ARI701,AII701,BR1701,BII701,CEII01,DRII01.

1 ECMI 101,
2 IIMULTII01,IIREADI101,KPRITRII01,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEII01,SGMAZZII01,THETAIIOOI,VCOUPLIZOI,
4 WNII01,WNINIII01,WCII01

COMMON ISTRTW,IIGPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
Z AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RlEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMESZ,WNUNIT,TTR,TTI,ZERO

CCCCCC ***** COMMON FIELDS USED IN GOMMON BY SEVERAL ROUTINES
COMPLEX*16 EXSGRI
COMMON EXSGRII70,61,FCI70,61,FDCI70,61,GCI70,61,GDCI70,61
COMMON VCENTRIZOOl,VCENTIIZOOI,VSPIN IZOOI,VCOULMIZOOI,

1 VCPLIRIZOOJ,VCPLIIIZOOI,VCPL2RIZOOI,VCPLZIIZOOJ,
Z VCPDIRIZOOl,VCPDlIIZOOI,VGPDZRIZOOI,VOPDZIIZOOI,
3 VCPD3RIZOOl,VCPD3IIZOOI

COMMON AMATI 130,301,AMATZ 130,301,AMATCPI60 I,
1 AMATICI30,301,AMATZCI30,301,AMATSSI30,301,
Z BII0,l0,l01,KIIIZ41

KIREPT=KEXCOMIZ81
PI=3.14159Z653589793
CON1=1.DO/DSQRTI4.DO*PII

JJ=KEXCOMI451
KTRLIT=KTRLlll*11-KTRLI711

KTIPIS=KTRL1T+ISTRTW
KTISCK=KTIPIS-Z*IKTIPIS/ZI

JJTRTW=Z*JJ-Z+KTISCK
MJBRTW=-JJTRTW

IFIKTRL(711 910,570,910
570 CALL DOT6ST 11391,MXROW,301

GALL DOTEST 1139Z,INTMAX,101
00 900 M1=I,MXROW
Nl=NNROW IM11

Il=IIREADINll
J1=JJROWI MlI
LI=LL ROW IMll

00900 MZ=M1,MXROW
NZ=NNROWIMZl

IZ=IIREADINZI
JZ=JJROWIMZJ
L2=LLROWIM21

KISELC=1
00 890 Kl=l,INTMAX
KASPSP=O

IFlKTRLl1911 711,713,711
711 IFIKl-31 713,71Z,713

1336
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KA 1359
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IE=O
CALL CLEB

BINl,NZ,Kll=ROTFAC*HATIZ*RAC
GO TO 675

655 IFIIT1-l1 675,656,675
656 IFIITZ-l1 657,675,657
657 IT Zrl1=IT z-r

GO TO 1661,66Z,661,662,662,66ZI,ITZMl
661 IA=4

Cl=SQRT5
GO TO 663

66Z IA=6
Cl=SQRT7

663 IB=LMDPTW
lC=LAMDTW

ID=O
IE=O
IF=O

CALL CLEB
Rl=RAC

GO TO 1666,666,665,665,665,6651,ITZMl
665 IF=KQNOTWIITZI

10= IF
CALL CLEB

666 RZ=RAC
lE=- ID

IF=O
IA=IZJW

IB=LAMDTW
IC=IlTW
CALL CLEB
R3=RAC

RCFAC=Rl*RZ*R3*Cl*VCOUPLIITZ+l1
ROTFC3=ROTFCZ*HATIZ*HATLDP/HATLMD
BINl,N2,K11=ROTFC3*RCFAC

675 CONTINUE
680 CONTINUE

CALL AMATRX
690 CONTINUi::

GO TO ZOOO
1000 CALL AMATRX
ZOOO RETURN

END



712 KASPSP=1
713 Bl=8INl,N2,Kll

IFI811 720,890,720
720 KI=KII IKU

IFIINTYPE-21 730,725,730
725 KISELC=1

IFIKl-31 750,726,726
726 KISELC=2

GO TO 750
730 IFIINTYPE-31 740,735,740
735 KISELC=1

GO TO 1750,726,726,726,750,750,7501,Kl
740 IFIINTYPE-41 743,745,743
743 IFIINTYPE-SI 750,745,750
745 KISELC=Kl
750 KITRTW=KI+KI

IA=I1+II-KTRLl11
IB=Jl
IC=I2+I 2-KTRL I 11

ID=J2
IE=JJTRTW
IF=KITRTW
CALL RAC7
RACl=RAC

IFIKASPSPI 785,751,785
751 IA=Ll

IB=L2
IC=KITRTW
10=0
IE=O
1 F-=O
CALL CLEB

RAC2=RAC
IA=Ll
IB=Jl
IC=L2
IO=J2

IE=ISTRTW
IF=KITRTW

CALL RAC7
RAC3=RAC

HAT=IL1+11*IL2+11*IJl+11*IJ2+11
HAT=OSQRTl HAT!

Sl= 1-1.00 I**MOO I I I JJTRTW-I STR TW-12*2+KTRLl.1I+L1+L21 /2
1 +IILI-L2)/2+KPRITRINII-KPRITRIN211/21,21
T2=Sl*HAT*RAC1*RAC2*RAC3

Tl=T2*B1
IFIINTYPE-61 752,754,752

752 GO TO I 761,766,771,773"KISElC
754 IFIKIREPT-ll 756,755,756
755 IFIKl-lI 766,761,766
756 GO TO 1755,763,765,7901,KIREPT
761 AMAT1IMl,M21=AMATIIM1,M21+Tl

IFIKTRLI1311 762,890,762
762 IFIKI-21 890,763,764
763 AMATICCM1,M21=AMATICIMI,M21+TI

GO TO 890
764 IFIKI-31 890,765,89C
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765 AMAt2CIMl,M21=AMAT2CIMI,M21+TI
GO TO 890

766 AMAT2IMl,M21=AMAT2IM1,M21+Tl
IFIINTYPE-31 890,767,890

767 IFII2-21 890,768,890
768 IFIMl-11 890,769,890
769 AMATCPIM2)=AMATCPIM21+Tl

GO TO 890
771 AMAT1CIM1,M21=AMATICIMI,M21+TI

GO TO 890
773 AMAT2CIMl,M21=AMAT2CIM1,M21+Tl

GO TO 890
785 IFILI-L21 890,786,890
786 IA=1

IC=1
IE=L1
IF=2
CALL RAC7

RAC2=RAC
Cl=I-1.0001**MOOIIIJJTRTW+J1+J2+L1-IIMULTINIII/2+11,21
HAT=6*IIB+ll*110+11

HAT=oSQRTl HAT)
T2=RAC1*RAC2*Cl*HAT

Tl=T2*Bl
790 AMATSSIMl,M21=AMATSSIMl,M21+Tl
890 CONTINUE

AMATlIM2,MlI=AMATl IMl,M21
AMAT2 IM2,Ml'=AMAT2 IMl,M21

AMATSSIM2,Mll=AMATSSIMl,M21
AMATICIM2,Mll=AMATICIMI,M2'

AMAT2CIM2,Ml)=AMAT2CIMl,M21
900 CONTINUE

GO TO 990
910 ROTFAC=CON 1

00 930 M1=I,MXROW
Ll=LLROWIMU

Jl=JJROWIMU
HATSQl=ILl+ll*IJl+11

00 930 M2=Ml,MXROW
L2=LlROWIM21

J2=JJROWIM21
HATSQ2=IL2+11*IJ2+11

00 925 Kl=I,INTMAX
LAMoA=2*K1

LAMoTW=LAMoA*2
HATLMo=LAMOTW+l

HATFAC=oSQRTI HATSQl*HATSQ2/HATLMol
SI=I-I.0001**MOoIIIISTRTW+MJBRTWI/2+ILI-L21141,21
IA=Ll

IB=L2
IC=LAMoTW
10=0
IE=O
1 F=O
CALL CLeB

Cl=RAC
IC=J 1

ID=J2
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IE=LAMOTW
IF=1STRTW
CALL RAC7
Rl=RAC

IA=Jl
1B=J2
1C=LAMOTW
IE=MJBRTW
10=-1E
1F=O

CALL CLEB
C2=RAC

Tl=ROTFAC*Sl*HATFAC*Cl*C2*Rl
GO TO 1921,922,923,9241, Kl

921 AMATlIMl,M21=AMATlIMl,M21+T1
GO TO 925

922 AMAT2IM1,M21=AMAT2IMl,M21+T1
GO TO 925

923AMATIC1Ml,M21=AMAT1CIMl,M21+Tl
GO TO 925

924 AMAT2CIMl,M21=AMAT2CIMl,M21+Tl
925 CONTINUE

AMATIIM2,Ml1=AMATlIMl,M2J
AMAT2IM2,Mll=AMAT2IMl,M21

AMAT1CIH2,Ml1=AMATlCIMl,M21
AMAT2CIM2,Mll=AMAT2C(Ml,M21

930 CONTINUE
4050 FORMATI8E15.51
4060 FORMAT I IH I

990 IFIKTLOUTI911 4210,4250,4210
4210 1FIJJ-KEXCOM(511 4250,4212,4212
4212 1FIJJ-KEXCOMI611 4214,4214,4250
4214 IFIKEXCOMI461-KEXCOMI711 4250,4220,4250
4220 WR1TE16,42301 INTYPE,INTMAX,IKIIINl1,Nl=1,INTMAXl
4230 FORMATI22HO**BMATRIX FOR INTYPE=Il,8H INTMAX=Il,7H LAMDA=10131

DO 4232 Kl=l,INTMAX
WRlTE16,40601
00 4232 Nl=l,IICPLE
WRITE 16,4050 I I BIN1,N2, Kll ,N2=1, I ICPLE J

4232 CONTINUE
IFIKTLOUT(1011 4233,4250,4233

4233 WRITE16,42341
4234 FORMATII0HO**AMATRIXI

DO 4240 Ml=l,MXROW
4240 WRITE(6,40501 IAMATI IM1,M2J,M2=1,MXROWI

WRITE16,40601
00 4245 Ml=l,MXRGW

4245 WRITE16,40501 IAMAT2 IMl,M21,M2=I,MXROWI
WRIT!:16,4Ö601
00 4246 Ml=l,MXROW

4246 WR1TE16,40501 IAMATSSIMl,M21,M2=1,MXROWl
WRIlEI6,4060)
00 4247 Ml=l,MXROW

4247 WR1TE16,40501 IAMATICIMl,M21,M2=1,MXROWl
WRITE16,40601
00 4249 Ml=l,MXROW

4249 WRITE(6,4050J IAMAT2CIMl,M21,M2=1,MXROWI
WRITE16,40601
WRITElö,40501 IAMATCP! M21,M2=1,MXROWI

4250 RETURN
END
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C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JJ
SUBROUTINE SMATRX 1504

CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE ROUTINES ***
IMPLICIT REAL*8 IA-H,O-Zl KA1505
COMPLEX*16 TTR,TTI,ZERO KA1505
COMMON FACLOGI5001,RAC,IA,1B,IC,ID,IE,IF,L9191,LMAX,U9 1506
COMMON KTRLI301,KEXCOMI501,EXTCOMI501,KTLOUT(301 1507
COMMON FI711,GI711,FDI701,GDI701,ETA,SIGMAZ,RHOMX,RD KA1508
COMMON ANGLERI 1001,AR1701 ,All 701 ,BR1701 ,BI I 701 ,CEI 101 ,DRII01, 1509

1 ECM(lOl, 1510
2 IIMULTII01,IIREADII01,KPRITRII01,JJROWI301,LLROWI301, 1511
3 NNROWI301,QVALUEII01,SGMAZZII01,THETAII001,VCOUPLI201, 1512
4 WNIlOl,WNINll 101 ,WCIlOl 1513

COMMON ISTRlw,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL, 1514
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES, 1515
2 AMUPMU,CHARGE,CFUNIT,OFN,OFNS,DFNW,OFNSP,ELAB,ETUNIT, 1516
3 PMAS,RMAS;RZERO,RZEROC,RZEROS,RZEROW,RZROSP, 1517
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR, 1518
5 XMES1,XMES2,WNUNIT,TTR,TTI,ZERO 1519

CCCCCC ***** COMMON FIELDS USEO IN COMMON BV SEVERAL ROUTINES *******
COMPLEX*16 Q,ARI,BRI,EX,OIVQ,SUMRI,EXSGRI KA1521
COMMON EXSGRII70,61,FCI70,61,FDCI70,61,GCI70,61,GDCI70,61 1523
COMMON VCENTRI2001,VCENTI(200),VSPIN 12001,VCOULMI2001, 1524

1 VCPL1RI2001,VCPLLII2001,VCPL2RI2001,VCPL2I12001, 1525
2 VCPDIRI2001,VCPOII12001,VCP02R(200),VCPD2II2001, 1526
3 VCP03R12001,VCPD3I12001 1527

COMMON H167101 1528
DIMENSION URCI30,301,UICI30,301,UDRCI30,301,UOIC(30,301, 1529

1 WNRATOII01,Q(3B,391,ARII701,BRII701 KA1530
EQUIVALENCE IH(31011,URCI111,IHI40011,UICll11,IHI49011,UDRCll11, KA1531

i rH1580 II ,UDI CI 111, I HIö7011 ,WNRA TOI III ,1 HIll, QIIII ,1 AR( 11, AR II 11 I , KA1532
2IBRIll,ERIIlll KA1533 (J1

KBOUNO=KEXCOM( 411 1535 0
NB,OUND=KEXCOMI421 1535
MXROWI=KEXCOM(431 1535

JJ=KEXCOM(451 1536
K=KEXCOMI461 1536

MXROW1=MXROW+l 1537
MXRBRI=MXROW+MXROW*KBOUND 1537

CALL 00TESTI1537,MXROW,301
CALL DOTESTI1538,IICPLE,101
00 105 Il=l,UCPLE 1538
WNR=WNI I ll/WNI 1) 1539

WNRATOIIl1=WNR*DSQRTI WNRI 1539
105 CONTINUE 1540

KWRIT2=Q 1541
IFIKTLOUTI1211113,119,113 1542

113 IFIKTRLI911 118,114,118 1543
114 IFIJJ-3) 118,118,119 1544
118 KWRU2=1 1545
119 NMATCH=ll-KBOUNOI+KBOUNO*MXROWI 1546

00 700 NMAT=l,NMATCH 1547
REWIND 8 1548
IFIKBOUNDI 125,145,125 1549

125 MXROW2=2*MXROW 1550
IM=MXROW2+1 1550



CALLDOTESTl 1551,IM,391
Da 127 M3=1,MXROW2

127 READ 181 IQIMI,M31,MI=1,MXROW21
DO 129 M3=I,NMAT

129 READ 181 IQ(Ml,IMI,M1=1,MXROk21
DO 130 M3=MXROW1,MXROW2
DO 130 M1=1,MXROW2

130 QIMl,M31=-QIMI,M3)
NLJMAX=l
IFIKWRIT21 4610,170,4610

4610 WRITE16,46151 K80UND
4615 FORMATI21HOQMATRIX FOR KBOUND =,121

DO 4620 M3=1,IM
4620 WRITE16,40601 IQIMl,M31,Ml=1,MXROW21

GO TO 170
145 DO 150 M3=I,MXROW

READ 181 IURCIMl,M31,UICIM1,M31,UDRCIM1,M31,UDICIMl,M31,
1 Ml=l,MXROWI

150 CONTINUE
IM=MXROW1

4060 FORMATlI412H I ,E14. 7,IH, ,E14.7, 1Hl III
IFIKWRIT21 4120,160,4120

4120 WRITE16,41501
4150 FORMATI8HOURC ETCI

DO 4160 M3=1,MXROW
WRITE16,40601 IURCIM1,M31,UICIM1,M31,UDRCIMl,M31,UDICIM1,M31,

1 M1=1,MXROWI
4160 CONTINUE

160 IFIKTRLI711 162,165,162
162 NLJMAX=MXRDW

GO TO 170
165 NLJMAX=MXRGWI

CALL. DOTESTI1581,MXROWI,301
170 DO 600 NLJ=l,NLJMAX

IFIKBOUNDI 300,175,300
175 DO 179 N=l,MXROW

QIN,IMI=ZERO
NS=NNROwINI
LT=ILLROWINI/21+1

FT=FCILT,NSI
GT=GC I LT, NS I
FDT=FDCILT,NSI
GDT=GDCILT,NSI

DO 179 M=l,MXROW
UR=URCIN,MI

UI=UICIN,MI
UDR=UORCIN,MI
UDI=UDIC IN,MI

QR=UR*GDT-UI*FOT-UDR*GT+UDI*FT
QI=UR*FDT+UI*GDT-UOR*FT-UDI*GT

QIN,MI=OCMPLXIQR,QII
179 CGNTINUE

LT=ILLROWINLJI/21+1
HAT=2*LT-l
FAC=-DSQRT I HAT!

QINLJ,IMI=FAC*EXSGRIILT,11
IFIKWRIT21 4220,300,4220

4220 WRITE16,42301 NLJ,NLJMAX
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4230 FORMATI26HO**QMATRIX FOR NLJ,NLJMAX=2131
M=IM
IFINLJ-114235,4234,4235

4234 M=l
4235 DO 4240 M2=M,IM
4240 WRITE 16,40601IQIM1,M21,Ml=1,MXROWI

300 CALL SIMLEQ
IFIKWRIT21 4320,320,4320

4320 WRITE16,43301
4330 FORMATI6HO**AMPI

WRITE16,40601 IBRIINI,N=I,MXRBRIJ
320 IFIKBOUNDI 330,340,330
330 DO 335 M1=1,MXROW

M2=Ml+MXROW
335 BRIIMII=BRIIM21

GO TO 490
340 DO 430 N=I,MXROW

NS=NNROWINI
LT=ILLROWINI/21+1
FT=FCILT,NSI
FDT=FDCILT,NSI

DO 430 M=l,MXROW
UR=URCIN,MI

UI=UICIN,MI
UDR=UDRC I N,M I
UDI=UDICIN,MI

QR=UR*FDT-UDR*FT
QI=UI*FOT-UDI*FT

QIN,MI=DCMP~XIQR,QII

430 CONTINUE
00 445 N1=I,MXROW
ARIINll=ZERO

445 CONTINUE
DO 450 Nl=I,MXROW
00 447 Ml=l,MXROW

447 ARIINII=ARIIN11+QINl,M11*BRIIMll
450 CONTINUE

DO 455 N1=1,MXRDW
NT=NNROWINU

LT=ILLROWINll/21+1
HAT=LT+LT-1

FAC=WNRATOINTI/DSQRTI HATI
SUMRI=FAC/EXSGRIIlT,NTI

455 BRIINll=ARIIN11*SUMRI
490 WRITE 191 IBRIINI,N=l,MXROWI

IFIKTLOUTl1111 4510,600,4510
4510 WRITE16,45201 JJ,K,NLJ
4520 FORMAT124HO**CMATRIX FOR JJ,K,NLJ=3131

WRITE16,40601 IBRIINll,NI=l,MXROWI
600 CONTINUE
700 CONTINUE

1000 RETURN
END

KA1596
KA1596
KA1597
KA1598
KA1S99
KA1600

1602
KA1603

1604
KA1605

1606
KA1608

1609
1610
1611
1612
1613
1614
1614
1614
1614
1615
1616
1616
1616
1616
1617
1617

KA1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1627
1627
1628
1629
1630
1631

KA1632
1633
1634
1635
1637
1638
1639
1640

U'l-



1683
KA 1683
KA 1684
KA 1685
KA 1686
KA 1687

1688
1689
1690
1691
1692
1693
1694
1695

KA 1696
1697
1698
1699
1700
1701
1702

KA 1703
1705
1706
1707

01
l')

GO TO 1000
840 DIVQ=TTR/DIVQ

QII,II=TTR
11=1+1
DO 850 J=I 1, IM

850 QlI,JI=QlI,JI*DIVQ
IFtIl-IMI860,880,880

860 DO 870 K1=I1,MXROW
EX=QlK1,II
DO 870 KZ=I,IM
QtK1,K21=QtK1,K21-EX*QtI,K21

870 CONTINUE
880 BRIIMXROWI=QIMXROW,IMI

I=MXROW
IFtMXROW-11 1000,1000,892

892 SUMRI=ZERO
DO 894 K2=I,MXROW
SUMRI=SUMRI+BRItK21*QlI-1,K2)

894 CGNTINUE
1=I-I
BRIt Il=Q(I, IMI-SUMRI
IFU-lI 1000,1000,892

1000 MXROW=MXROWM
RETURN
END
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o IN SIMLEQI
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e

PRO GRAM ON LIB=LOAD.ZYK,NAME=S03bJK
INTEGRATION OF DIFFERENTIAL EQUATIONS
SUBROUTINE SIMLEQ

eecccc ****** CCMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 tA-H,O-ZI
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGt5001,RAC,IA,IB,IC,ID,IE,IF,L9t91,LMAX,U9
COMMON KTRLt301,KEXCOMt501,EXTCOMI501,KTLOUTI301
COMMON Ft711,Gt711,FDI701,GD(70),ETA,SIGMAZ,RHOMX,RD
COMMON ANGLERt 100) ,AR(70) ,AIl701 ,BR(70) ,BI (70) ,CEllOI ,DRl101,

1 ECMllOI,
2 IIMULTl101,IIREADl101,KPRITRl101,JJROWt301,LLROWI301,
3 NNROWI301,QVALUEl101,SGMAZZl101,THETAI1001,VCOUPLt201,
4 WN(10),WNINIt101,WCllOI

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RlEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMES2,WNUNIT,TTR,TTI,ZERO

eccccc ***** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMPLEX*16 Q,ARI,BRI,EX,DIVQ,SUMRI,EXSGRI
COMMON EXSGRIt70,6),FCt70,61,FDCI70,61,GCt70,61,GDCt70,61
COMMON VCENTR(200),VCENTII2001,VSPIN 12001,VCOULMI2001,

1 VCPLIR(200),VCPL1I(2001,VCPL2Rt2001,VCPL2ItZOOI,
2 VCPD1RI2001,VCPDIII2001,VCP02Rt2001,VCPD2II2001,
3 VCPD3Rt2001,VCP03I12001

COMMON Q138,391
DI~ENSION ARIt70J,BRIt701
EQUIVALENCE tARtll,ARItlll,tBRlll,BRIllI1
MXROWM=MXROW

KBOUND=KEXCOMI411
MXROW=MXROW*ll+KBOUNDI

IM=MXROW+l
CALL OOTESTI1670,MXROW,381
DO 870 I=l,MXROW
BIGQ=QlI,II*DCONJGtQtI,III

MXI=I
DO 816 Il=I,MXROW
ei-ct r i , II*DCONJGlQlIl, 111

IFlBIGQ-B1) 815,816,816
815 BIGQ=B1

MXI= 11
816 CONTINUE

IFlMXI-II 818,822,818
818 DO 820 J=I,IM

EX=QlI,JI
QlI,JI=QlMXI,JI

820 QlMXI,JI=EX
822 DIVQ=QlI,II

DIVQAB=DIVQ*DCONJGlDIVQI
IFIDIVQABI 830,830,840

830 WRITE16,8351 1,1
835 FORMATl3H QlI2,lH,I2,15HI

DO 836 I=l,MXROW
836 BRIlll=ZERO
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DO 64 NPS=l,NPOlST
TOTLXSINPSI=O.DO
TOTLXPlNPSI=O.DO
TOTLXClNPSI=O.DO
REACCRlNPSl=O.OO
STRGFNlNPSI=O.DO
STRGFSlNPSl=O.DO
STRGFP (NPS1=0. 00

64 CONTINUE
PI=3.1415926S35S~793

PA ISQ=PI*P I
XSQ=IWNl11*XBARI**2
C1=6.DO*PAISQ*XSQ/ll.DO+XSQI
STGFCP=WNll1*WNl11/DSQRTlELABI
STGFCS=.5DO/PAISQ*STGFCP
STGFCP =STG FCP/ Cl

65 00 600 JJ=l,JJJMAX
KTIPIS=KTRLlll+ISTRTW

KTISCK=MODlKT1PIS,2l
JJTRTW=2*JJ-2+KTISCK

KEXCOMI45l=JJ
00 595 K=I,2
KEXCOMI46l=K

CALl NlJJJK
IFlMXROWI 595,595,70

70 NRT7MX=Q
DO 75 N1=",MXROW

. IFINNROWINll-ll 75,73,80
73 NRT7MX=NRT7MX+l
75 CONT INUE
80 00 110 NRT7=1,NRT7MX

110 ReAD 191 lCMXRlNRT7,Nl1,CMXIlNRT7,Nll,Nl=1,MXROWI
00 127 NEl=1,3

00 127 NE2=1,10
00 127 Nl=1,NRT7MX

CBAR1T(NE1,NE2,N11=lERO
CBAR2TlNE1,NE2,N11=lERO
CBAR3TINEl,NE2,N11=lERO
CBARlS(NE1,NE2,Nll=lERO
CBAR2S1NE1,NE2,Nl)=ZERO
CBAR3StNEl,NE2,Nll=ZERO
CBARIP(NEl,NE2,Nll=lERO
CBAR2PlNE1,NE2,Nll=lERO
CBAR3P.l NE1 ,NE2, NU =lERO

127 CONTINUE
DO 405 MSRE=l,MSREPT

MSTRTW=ISTRTW*12-MSREI
00 400 MTII=l,MULTll

MTIINV=MULT1Z+1-MTII
MTITTH=2*MTII-I-MULTll

MJTRTW=MSTRTW+MTITTW
00 130 Nl=l,MXROW

BIINll=O.ODO
BR(Nll=O.DO

130 CONTINUE
I F(JJTRTW- lABSlMJTRTWI I 250,160,160

160 00 240 NRT7=1,NRT7MX
CG1=1.00

1708
ROUTINES ***

KA1709
KA1709
KAI7l0

1711
KAl712

1713
1714
1715
1716
1717
1718
1719
1720
1721
1722
1723

**********
1727
1728
1729
1730
1731
1732
1733
1734

KA1736
1737
1738

*******
1740
1741
1742

KA1743
1743
1744
1745
1746
1746
1746

KA1747
1747
1748
1748
1748
1749
1749
1749
1749
1749
1749
1750

C
C

PROGRAM ON lIB=lOAD.lYK,NAME=S036Jl
CROSS SECTIONS
SUBROUTINE XSEC

ccecec ****** COMMON STATEMENTS THAT ARE COMMON TO All THE
IMPlICIT REAl*8 lA-H,O-ll
eCMPlEX*16 TTR,TTI,lERO
COMMON FAClOGI5001,RAC,IA,IB,IC,ID,IE,IF,l9191,lMAX,U9
COMMON KTRlI301,KEXCOMI501,EXTCOMI501,KTlOUTI301
COMMON FI711,GI711,FD(701,GOI701,ETA,SIGMAl,RHOMX,RD
COMMON ANGlERl1001,AR(70),AII70),BRI701,BI(701,CEI101~DRI101,

1 ECMl 101,
2 IIMUlTl101,IIREADI101,KPRITRI101,JJROWI301,LLROWI301,
3 NNROWl301 ,QVALUEI 101 ,SGMAlll 10) ,THETAl100l,VCOUPL (201,
4 WNII01,WNINII101,WCI101

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPlT,JJJMAX,MXROW,NXMAX,NXCPlE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ElAB,ETUNIT,
3 PMAS,RMAS,RlERO,RlEROC,RlEROS,RlEROW,RlROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES 1, XME S2, WNUNI T, TTR,TTI, lERO

eccccc ****** OlMENSION FIElDS USED ONlY IN THIS ROUTINE
COMMON EXSGRII8401,CMXR(10,301,CMXIl10,301,

1 lBART 110,10,31,lBARS 110,10,31,lBARP 110,10,31,
2 lBARTIl10,10,31,lBARS1110,lO,3J,lBARPlI10,10,3J,
3 CBARIT(3,~O,10J,CBAR2TI3,10,101,CBAR3TI3,10,101,

4 CBARlS13,10,101,CBAR2S13,10,101,CBAR3S(3,10,101,
5 CBARIPI3,10,101,CBAR2P(3,10,101,CBAR3PI3,10,101,
6 REACCRI31,TOTlXC(31,STRGFNI31,STRGFSI31,STRGFPI31,
7 TOTlXSI31,TOTLXPI31,EXTRA4(17291

COMPlEX*16 lBART,lBARS,lBARP,CBAR1T,CBAR2T,CBAR3T,CBARlS,CBAR2S,
1 CBAR3S,CBAR1P,CBAR2P,CBAR3P,EX,EXS,EXl,
2 lBART1,lBARS1,lBARPl

CCCCCC ***** COMMON FIElOS USEO IN COMMON BY SEVERAl ROUTINES
(OMMON AMSI3,3,31,BMTRllO,10,31,BMTII10,10,31,NENSBPI31,

1 NENSBT(31,SGMEXPI100,61,POlEXPll00,21,FAII4J,NFAI,
2 NPOLST

REWINO 9
REWIND 8
IF(KTRlI71) 30,45,30

30 CAll ACCSAB
GOTD 99.0

45 MUlT1l=IIMUlTl11
ISMUlT=ISTRTW+1

MSREPT=IISTRTW/2)+1
IFlKTRll31J 61,65,61

61 00 63 Ml=1,MULTll
DO 63 M2=1,MUlTll
DO 63 M3=1,ISMUlT

lBARTllMl,M2,M31=lERO
lBARS11M1,M2,M31=lERO
lBARPl(Ml,M2,M31=lERO
lBART IMl,M2,M3)=lERO
lBARS lM1,M2,M31=lERO
lBARP IMl,M2,M31=lERO

63 CONTINUE
CALl DOTESTI1750,NPOLST,31



IF(ISTRTWI 210,212,210
210 JT=JJROWINRT7)

LT=llROWINRT71
IA=lT

IB=I STRTW
lC=JT
10=0

IF=MSTRTW
IE=IF
CAll ClEB

CGl=RAC
212 CG2= 1.00

IFIKTRLl 1) I 214,216,214
214 IA=JT

IB=MUlTlZ-l
IC=JJTRTW
IO=MSTRTW
IE=MTlTTW

IF=MJTRTW
CALl ClEB
CG2=RAC

216 CG12=CGl*CG2
00 230 Nl=l,MXROW
BR(Nl)=BRINl)+CG12*CMXRINRT7,Nl)

230 BII N11=Bll NlJ+CG12*CMXI I NR T7, NI)
240 CONTINUE
250 WRITE (BI IBRINl),BIINl),Nl=l,MXROWI

IFIKTRl(3)) 252,400,252
252 00 395 NlJ=1,NRT7MX

J2TRTW=JJROWINlJI
l2TRTW=lLROWINlJI

TWl2Pl=l 2TRTW+ 1
SQRTlB=OSQRTI TWl2Pl)
SIGNI V=O.O 0

IFIISTRTW-1I 262,261,254
254 IF(MSRE-l) 262~261,262

261 SIGNIV=I-1.00 1**MOOlll2TRTW+ISTRTW-MUlTIZ+I-JJTRTWI/2,21
262 00 295 MTFF=1,MUlT1Z

MTFTTW=2*MTFF-I-MUlTIZ
MSFTTW=MJTRTW-MTFTTW

IFIISTRTW-IABSI MSFTTW)I 295,264,264
264 M~FF=IISMUlT+I-MSFTTWI/2

CGl=1.00
IFIKTRlll)) 266,267,266

266 IA=J2TRTW
IB=MUlTlZ-l
IC=JJTRTW
IO=MSFTTW

IE=MTFTTW
IF=MJTRTW
CAll ci.es
CGl=RAC

267 CG2=1.00
IFIISTRTWI 268,265,268

268 IA=l2TRTW
1B=ISTRTW
IC=J2TRTW
ID=O

1781
1782
1782
1783
1783
1783
1783
1783
1783
1784
1784
1785
1781>
1787
1787
1787
1787
1787
1788
178B
17B8
1789
1790
1791
1792
1793
1794
1795
1796
1797
1797
1798
1798
1798
1799
1800

KA 1801
1802
1B02
1803
1803
1804
1804
1804
1805
1805
1805
1805
1806
1806
1806
1806
1807
1807
IB08
1808
1808
1808

1F=MSFTTW
lE=IF
CAll ClEB

CG2=RAC
269 Tl=CGl*CG2*TWl2Pl

TRl=Tl*BRINlJI
TIl=Tl*61(NlJ)

EX= DCMPlX (TR1, TI 11
EX l=ZERO

IFIMSRE-ll 271,273,271
271 EXl=EX

EX=ZERO
273 ZBART (MTII,MTFF,MSFF)=ZBART (MTll,MTFF,MSFFI+EX

ZBARTlIMTII,MTFF,MSFFI=ZBARTlIMTII,MTFF,MSFF)+EXl
IFll2TRTW-21 276,277,295

276 ZBARS IMTII,MTFF,MSFFI=ZBARS IMTII,MTFF,MSFFJ+EX
ZBARSl(MTII,MTFF,MSFF)=ZBARSlIMTII,MTFF,MSFFI+EXl

GO TO 295
277 Z6ARP IMTII,MTFF,MSFFI=ZBARP IMTII,MTFF~MSFFI+EX

ZBARPlIMTII,MTFF,MSFFI=ZBARPlIMTII,MTFF,MSFF)+EXl
295 CONTINUE

00 370 NPS=l,NPOlST
NENSl=NENS6PINPSI

~;.,. NENS2=NENS6T.lNPS)
00 370 NEl=l,NENSl
A2=AMSINEl,MSRE,NPSJ

A22=AMSINEl,ISMUlT,NPSI*SIGNIV
00 365 NE2=1,NENS2
A262R=A2*BMTRINE2,MTII,NPSI+A22*6MTRINE2,MTIINV,NPSI
A2B2I=A2*BMTIINE2,MTII,NPSI+A22*6MTIINE2,MTIINV,NPS)
TR1=IA262R*BRI NlJ I-A262 I*B I INLJ IHSQRTLB
TIl=IA2B2R*BIINLJI+A2B2I*BRINLJI)*SQRTlB
EX=DCMPLXITRl,Tll)
GO TO (321,322,323),NPS

321 CBARITINEl,NE2,NLJI=CBARlT(NEl,NE2,NLJI+EX
GO TO 330

322 CBAR2TINEl,NE2,NLJI=CBAR2T(NEl,NE2,NLJI+EX
GO TO 330

323 CBAR3TINE1,NE2,NLJ/=CBAR3TINEl,NE2,NLJI+EX
330 IFIL2TRTW-21 341,346,365
341 GO TO 1342,343,344),NPS
342 CBAR1SINEl,NE2,NLJ/=CBARlSINEl,NE2,NLJI+EX

GO TO 365
343 CBAR2SINE1,NE2,NLJI=C6AR2SINEl,NE2,NLJ)+EX

GO TO 305
344 CBAR3SINEl,NE2,NLJI=CBAR3SINEl,NE2,NLJ/+EX

GO TO 365
346 GO TO (347,348,349),NPS
347 CBARIP(NEl,NE2,NLJ)=CBARlPINEl,NE2,NLJI+EX

GO TO 365
348 C6AR2PINEl,NE2,NLJ)=CBAR2~(NEl,NE2,NLJI+EX

Gd TO 365
349 CBAR3PINEl,NE2,NLJ)=CBAR3PINE1,NE2,NLJI+EX
365 CONTINUE
370 CONTINUE
395 CONTINUE
400 CONTINUE
405 CONTINUE

1808
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1809
1809
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1810
1810
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1835
1836
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1840
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1846
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1848
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~



IFlKTRLl311 505,5S5,505
505 00 520 NPS=l,NPOLST

NENS1=NENSBPINPSI
NENS2=NENSBTINPSI

00 520 NE1=1,NENSl
00 520 NE2=1,NENS2
00 520 NLJ=l,NRT7MX
GO TOI510,511,5121,NPS

510 EX =CBAR1TINEl,NE2,NLJI
EXS=C8ARlSINEl,NE2,NLJI

EXl=CBARlPINE1,NE2,NLJI
GO TO 515

511 EX =CBAR2TINEl,NE2,NLJI
EXS=C8AR2SINEl,NE2,NLJ I

EX1=C8AR2PINEl,NE2,NLJI
GO TC. 515

512 EX =CBAR3TINE1,NE2,NLJJ
EXS=CBAR3S INEl ,NE2, NLJI

EXl=CBAR3PINEl,NE2,NLJJ
515 STRGFNINPSI=5TRGFNINPSI+EX*DCONJGIEXI

STRGFSINPSI=STRGFSINPSI+EXS*OCONJGIEXSI
STRGFPINPSI=STRGFPINPS)+EXl*OCONJGIEX11

520 CONTlNUE
595 CONTINUE
600 CONTINUE

1FIKTRL(3)) elC,'990,610
610 SGABS=4.Dl*P1/IWNlll*WNllll

00 675 NPS=l,NPOLST
NEN51=NENS8PINPSI
NENS2=NENSBT1NPSJ

00 670 NE1=1,NENSl
00 670 NE2=1,NENS2
00 670 MTFF~l,MULTIZ

MTFTTW=2*MTFF-MULTIZ-1
MTFINV=MULT11+1-MTFF

B2R=BMTRINE2,MTFF,NPSI
821=8MTIINE2,MTFF,NPSI

00 670 MSFF=l,ISMULT
MSFTTW=ISTRTW+2-2*MSFF

MSFINV=ISMULT+I-MSFF
A2=AMSINEl,MSFF,NPSI

A2B2R=A2*B2R
A2821=A2*821

00 670 MTI1=1,MULTl1
MTITTW=2*MT11-MULTIZ-1

MT11NV=MULTIZ+1-MT11
81R=BMTRINE2,MT11,NPSI

BI1=8MT1INE2,MTI1,NPSI
00 660 MS11=l,1SMULT
MSITTW=1STRTW+2-2*MS1I
1F I MS1 TTW+MTlTTW-MSFTTW-MTF TTW I 660,615,660

615 A1=AMSINEl,MSII,NPSI
AIBIR=Al*B1R
A181I=A1*BlI

ABFACR=A IBlR*A282R +A1811*A2B21
ABFAC1=AIB11*A2B2R-AIBIR*A2B21

1FIISTRTW-lI 621,611,616
617 1FIMS1I-ll 622,621,622

1850
1851
1852
1852
1853
1854
1855
1656
1857
1857
1858
185,,8
1859
1659
1860
1860
1861
1861
1862
1863
1864
1865
1866
1867
1868
1869

KA 1870
1871
1871
1871
1872
1872
1872
1873
1873
1874
1874
1875
1876
1876
1877
1877
1877
1878
1879
1879
1880
1880
1881
1882
1883
1884
1884
1884
1885
1885
1886
1887

618 1FIMSI1-2) 621,621,622
621 MTI lT=MTlI

MTFFT=MTFF
MSFFT=MS FF
GO T0623

622 MT! lT=MTlINV
MTFFT=MTFINV
MSFFT=MSF1NV

623 lFIISTRTW-lI 631,631,624
624 1FIMS11-21 631,633,631
631 EX =ZBART IMTIIT,MTFFT,MSFFTI

EXS=ZBARS IMT11T,MTFFT,MSFFTI
EXl=Z8ARP IMTI1T,MTFFT,MSFFTI

GO TO 635
633 EX =ZBARTlIMTIIT,MTFFT,MSFFTI

EXS=lBARSlIMTI1T,MTFFT,MSFFTI
EX1=lBARPlIMTIIT,MTFFT,MSFFTI

635 TSGT=I(ABFACR+TTI*ABFACII*EXI*IO.OO,-l.DOb
TSGS=11ABFACR+TT1*ABFACII*EXSI*10.DO,-1.DOI
TSGP=IIABFACR+TT1*ABFACII*EX11*10.DO,-1.DOI
TOTLXCINPSI=TOTLXCINPSI+TSGT
TOTLXSINPSI=TOTLXSINPSI+TSGS
TOTLXPINPSI=TOTLXPINPSI+TSGP

660 CONTlNUE
670 CONTINUE

TOTLXCINPSI=SGABS*TOTLXCINPSI
TOTLXSINPSI=SGABS*TOTLXSINPSI
TOTLXPINPSI=SGABS*TOTLXPINPSI
REACCRINPSI=TOTLXCINPSI-SGA8S*STRGFNINPSI
REACCS =TOTLXSINPSI-SGABS*STRGFSINPSI
REACCP =TOTLXPINPSI-SGABS*STRGFPINPSI
STRGFSINPSI=REACCS*STGFCS
STRGFPINPSI=REACCP*STGFCP

675 CONTlNUE
1FlKTRLl511 977,977,990

977 00 980 NPS=l,NPOLST
WR1TE16,9781 TOTLXCINPSI,REACCRINPSI,STRGFSINPSI,STRGFPINPSI,NPS

978 FORMATl9HOSGTOTL =E13.6,6X,8HREACCR =E13.6,6X,8HSTRGFS =E13.6,6X,8
1HSTRGFP =E13.6,4X,9HFOR NPS =121

980 CONT1NUE
990 IFIKTRLI31-21 995,2000,995
995 CALL CROSPL

2000 RETURN
END

1888
1889
1889
1889
1889
1890
1890
1890
1891
1892
1893
1894
1895
1895
1896
1897
1898
1<399
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915

KAl915
KAl916

1917
KA1918
KA1919

1920
1921
1922
1923
1924

01
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KA1971
1972

KA1972
1973
1973
1974
1975
1976
1977
1977
1977
1978
1979

KA1980
1981
1982
1983
1984

KAl985
KA1986
KA1987
KA1988
KA1989
KA1989

1990
1990
1991
1992
1992 U1
1992 0')
1992
1993
1994
1994
1994
1995
1996
1996
1996
1996
1996
1996
1997
1997
1998
19~8

1998
1998
1998
1'399
1999
1999
19~9

2000
2000
2000
2000
2000

REW INO 9
00 1390 JJ=l,JJJMAX

KTISCK=MODIISTRTW,21
MBARTW=-(2*JJ-2+KTISCKI

CRON EC= 1.00
IF(MBARTWI 1173,1172,1173

1172 CRONEC=0.500
1173 00 1380 K=I,2

KEXCGM(451=JJ
KEXCOM(46)=K

CALL NLJJJK
IFlMXROWI 1380,1380,1175

1175 00 1177 Nl=I,MXROW
REAO (91 ICMXAORINl,N21,CMXAOIINl,N21,N2=l,MXROWI

1177 CONTINUE
IFIKK-K) 1380,1180,1380

1180 IFIJJ-ll 1190,1185,1190
1185 MXROWM=MXROW
1190 JS=l

00 1375 JMJ=I,JMJRPT
IFIJMJ-JS*JSI 1235,1235,1230

1230 JS=JS+1
1235 JSTRTW=4*JS-4

MJSTTW=2*IJMJ-JS*IJS-21-2)
00 1370 MSII=l,MSREPT

MS nTW=I STRTW+2-2*MSI I
00 1365 N2=l,MXROW
L2TW=LLROWlN21

J2TW=JJROWIN21
CMLJPR=O.DO
CMLJPI=O.DO
00 1280 N1=1,MXROW
Ll TW=L LROW IN11

J 1TW=JJROiHNlJ
Cl=1.00

IFIISTRTWI 1255,1260,1255
1255 IA=LlTW

IB=ISTRTW
IC=J 11 W
10=0

IF=MSITTW
IE=IF
CALL CLEB

Cl=RAC
1260 IA=JlTW

IB=J2TW
IC=JSTRTW
IO=MSITTW
IF=MJSTTW

IE=IF-ID
eALL CLEB
C2=RAC
MSFTTW=-IE

ID=MBARTW
IE=-MBARTW
IF=O
CALL CLEB
C3=RAC

1953
1953
1953
1954
1955
1956

KA1957
1960
1960
1960
1961
1961
1962
1962
1963
1964
1964
1965
1966
1967
1968
1968
1968
1969
1970

1925
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KAI926
KA1926
KAI927

1928
KA1929

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940

**********
1943
1944
1945
1946
1947

*******
1950
1951
1952

C
C

PROGRAM ON LIB=LOAD.ZYK,NAME=S036JM
ACIABATIC COUPLING
SUBROUTINE ACCSAB

CCCCCC ****** CCMMON STATEMENTS THAT ARE CDMMON TO ALL THE
IMPLICI.T REAL*8 IA-H,O-ZI
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGISOOI,RAC,IA,IB,IC,ID,IE,IF,L9191,LMAX,U9
COMMON KTRLI30I,KEXCOM(50),EXTCOMI501,KTLOUTl301
COMMeN. F(71),G(711,FDl70I,GDI70I,ETA,SIGMAZ,RHOMX,RO
COMMON ANGLERllOOJ ,ARI70J ,All 70) ,BR1701 ,BI l 701 ,CEllOI,ORllOI,

1 ECMl101,
2 IIMULTI101,IIREAOI1CI,KPRITRI101,JJROWI301,LLROW(30),
3 NNROWI30I,QVALUEI10I,SGMAZZI101,THETAl1001,VCOUPLI20I,
4 WNI101,WNINII10I,WCI101

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,lIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NOFMES,
2 AMUPMU,CHARGE,CFUNIT,OFN,OFNS,OFNW,OFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMESl,XMES2,WNUNIT,TTR,TTI,ZERO

CCCCCC ****** DIMENSION FIELOS USEO ONLY IN THIS ROUTINE
COMMON EXSGRIl8401
COMMON CMXAORl30,30I,CMXAOII30,30I,CMXSJRI3,49,30I,

1 CMXSJII3,49,30),ZBAR1RI8,S,21,ZBAR1II8,8,2),
2 Z8AR2RI8,8,21,ZBAR2II8,8,21,REACCRI31,TOTLXCI3I,
3 STRGFNI3I,STRGFS(3),STRGFPI31,EXTRA412031

CCCCCC ***** COMMON FIELOS USED IN COMMON 8Y SEVERAL ROUTINES
COMMON AMSI3,3,3),8MTRI10,10,31,BMTII10,10,3I,NENSBPl31,

1 NEN5BTI3I,SGMEXPI100,61,POLEXPI100,21,FAI(41,NFAI,
2 NPOLST

CALLDOTEST 11952,NPOLST ,31
MULTIZ=IIMULTlll

ISMUL T=I STRTW+1
KQNOTW=MUL r rz-r

MSRE PT=ISTRTW+ 1
JSMAX= I IIREAOl 1) +II READ U I XCAL)-KTRLllJ 1/2+1
JSIMAX=12*IIREAO(1)-KTRLl111/2+1
JMJRPT-JSMAX*JSMAX
00 1165 Ml=I,MULT1Z

00 1165 M2=1,MULT1Z
00 1165 MSP=l,2

ZBAR1RlM1;M2,MSPI=0.00
ZBAR 11(MI, M2,MSP 1=0.00
Z~AR2R1Ml,M2,MSPI=0.00
ZBAR2I(M1,M2,MSPI=0.00

1165 CONTINUE
00.1167 N$P=l,NPOLST

TOTLXCINSPI=O.OO
1167 CONTINUE

REWINO 8
00 1500 KK=I,2
00 1170 MS=I,MSREPT

00 1170 JS;,I, JMJRPT
00 1170 NR=l,30

CMXSJRIMS,JS,NR)=O.OO
1170 CMXSJIlMS,JS,NRI,;,O.OO



Sl=l-l.00J**MOOlIIMBARTW-MSFTTWJ/2J,2J
GEOFAC=Sl*C1*C2*C3*CRONEC
TERMR=GEOFAC*CMXAORIN1,N21

TERMI=GEOFAC*CMXADIINl,N21
CMLJPR=CMLJPR+TERMR

CMLJPI=CMLJPI+TelMI
CMXSJRlMSII,JMJ,N2J=CMXSJRIMSII,JMJ,N21+TERMR
CMXSJIIMSII,JMJ,NZJ=CMXSJIIMSII,JMJ,N2J+TERMI

1280 CONTINUE
IFlKTRLI311 1310,1365,1310

1310 IFIJ5-JSIMAXJ 1312,1312,1365
1312 IFlIABSI MSFTTWJ-ISTRTWJ 1314,1314,1365
1314 MSFF=IISTRTW-MSFTTWI/2+1

Fl=2*1 L2TW+ll
Cl=1.00

IFIISTRTWI 1316,1318,1316
1316 IA=L2TW

IB=ISTRTW
IC=J 2TW
10=0

IF=MSFTTW
IE=IF
CAll CLEB

Cl=RAC
1318 C2=I.DO

IFIKQNOTWJ 1330,1332,1330
1330 H=KQNOTW

IA=IF
IC=IF
ID=IF

IB=JSTRTW
IE=O
CALL CLEB
C2=RAC

1332 FC12=Fl*Cl*C2
00 1360 MTII=l,MULTIZ
C3=1 .000

MTFF=MTII
IFIKQNOTWl 1334,1338,1334

1334 MTITTW=2*MTII-I-MULTIZ
MTFTTW=MTITTW+MJSTTW

MTFF=IMTFTTW+I+MULTIZ1/2
I F( lABSI MTFTTW J-KQNOTW J 1336,1336,1360

1336 ID=~1TITTW

IE=MJSTTW
I F=MTFTTW
CALL CLEB
C3=RAC

1338 GEO=FC12*C3
TER=GEO*CMLJPR
TEI=GEO*CMLJPI

IFIMSII-lI 1352,1351,1352
1351 ZBARIRIMTII,MTFF,MSFFI=ZBARIRIMTII,MTFF,MSFFl+TER

ZBARIIIMTII,MTFF,MSFFJ=ZBARIIIMTII,MTFF,MSFFI+TEI
GO TO 1360

1352 ZBAR2R IMT I I, MT FF,MSFF I =ZBAR2R I MT! I, MTFF ,MSFF J+ TER
ZBAR21IMTII,MTFF,MSFFJ=ZBAR21IMTII,MTFF,MSFFI+TEI

1360 CCNTINUE

KA2001
2002
2003
2003
2004
2004
2005
2006
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2008
2009
2010
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2014
2014
2014
2014
2014
2015
2015
2016
2017
2018
2018
2018
2018
2018
2018
2018
2018
2019
2020
2021
2021
2022
2023
2024
2024
2025
2026
2026
2026
2026
2026
2027
2027
2027
2028
2029
2030
2030
2031
2032
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1365 CONTINUE
1370 CONTINUE
1375 CONT INUE
1380 CONTINUE
1390 CONTINUE

00 1400 N2=1,MXROWM
WRITE (8) IICMXSJRIMSRE,JMJ,N21,CMXSJIIMSRE,JMJ,N21,

1 JMJ=l,JMJRPTI,MSRE=l,MSREPTI
IFlKTLOUTl1811 4200,1400,4200

4200 WRITEI6,4210) KK,N2,KQNOTW,JSMAX,JS1MAX
4210 FORMATI12H04200-ACCSA8,1014l

WRITEI6,421511ICMXSJRIMSRE,JMJ,N21,CMXSJIIMSRE,JMJ,N21,
1 JMJ=l,JMJRPTI,MSRE=l,MSREPTI

4215 FORMATll412H I,E14.7,lH"E14.7,lHIIII
1400 CONTINUE
1500 CONTINUE

IFlKTRLl3lJ 1610,2000,1610
1610 PI=3.141592653589793

SGABS=4.01*P 11 I WNI ll*WNI ll)
001655 NPS=l,NPOLST

NENSl=NENSBPINPS)
NENS2=NENSBTINPSJ

001650 NEl=I,NENSl
001650 NE2=1,NENS2
D01650 MTFF=l,MULTIZ

MTFTTW=2*MTFF-MULTIZ-1
MTFINV=MULTIZ+1-MTFF

B2R=8MTRINE2,MTFF,NPSI
B2I=BMTIINE2,MTFF,NPSI

001650 MSFF=l,ISMULT
MSFTTW=ISTRTW+2-2*MSFF

MSFINV=ISMULT+1-MSFF
A2=AMSINEl,MSFF,NPSI

A2B2R=A2*B2R
A2B21=A2*B21

001&50 MTII=l,MULTIZ
MTITTW=2*MTII-MULTIZ-l

MTIINV=MULTIZ+1-MTII
BIR=BMTRINE2,MTII,NPSI

BII=BMTIINE2,MTII,NPSI
001630 MSII=l,ISMULT
MSITTW=ISTRTW+2-2*MSII

MSIINV=ISMULT+I-MSII
IF I MS I TTW+'MT lTTW-MS FTTW-MTFTTWI 1630,1615,1630

1615 Al=AMSINEl,MSII,NPSI
AIB1R=Al*BlR
ALB 11 =A l*B 11

ABFACR=AIBIR*A2B2R+AIBII*A2B21
ABFACI=A 1B11*A2B2R-Al B1R*A2B2 I

IF(MTFTTW-MTITTWI 1618,1617,1617
1617 MTIIT=MTII

MTFFT=MTFF
MSIIT=MS II
MSFFT=MSFF

GO TO 1619
1618 MTIIT=MTIINV

MTFFT=MTFINV
MSIIT=MSIINV
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(J"I
(X)

KA2137
KA2B8

213B
2138
2139
2139

2089
ROUTINES ***

KA2090
KA2090
KA2091

2092
KA2093

2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104

*******
KA 2107

210B
2109
2110
2111
2112

*****
2114
2115
2116
2117
211B
2119

KA2120
KA2121
KA2122
KA2123
KA2124
KA2125
KA2126
KA2127

2128
2129
2130

KA2131
KA2132
KA2133
KA2134

C
c

PROGRAM ONLIB=LOAD.ZYK,NAME=S036JN
CROSS SECTIONS AND POLARISATIONS
SUBROUTlNE CROSPL

(CCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 IA-H,o-ZI
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGISOOI,RAC,IA,IB,IC,ID,IE,IF,l9191,LMAX,U9
ceMMON KTRlI301,KEXCOMI50J,EXTCOMI5ÖI,KTLOUTI30J
ceMMON FI711,GI711,FDI701,GDI701,ETA,SIGMAZ,RHOMX,RD
ceMMON ANGLERl100J,ARI701,AII701,BRI701,BII701,CEl101,DRI10I,

1 ECMI 101,
2 IIMUlTl101,IIREADl10J,KPRITRI101,JJROWI301,llROWI301,
3 NNROWI301,QVALUEII01,SGMAZZl101,THETAI1001,VCOUPlI201,
4 WNIICI,WNINII10J,WCI101

COMMeN ISTRTW,IICPLE,INTVPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUN1T,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
S XMESl,XMES2,WNUNIT,TTR,TTI,ZERO

CCCCCC ***** ceMMeN FIELDS USED IN COMMON BV SEVERAL ROUTINES
COMMeN EXSGRII840J,EXTRA41108121,EXTRA515301
ceMMON MULTIZ,MULTPO,MUlTPl,MULTP2,NANGMI,NANGMX,NSINC,

1 NAGR12,II0UT,KQNOTW,CLEBCH,FMULFC,WNFAC
COMMON AMSI3,3,31,BMTRl10,10,3J,BMTII10,10,31,NENSBPI31,

1 NENSBTI31,SGMEXPII00,61,POLEXPII00,21,FAII4J,NFAI,
2 NPOLST

CCCCCC ****** DIMENSIONS CHARACTERISTIC TO THE PRESENT ROUTINE
DIMENSION BFÄCIRI8,16,71,BFAC2R(8,16,7J,BFAC3RI8,16,71,

1 BFAC4RI8,16,71,BFACSRI8,16,71,BFACIII8,16,71,
2 BFAC2II8,16,71,BFAC3II8,16,71,BFAC4II8,16,71,
3 BFACSII8,16,7I,
4 XAMPIRI16,2,71,XAMP2RI16,2,71,XAMP3RI16,2,71,
S XAMPIII16,2,71,XAMP2II16,2,71,XAMP3II16,2,71

EQUIVALENCE IEXTRA41 11,BFACIRIIIJ,IEXTRA418971,BFACIII111,
1 IEXTRA4117931,BFAC2Rllll,IEXTRA4(2689),BFAC2II1IJ,
2 IEXTRA413S8SJ,BFAC3Rllll,IEXTRA4144811,BFAC3II111,
3 IEXTRA4153771,8FAC4Rllll,IEXTRA4162731,BFAC4IllJ),
4 I EXTRA41 71691, BFAC5R 1111 , I EXTRA41 80651, BFAC5 I I 111,
5 'IEXTRA4189611,XAMPIRIIJJ,IEXTRA41918SI,XAMPIIIIJJ,
6 IEXTRA4194091,XAMP2RI 11), IEXTRA4196331 ,XAMP2I 1111,
7 IEXTRA419857J,XAMP3RllIJ,IEXTRA41100Bll,XAMP3I(11)

DIMENSION FCRI351,FCII351,SGMACI351,POLTHNI35,2,3l,
1 SGMTHNI35,2,31,FCRSllOOI,FCISI1001,SGMAC511001,
2 POLTH511001,SGMTH51100J

EQUIVALENCE IEXTRA5111,FCRIIJI,IEXTRASI361,FCII111,IEXTRA51711,
lSGMACI 111, IEXTRA511061, POL THNI 111,( EXTRA513161, SGMTHNllll,
21EXTRA511J,FCR511IJ,IEXTRA511011,FCI51111,IEXTRA51201I,SGMAC511IJ,
3IEXTRASI3011,POLTHSllll,lEXTRA514011,SGMTH51111

CALL DOTESTI2137,NPOLST,3J
KQNOTW=iIREADlll*tLKTRLllJ

CLEBCH=I.D-7
SQRTIO=DSQRTII0.DOI

ISMULT=ISTRTW+l
LINMAX=ISTRTW*ISTRTW+l

MULTIZ=IIMULTI11

2072
2073
2074
2074
2075
2076
2076
2077
2078
2079
2080
20Bl
2082

KA2082
KA2083

2084
2085
2086
20B7
2088

MSFFT=MSFINV
1619 IFlMSIIT-ll 1622,1621,1622
1621 ZBR =ZBARIRlMTIIT,MTFFT,MSFFTI

ZBI=ZBARIIlMTIIT,MTFFT,MSFFTI
GO TO 1623

1622 ZBR =ZBAR2RlMTIIT,MTFFT,MSFFTI
ZBI=ZBAR2IlMTIIT,MTFFT,MSFFTI

1623 TSG=ABFACR*ZBI+ABFACI*ZBR
TOTLXCINPSI=TOTLXCINPSI+TSG

1630 CONTINUE
1650 CONTINUE

TOTlXClNPSI=SGABS*TOTLXClNPSI
1655 CONTINUE

IFlKTRLl511 1700,17(0,2000
1700 DO 1730 NPS=l,NPOLST

WRITE16,17101 TOTLXCINPSI,NPS
1710 FORMATIIIII0X,7HTOTLXC=E15.7,9H FOR NPS=Ill
1730 CONTINUE
2000 RE1URN

END



IFICHARGEI 264,252',264
252 IFlKTRLl8lJ 254,256,254
254 00 255 N=I,NANGLR

FCRINI=O.OO
255 FCIlNJ=O.OO

GO Ta 281
256 00 257 Nel,NANGLR

FCR5INI=0.00
257 FCI5INI~0.00

GO Ta 281
264 ETA=CElll

DA 270 N=l,NANGLR
SN=OSINI THETAINJ*O.5001
SN=SN*SN

~LN=ETA*IOLOGISNII-2.00*SGMAlll11

FNO=ETA/12.DO*WNlll*SNI
FCRT=-FNO*OCOSI FLNI*SQRTI0

FCIT= FNO*OSINI FLNI*SQRTI0
IFlKTRLl811 265,266,265

265 FCRINI=FCRT
FCIl NI=FCIT
GO TO 270

266. FCR5INI=FCRT
FCI5INI=FCIT

270 CONTINUE
00 280 N=l,NANGLR
IFlKTRLl811 273,275,273

273 SGMAC INI-FCR INI**2+FCI INI**Z
GO TO 280

275 SGMAC5INI=FCR5INI**Z+FCI5INI**Z
280 CONTINUE
Z81 NAGREP=IINANGLR-11/71+1

IFlKTLOUTl1511 4110,4190,4110
4060 FORMATl1412H I,E14.7,IH"E14.7,IHIIII
4110 WRITEl6,41Z01
4120 FORMATI15HORUTHERFORO-AMPI

IFlKTRLl811 4125,4135,41Z5
4125 WRITE16,40601 IFCR INI,FCI INI,N=I,NANGLRI

GO Ta 4190
4135 WRITEl6,4060J (FCR5INJ,FCI5INI,N=l,NANGLRJ
4190 CONHNUE

cccccc ****** Da LOOP .FOR 01 FFERENT STATES ******
DA 2000 I1=l,IIXCAL
MULTPO=IIMULTII11

MUL TP I=MULTPO+l
MUL TP2=MULT PO+2

lFIKTRL1711 1000,1001,1000
1000 WNFAC=SQRTI0/WNllI

GO TO 1002
1001 WNFAC=SQRTlO/WNlll1
1002 II0UT=Il

NAGR12=0
CALL CMMMFC

eccccc ****** 00 LOOP FOR DIFFERENT 8LOCKS OF ANGLES
00 1900 NAGR12=l,NAGREP .
N5INC=7*INAGR12-11

NANGMI=l
NAGXCH=7+N5INC

2140
Z141
2142
2142
2143
Z143
2144
2144
2145
2145
2146
2147
2147
2147
2148
2148
2149
2149
2150
2151
2151
Z151
2152
2152
2153
Z154
2155
2156
2156
2157
Z158
2159
2160

KA2161
2162
2163
2164

KA2165
Z167

KA2168
2170
2171
217Z
2173
2173
2173

KA2174
KA2174
KA2174
KA2174
KA2175

2176
Z176

****** 2177
2178
2179
2179
2179

NANGMX= MINO ( NAGXCH,NANGLRJ-N5INC
REWIND 8
REWIND 9
CALL 8FCTOR
KDIF=KPRITRII11-KPRITRI1J+IIREADIIII-IIREADI11
00 1600 NPS=I,NPOLST
NENSl=NENSBPINPSI

NENS2=NENSBTINPSJ
12=NPS

DO 1030 N3=NANGMI,NANGMX
N5=N3+N5INC

IFlKTRLl811 1010,1005,1010
1005 SGMTH5IN5J=0.DO

POLTH5IN51=0.DO
GO TO 1030

1010 00 1020 N4=l,NFAI
SGMTHNIN5,N4,121=0.DO

POLTHNIN5,N4,121=0.DO
1020 CONTINUE
1030 CONTINUE

Da 1500 NEl=l,NENSl
Da 1500 NE2=l,NENS2

Da 1050 MN=l,MULTPO
Da 1050 N4=l,NFAI

Da 1050 N3=NANGMI,NANGMX
XAMPIRIMN,N4,N31~Ö.DO

XAMP1IIMN,N4,N31=0.DO
XAMP2RIMN,N4,N31=0.00

XAMP21IMN,N4,N31=0.00
XAMP3RIMN,N4,N'3I",0.00

XAMP3IIMN,N4,N3J=G.OC
1050 CONHNUE

DA 1350 MSII=l,ISMULT
MSITTW=ISTRTW+2-2*MSII

WEITSS=AMSINE1,MSII ,NPSJ
00 1350 MSFF=l,ISMULT
MSFTTW= I STRTW+Z- 2*MSFF

LINT=MSII+ISMULT*IMSFF-l1
00 1350 MTII=l,MULTll
MTITTW=2*MTII-IIMULTI11-1

MTIINV=MULTll+I-MTII
WEITTS=BMTRJNE2,MTII ,NPSI
00 1340 MTFF=l,MULTPO
MTFTTW=2*MTFF-IIMULTIIl1-1

MTF INV=MUL TPO+ I-MTFF
MEL=IMSITTW+MTITTW-MSFTTW-MTFTTWJ/2
WEITl=WEITSS*WEITTS

FMEL=MEL
IFILINT-LINMAXI 1075,1075,1077

1075 LIN=LINT
MT IT=MTI I
MTFT=MTFF
GO Ta 1080

1077 LIN=ISMULT*ISMULT+1-LINT
SIGNKM=I-1.DOI**MOOIIKDIF+MELJ,21
WEITl=WEIT1*SIGNKM

MT n=MTI INV
MTFT=MTFINV

2180
2181

KA 2181
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2186
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2193
2194
2194
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KA 2212
2213
2213
2213



1080 00 1300 N3=NANGMI,NANGMX
GO Ta 11111,1113,1115,1117,11191,LIN

1111 AZMFIR=BFACIRIMTIT,MTFT,N31
AZMF1I=BFAC1IIMTIT,MTFT,N31

GO Ta 1130
1113 AZMFIR-BFAC2RIMTIT,MTFT,N31

AZMF1I=BFAC2I1MTIT,MTFT,N31
GO TO 1130

1115 AZMFIR=BFAC3R1MTIT,MTFT,N31
AZMF1I=BFAC3I1MTIT,MTFT,N3l

GO Ta 1130
1117 AZMFIR=BFAC4RIMTIT,MTFT,N31

AZMF1I=BFAC4I1MTIT,MTFT,N31
GO Ta 1130

1119 AZMF1R-BFAC5RIMTIT,MTFT,N31
AZMFII=BFAC5IIMTIT,MTFT.N31

1130 00 1300 N4=1,NFAI
ARG=HIEL*FAI1N4)

EXPMLR=OCOSI ARGl
EXPMLI=OSINI ARGI

TERM1R-IEXPMLR*AZMF1R-EXPMLI*AZMF1II*WEITl
TERM1I=IEXPMLR*AZMF1I+EXPMLI*AZMFIRJ*WEITl
GO TO 11161,1163,1165l,MSFF

1161 XAMPIR1MTFF,N4,N31=XAMP1RIMTFF,N4,N31+TERMIR
XAMPIIIMTFF,N4,N31=XAMPIIIMTFF,N4,N3J+TERMII

GO TO 1300
1163 XAMP2RIMTFF,N4,N3J=XAMP2RIMTFF,N4,N3J+TERM1R

XAMP2IIMTFF,N4,N31=XAMP2IIMTFF,N4,N31+TERMI1
GO TO 1300

1165 XAMP3R IMTFF,N4, N31=XAMP3RI MTFF,N4,N31+TERMIR
XAMP3IlMTFF,N4,N3l-XAMP3IlMTFF,N4,N3)+TERM11

1300 CONTINUE
1340 CONT INUE
1350 CONTINUE

IFlll-1J 1407,1361,1407
1361 IFlCHARGEl 1362,1407,1362
1362 AMS1=AMSlNEl ,l,NPSI

AMS2=AMSlNEl ,2,NPSI
AMS3=AMSlNEl ,3,NPSI
00 140S N3=NANGMI,NANGMX

N5=N3+N5INC
IFlKTRL1811 1380,1385,13BO

1380 FCRR=FCR JNSI
FCIl=FCI IN51
GO Ta 1390

1385 FCRR-FCRSINSI
FCIl=FCI 51N51

1390 00 1405 N4=l,NFAI
00 140S MTFF-l,MULTPO
BMT1=BMTRINE2 ,MTFF,NPSI

.. AMBM1=AMS1*BMT 1
AMBM 2=AMS2*BMTl
AMBM3=AMS 3*BMT 1

XAMPIRIMTFF,N4,N3J=XAMPIRIMTFF,N4,N3J+FCRR*AMBMl
XAMP1fIMTFF,N4,N3J=XAMP1IlMTFF,N4,N3J+FCII*AMBMl
XAMP2RIMTFF,N4,N31=XAMP2RlMTFF,N4,N31+FCRR*AMBM2
XAMP2IIMTFF,N4,N31=XAMP2IIMTFF,N4,N31+FCII*AMBM2
XAMP3RlMTFF,N4,N3J=XAMP3RlMTFF,N4,N3J+FCRR*AMBM3

2214
2215
2216
2217
2217
221B
2219
2219
2220
2221
2221
2222
2223
2223
2224
2225
2226
2227
2227
2227
2228
2229
2230
2231
2232
2232
2233
2234
2234
2235
2236
2237
2238
2239
2240
2241
2242
2243
2244
2245
2245
2246
2247
2247
2247
2248
2248
2249
2250
2251
2252
2252
2252
2253
2254
2255
2256
2257

XAMP3IIMTFF,N4,N3J=XAMP3IlMTFF,N4,N31+FCII*AMBM3
140S CaNT INUE
1407 I2=NPS

00 1450 N3=NANGMI,NANGMX
N5=N3+N5INC

00 1450 N4=1JNFAI

CO=DCOSI FAIlN4ll
SI=DSINI FAIlN411

00 1430 MTFF=l,MULTPO
XPIR=XAMPIRIMTFF,N4,N31

XPII=XAMPIIIMTFF,N4,N3}
XP2R=XAMP2RlMTFF,N4,N31

XP21=XAMP2IIMTFF,N4,N3}
XP3R=XAMP3RlMTFF,N4,N31

XP31=XAMP3IIMTFF,N4,N31
GO TO 11421,1423,1425J, ISMULT

1421 TERMSG=XP1R*XPIR+XPII*XP1I
TERMPL=O.DO
GO TO 1427

1423 TERMSG=XPIR*XPIR+XPII*XPII+XP2R*XP2R+XP2I*XP2I
TERMPL=CO*IXPIR*XP2I-XPII*XP2RI

1 -SI*lXPIR*XP2R+XPII*XP2II
GO Ta 1427

1425 TERMSG=XPIR*XPIR+XPII*XPII+XP2R*XP2R+XP2I*XP2I+XP3R*XP3R+XP3I*XP31
TERMPL=O.DO

1427 IFlKTRLl811 1428,142S,1428
1428 SGMTHNlNS,N4,I21=SGMTHNINS,N4,I21+TERMSG

POLTHNlNS,N4,I21=POLTHNIN5,N4,I21+TERMPL
GO TO 1430

1429 SGMTH5IN5J=SGMTHSIN5J+TERMSG
POLTH5INSI=POLTH5IN51+TERMPL

1430 CGNT INUE
1450 CONTINUE
1500 CONTINUE

00 1560 N3=NANGMI,NANGMX
NS=N3+N5INC

IFlKTRLl8JI lS47,1545,1547
1545 IF(SGMTH5INSJ.EQ.0.DOI GO Ta IS60

POLTH5IN51=2.DO*POLTHSIN51/SGMTHSINSl
GO TO lS60

lS47 00 ISS0 N4=I,NFAI
IFlSGMTHNINS,N4,I2J.EQ.0.00J GO Ta 1550
POL THN I N5, N4, I 21=2. DO*POL THNI NS,N4, I 21/ SGMTHNI N5, N4, I 21

lS50 CONTINUE
1560 CONTINUE
1600 CONTINUE
1900 CONTINUE

IFlKTRLl1711 1905,1930,1905
1905 IFlKTRLl8JJ 1930,1910,1930
1910 IFICHARGEJ 1912,1930,1912
1912 IFIII-1J 1930,1915,1930
1915 DO 1920 NA=I,NANGLR
1920 SGMTH5INAI=SGMTHS1NAI/SGMACSINAI
1930 CALL OUTPUT
2000 CONTINUE

RETURN
END

2258
22S9
2260
2261
2261
2262
2262
2262
2263
2264
2264
2265
2265
2266
2266
2267
2268
2268
2268
2269
2270
2271
2272
2273
2274
227S
2276
2277
2278
2279
2280
2281
2282
2283
2284
2284
228S

KA228S
2286
2286
2287

KA2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302

cno



2344
2345
2345
2345
2346

1

340
2347 350
2350

KA2351 351
KA2352

2353
2353

KA2354 I 353
355

KA2355
2356
2357
2357
2358
2358
2359
2360
2361
2362
2362
2363
2363
2364
2365
2365
2366
2366
2367
2368
2369
2370
2370
2370
2371
2371
2371
2372
2372
2373 0)
2373 .....
2373
2374
2374
2374
2374
2375
2375
2375
2376
2376
2376
2377
2378
2378
2378
2379
2380
2381
2382
2383

KA2383
2383
2384
2385
2386
2386
2386

00 1200 K14R=I,KI4RPT
REWIND 8
LTRUMI=8*IK14R-l1

LTRUMX=LTRUMI+7
LTRUMX= MINO IK14,LTRUMXl

LWRTMX=LTRUMX-LTRUMI+l
00 310 MTII=l,MUlTIZ
00 310 MTFF=I,MULTPO
00 310 LWRT=l,LWRTMX
CMMMIRIMTII,MTFF,lWRTI=O.DO

CMMM2RIMTII,MTFF,LWRTl=0.DO
CMMM3RIMTII,MTFF,LWRTl=O.DQ

CMMM4RIMTII,MTFF,lWRTl=0.DO
CMMM5RIMTII,MTFF,LWRTl=0.DO
CMMMII~MTll,MTFF,LWRT)=O.DO

CMMM2IIMTI1,MTFF,lWRTl=0.DO
CMMM3IIMTIl,MTFF,LWRTl=0.DO

CMMM41IMTII,MTFF,lWRTl=O.DO
CMMM51IMTII,MTFF,LWRTI=0.DO

310 CCNTINUE
IFlKTRLl711 332,330,332

330 JJMAX=JJJMAX
KMAX=2
GO TO 350

332 WNFCAD=SQRTI0/WNlll
KEXCOMI45l=1
KEXCOMI461=1

CALL NLJJJK
MXROWl=MXROW

KEXCOMI461=2
CALL NLJJJK
MXROW2=MXROW

JJMAX=MXROWl+MXROW2
KMAX= 1
HATl=IIMULTI1l
HArN= Ir MUL Tl 111

HATFAC=DSQRTI HATI/HATNI*2.DO*WNFCAD
10=0
lE=KQNOTW

IF=KQNOTW
IB=I 1MUlTl 11-1
1C=I IMULT I 111-1

00 340 JS=I,JSMAX
JSTRTW=4*JS-4

IA=JSTRTW
CALL CLEB

CGJSMElJSI=RAC*HATFAC
CONTINUE
00 1010 JJ=I,JJMAX
IFIKTRLI711 353,351,353
KS=KTRLIll+ISTRTW
KTISCK=MODIKS,21

JJTRTW=2*JJ-2+KTISCK
GO TO 360 .
IFIJJ-li 357,355,357
KEXCOMI451=1

KEXCOM (46)=1
CALL NLJJJK

2303
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KA230 1•

KA2304
KA2305

'2306
KA2307

2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318

*****
KA2320
KA2322

2323
2324
2325
2326
2327

*****
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343

C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JO
SUBROUTINE CMMMFC

CCCCCC ****** COMMONSTATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 IA-H,o-Zl
COMPLEX*16 TTR,TTI,ZERO
COMMON ' FACLOGI5001,RAC,IA,IB,IC,ID,IE,IF,L9191,LMAX,U9
COMMON KTRLI301,KEXCOMI501,EXTCOMI50l,KTLOUTI301
COMMON FI711,GI711,FDI70l,GDI70l,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLERII001,ARI70l,AII701,BRI701,BII701,CEII01,DRII01,

1 ECMllOl,
2 IIMULTII01,IIREADI10l,KPRITRI101,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEII01,SGMAZZI101,THETAI1001,VCOUPLI201,
4 WNII01,WNINIII01,WCII01

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 II PPLT, JJJMAX, MXROW ,NXMAX,NXCPlE ,NANGLR, NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW~RZROSP,

4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMESl,XMES2,WNUNIT,TTR,TTI,ZERO

ecccce ****** COMMON FIELOS USED IN COMMON BV SEVERAL ROUTINES
COMPLEX*16 EXSGRI
COMMON EXSGRII10,61,EXTRA41108121,EXTRA515301
COMMON MULTIZ,MULTPO,MULTPl,MULTP2,NANGMI,NANGMX,N5INC,

1 NAGR12,II0UT,KQNOTW,CLEBCH,FMULFC,WNFAC
COMMON AMSI3,3,31,BMTRIIO,IO,31,BMTIIIO,IO,31,NENSBPI31,

1 NENSBTI31,SGMEXPll00,61,POLEXPll00,21,FAII41,NFAI,
2 NPOLST

CCCCCC ****** DIMENSIONS CHARACTERISTIC TO THE PRESENT ROUTINE
DIMENSION CMMMIRI8,16,81,CMMM2RI8,16,81,CMMM3RI8,16,81,

1 CMMM4RI8,16,81,CMMM5RI8,16,81,CMMMIII8,16,81,
2 CMMM2Il8,16,81 ,CMMM3II8,16,81 ,CMMM4I 18,16,81,
3 CMMM5II8,16,81

DIMENSION CMXR(3,8,131,CMXII3,8,131
DIMENSION CMXSJRI3,49l,CMXSJII3,49l,CGJSMEI71
EQUIVALENCE IEXTRA41 11,CMMMIRlll1,IEXTRA4110251,CMMMlII11l,

1 IEXTRA4120491,CMMM2RIIll,IEXTRA413073l,CMMM2Ill11,
2 IEXTRA4140971,CMMM3Rll1l,IEXTRA4151211,CMMM3IIIII,
3 IEXTRA4161451,CMMM4RIIII,IEXTRA4171691,CMMM4II11l,
4 I EXTRA41 81931 ,CMMM5R 1111, I EXTRA41 92171 ,CMMM5 1(111

EQUI VALENCE I EXTRA41102411, CMXRI 111 ,I EXTRA41105531 ,CMXI I 111
EQUIVALENCE IEXTRA41102411,CMXSJRlll1,IEXTRA41103881,CMXSJIll11,

1 " IEXTRA4110535l,CGJSMEllll
DIMENSION NROWSTl61
CALL DOTESTI2343,NPOLST,31
11=1 WUT
SQR TlO=DSQRTlI0. DOl

LINMAX=ISTRTW*ISTRTW+l
ISMULT=ISTRTW+l

MSREPT=IISTRTW/21+1
JSMAX=IIIREADll1+IIREADlIIXCAll-KTRLll11/2+1
JSMAXI=IIIREADll1+IIREADlll1-KTRLllll/2+1
JMJRPT=JSMAX*JSMAX
JMJRPI=JSMAXI*JSMAXI
K14=KEXCOM 1141-1

K14RPT= I K14/81 +l
REWIND 9



MXROWM=MXROW
357 IFIJJ-MXROWl-l1 360,359,360
359 KEXCOMI451=1

KEXCOMI461=2
CALL NLJJJK
MXROWM=MXROW

360 00 1005 K=I,KMAX
IFIKTRll711 511,411,511

411 SIGN7=I-l.001**MOOllllSTRTW+IIMUlTI11-I-JJTRTW1/2+K+11,21
KEXCOMI451=JJ

KEXCOMI461.=K
CAll NlJJJK

IF l MXROW 11005 ,1005 ,412
412 00 420 12=1,11

NROWST 021 =0
00 415 Nl=I,MXROW

IFINNROWINU-121 415,413,420
413 NROWSTlI21=NROWSTI121+1
415 CONTINUE
420 CONTINUE

13=-11-1
NROWMI=1

IFl!31 422,425,422
422 00 423 12=1,13
423 NROWM1=NROWM1+NROWSTI121
425 NROWNS=NROWSTll11

00 450 MSRE=l,MSREPT
DA 450 MTll=I,MUlTlZ
MTIINV=MUlTIZ+1-MTII
REAO 181 IBRINl1,BIINII,NI=l,MXROWl
00 448 NRW=I,NROWNS
Nl=NRW+NROWMI-l

CR=BRINll*WNFAC
CI=B11Nll*WNFAC

ll=lllROWlNl1/21+1
ERl=EXSGRlll1,Il1
Ell=EXSGR1Il1,111*lO.00,-1.001

ER=ERl*ERl-El1*Ell
EI=2.00*ERl*E 11
CMR=CR*ER-Cl*EI

CM1=CR*El+Cl*ER
IFlMSRE-l1 443,441,443

441 CMXRll,MTll,NRW1=CMR
CMXlll,MTll,NRW1=CMl

IFllSTRTW-l1 448,442,442
442 ISR=ISTRTW+l

CMXRllSR,MTIINV,NRW1=CMR*SIGN7
CMXIIISR,~TIINV,NRW1=CMI*SIGN7

GO TO 448
443 CMXRI2,MTII,NRW1=CMR

CMXll2,MTII,NRWI=CMl
448 CONTINUE
450 CONTINUE

GO Ta 530
511 IFlJJ;"MXROWll 512,512,514
512 Nl=JJ

GO TO 515
514 Nl=JJ-MXROWl

2386
2387
2388
2388
2388
2388
2389
2390

KA2391
2392
2392
2392
2393
2394
2394
2395
2395
2396
2397
2398
2399
2399
2399
2400
2401
2402
2403
2404
2405
2406
2407
2408
2408
2408
2409
2409
2410
2410
2410
2410
2411
2412
2413
2413
2414
2415
2416
2417
2417
2418
2418
2419
2420
2421
2422
2423
2423
2424

515 lITRTW=llROWINl1
llTR=lLTRTW/2

REAO (81 I ICMXSJRIMSRE,JMJI ,CMXSJIIMSRE,JMJ1,
1 JMJ=l,JMJRPT1,MSRE=I,ISMUlTl

IFIKTlOUTI2011 4200,516,4200
4200 WRITEl6,42101 K14R
4210 FORMATtI2H04210-CMMMFC,10141

WRITEl6,42151 IlCMXSJRlMSRE,JMJ1,CMXSJllMSRE,JMJ1,
IJMJ=I,JMJRPTI,MSRE=l,ISMUlTI

4215 FORMAT 11412H I,EI4.7,lH"EI4.7,IHllll
516 IFlllITR-lTRUMI1*llITR-lTRUMXll 517,517,1010
517 JITRTW=JJROWIN11

ll=llTR+l
ERl=EXSGRIlll,ll

EI1=EXSGRI I LI, 11* I0.00,-1.00 I
ER=ERl*ERl-Ell*Ell

EI=2.DO*ERl*E I 1
00 520 JMJ=l,JMJRPl
00 520 MSRE=l,ISMUlT
CR=CMXSJRIMSRE,JMJl

CI=CMXSJIIMSRE,JMJl
CMXSJRIMSRE,JMJI=CR*ER-CI*EI

CMXSJIIMSRE,JMJ1=CR*EI+CI*ER
520 CONT INUE

IFlKTLOUTl2011 4510,530 ,4510
4510 WRITEl6,45201 JJ,K,llTR,LTRUM1,LTRUMX,ERl,EII
4520 FORMATI12H04500-CMMMFC, 5I5,2EI5.71

WRITE16,42151 IICMXSJRIMSRE,JMJ1,CMXSJlIMSRE,JMJI,
1 JMJ=1,JMJRPT1,MSRE=1,ISMUlTI

530 NRWMAX=NROWNS*11-KTRlI711+KTRlI71
00 1002 NRW=l,NRWMAX
IFIKTRL(71) 650,610,650

610 NRWT=NROWMI+NRW-l
lITRTW=LlROWINRWTl
LI TR=llTRTW/2

IFlllITR-lTRUMII*llITR-LTRUMXII 615,615,1002
615 JITRTW=JJROWINRWTI
650 00 1000 MSII=I,ISMUlT

MSI TTW= I STRT W+2-2*M SI I
MSIINV=ISMUlT+I-MSII

00 1000 MTII=l,MUlTIZ
MTITTW=2*MTII-IIMUlTI11-1

MSMITW=MSITTW+MTITTW
00 990 MTFF=l,MUlTPO
MTFTTW=2*MTFF-IIMULTll11-1
00 980 MSFF=I,MSREPT
MSFTTW=ISTRTW+2-2*MSFF

lINEAR=MSII+ISMUlT*IMSFF-11
IFIlINEAR-lINMAXI 660,660,980

660 IFlKTRll711 710,670,710
670 IA=J LTRTW

I B= MUllPO-l
IC=JJTRTW
I E=MTFTTW
I F=MSM ITW

IO=IF-IE
CALl ClE B
ClEBSl=RAC

2425
2425
2426
2427

KA2428
KA2429
KA2430
KA2431
KA2432
KA2433
KA2434

2437
2437
2438
2438
2439
2439
2440
2441
2442
2442
2443
2443
2444

KA2445
2446
2447

KA2448
KA2449

2451 Ol
2452 N
2453
2454
2454
2454

KA2456
2457
2458
2459
2459
2460
2461
2461
2462
2463
2464
2465
2465
2466
2467
2468
2468
2468
2468
2468
2469
2469
2'1-69



IICMMM5RIMTII,MTFF,N1I,CMMM5IIMTII,MTFF,NII,
MTFF=l,MULTPOI,MTII=I,MULTIZI

2508
KA2508

2509
2510

KA2510
2511
2512

KA2512
2513
2514
2516
2517
2518
2519
2520
2521
2522
2523
2524

KA2525
2526
2526

KA2527
2528
2528

KA2529
2530
2530

KA2531
2532 (])
2532 W

KA2533
2534
2535,
2536

KA2537
KA2538
KA2539
KA2540
KA2541
KA2542
KA2543
KA2544
KA2544
KA2545
KA2546
KA2546
KA2547
KA2548
KA2549
KA2550

25:52
2553
2554

I lCMMM2RIMTII ,MTFF,NII ,CMMM2IIMTII ,MTFF,Nll,
MTFF=1,MULTPOI,MTII=1,MULT1Z1

GO TO 1120
1114 WRITE 191

1
I I CMMM3Rl MT II ,MTFF, NIl ,CMMM3l( MTII ,MTF F, NIl ,

MTFF=1,MULTPOI,MTII=l,MULTIZ1
GO TO 1120

1116 WRITE 191
1

CMMM2IIMTII,MTFF,N11=CMMM2IIMTII,MTFF,Nll+PLFACI
GO TO 980

835 CMMM3RlMTII,MTFF,NI1=CMMM3RIMTII,MTFF,NII+PLFACR
CMMM3IIMTII,MTFF,NII=CMMM3IIMTII,MTFF,NI1+PLFACI
GO Ta 980

837 CMMM4RlMTI I, MTFF, Nl)=CMMM4R lMT I I, MTF F, Nil +PLFACR
CMMM4IlMTII,MTFF,NI1=CMMM4IIMTII,MTFF,N11+PLFACI
GO TO 980

839 CMMM5RlMTII,MTFF,N11=CMMM5RIMTII,MTFF,NI1+PLFACR
CMMM5IIMTII,MTFF,N11=CMMM5IIMTII,MTFF,N11+PLFACI

980 CONTINUE
990 CONTINUi:

1000 CONTINUE
1002 CONTINUE
1005 CONT INUE
1010 CONT INUE

00 1130 Nl=l,LWRTMX
00 1120 LIN=I,LINMAX
GO TO (1110,1112,1114,1116,1118 I,LIN

1110 WRITE 191 I lCMMM1RlMTII ,MTFF,NII ,CMMMlIlMTII ,MTFF,NII,
1 MTFF=1,MULTPOI,MTII=I,MULTIZ1

GO TO 1120
1112 WRITE 191

1

lICMMM4RIMTII,MTFF,N11,CMMM4IIMTII,MTFF,N11,
MTFF=l,MULTPOI,MTII=l,MULTIZI

GO TO 1120
1118 WRITE 191

1
1120 CONTINUE
1130 CONTINUE

IFlKTLOUTl2111 4100,1200,4100
4100 WRITE16,41051 K14R
4105 FORMAT I 12H04100-CMMMFC, 10141

00 4130 N1d1,LWRTMX

00 4120 LIN=l,LINMAX
GO TO l4110,4112,41141,LIN

4110 WRITE16,42151 IICMMM1RlMTII,MTFF,N11,CMMM1IIMTII,MTFF,N11,
1 MTFF=1,MULTPOI,MTII=1,MULT1Z1

GO TO 4120
4112 WRITEI 6, 42151 II CMMM2RlMTI I, MTFF ,NIl, CMMM2 Il MT! 1, MTFF ,NIl ,

1 MTFF=1,MULTPOI,MTII=I,MULT1Z1
GO TO 4120

4114 WRITE16,42151 lICMMM3RlMTII,MTFF,N11,CMMM3IIMTII,MTFF,NI1,
1 MTFF=l,MULTPOI,MTII=l,MULTIZI

4120 CDNTINUE
4130 CGNTINUE
1200 CONTINUE

RETURN
END

2470
2471
2471
2472
2472
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2473
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',2474
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2476
2477
2478
2478
2478
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KA2480
2482
2483
2484
2484

KA 2485
2486
2487
2488
2489
2489

KA2491
2491
2491
2491
2491
2492
2492
2492
2492
2492
2493
2493
2493
2494
2495
2495

KA 2496
2497
2497
2498

KA2499
KA2500
KA2501
KA2502
KA2504

2505
2506

KA2506
2507

PLFACR=CMXRIMSII,MTII,NRWI*RAC
PLFACI=CMXIIMSII,MTII,NRWI*RAC

GO TO 750
710 SUMJJR=O.OO

SUMJJI=O.OO
MJTRTW=MTFTTW-MTITTW

IB=IIMULTlll-1
IC=I1MULTlIlI-1
ID=MJTRTW
IE=MTITTW

I F=MTFTTW
DA 720 JS=I,JSMAXI
JSTRTW=4*JS-4
IFlJSTRTW-IABSl MJTRTWII 720,712,712

712 IA=JSTRTW
CALL CLE B
T1=RAC*CGJSMEIJSI

Ml=IABSI MJTRTWl/2
JMJ=IJS-ll*IJS-ll+Ml+l
IFlMJTRTWI 718,717,717

717 SUMJJR=SUMJJR+T I*CMXSJR IMSII, JMJ I
SUMJJI=SUMJJI+Tl*CMXSJIlMSII,JMJI

GO TO 720
718 T1=T1*11-1.001**MOOllLITRTW+JITRTW-ISTRTW-JSTRTWI/2,21I

SUMJJR=SUMJJR+Tl*CMXSJRlMSIINV,JMJI
SUMJJI=SUMJJI+TI*CMXSJIlMSIINV,JMJI

720 CONTINUE
PLFACR=SUMJJR

PLFACI=SUMJJI
750 IA=LlTRTW

I B= IS TRTW
IC=JlTRTW
IE=MSFTTW
IF=MSMITW-MTFTTW

IO=IF-IE
CALL CLEB
CLEBS2=RAC
MEL=IO/2
MElABS=IA8S1 MELI

FL2=LlTRTW+l
K1=LlTR+MELABS+1
K2=Ll TR-MELABS+1

IFlK21 580,980,760
760 FCC=FACLOGlKl)-FACLOGIK21

FCC=OEXPl-0.500*FCCI
GEOFAC=FL2*FCC*CLEBS2*11-1.00l**MOOllMEL+MELABSI/2,211
PLFACR=GEOFAC*PLFACR

PLFACI=GEOFAC*PLFACI
Nl=LITR+1-LTRUMI
IFIKTLOUT(20)1 4310,830,4310

4310 WR ITE l 6 ,4320 I NRW,MSI I, MTI I, MSF F, MTFF,J SMAX I, ME L,Kl, K2, NI, LI NEAR,
1 SUMJJR,SUMJJI,PLFACR,PLFACI,GEOFAC,ICGJSMEINI,N=I,3)

4320 FORMATI12H0430C-CMMMFC,1115/18EI5.711
830 GO TO 1831,8.33,835,837,839),LINEAR
831 CMMM1RlMTII,MTFF,NII=CMMMIRIMTII,MTFF,NII+PLFACR

CMMMIIlMTII,MTFF,NII=CMMMIIIMTII,MTFF,NI)+PLFACI
GO TO 980

833 CMMM2RIMTII,MTFF,NI1=CMMM2RIMTII,MTFF,Nll+PLFACR



2606
2607
2607
2608
2609
2609
2610
2610
2611
2612
2613
2614
2614
2614
2615
2616
2617
2618
2618
2618
2618
2619
2620
2621
2621
2621
2621
2621
2622 O"l
2622 J:-..
2622
2623
2624
2625
2626
2627
2627
2627
262B
2628
2628
2629
2630
2631
2631
2632
2633
2634
2634
2b34
2635
2635
2636
2637
2638
2639
2640
2040

BFAC2RlMTII,MTFF,N31=C.DO
BFAC3RlMTII,MTFF,N31=0.OO

BFAC4RlMTII,MTFF,N31=O.DO
BFACSRlMTII,MTFF,N31=O.OO
BFACIIlMTII,MTFF,N31=O.00

BFAC2IlMTII,MTFF,N31=0.00
BFAC3IlMTII,MTFF,N31=O.OC

BFAC4 I I MT I I, MTFF, N3.I=O.00
BFACSIlMTlI,MTFF,N31=0.00

1410 CONT INUE
00 1700 KI4R=I,K14RPT
LTRUMI=S*IK14R-ll

LTRUMX=LTRUMI+7
LTRUMX= MINO lK14,LTRUMXl

LWRTMX=LTRUMX-LTRUMI+l
MMCH2=ISTRTW+IIREAOll1+IIREAOllll+1-KTRLll1
00 1450 N3=NANGMI,NANGMX
N5=N3+N5INC

TH=THETAlN51
CO=OCOSI THI

SI=I.00/0SINlTHI
CT=2.00*CO*SI
IFIKI4R-ll 1427,1425,1427

1425 Pll,1,N31=1.00
PI2,l,N31=CO
Pll,2,N31=0.OO
FL=O.OO
GO TO 1430

1427 FL=L TRUM I
FLP1=FL+l.DO
TWLP l=FL +FLP1

00 1428 M=1,MMCH2
1428 Pll,M,N31=PI9,M,N31

Pl2,1,N31=ITWLP1*CO*Pll,.1,N31-FL*PI8,1,N311/FLPl
1430 NMAX=LWRTMX+2

00 1445 N=3, NMAX
FL=FL+1.00

FLP1=FL+l.00
TWLP l=FL +FLP1
NMl=N~l

NM2=N-2
PNl =ITWLPl*CO*PlNMl,1,N31-FL*PINM2,1,N3)I/FLPl
IFlN-NMAXl 1432,1431,1432

1431 PlNMl,2,N31= FLP1*SI*lCO*PINMl,1,N31-PNll
GO TO 1433

1432 PlN,1,N31=PNl
PINMl,2,N31= FLP1*SI*ICO*PlNMl,I,N31-PlN,1,N311

1433 MMCH1=NM1+LTRUMI
MMAX= MINO lMMCH1,MMCH21
FM=O.OO

DO 1435 M=3,MMAX
FMPl=FM+ 1. DO

PlNMl,M,N31= CT*FMPl*PlNM1,M-l,N31-1FL-FMI*IFL+FMPll*PlNM1,M-2,N31
1435 FM=FIHl.DO
1445 CONTINUE
1450 CONTINUE

00 1600 Ll=l,LWRTMX
LI TRP l=LTRUMI +Ll
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KA255b
KA2556
KA2557
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2561
2562
2563
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2567
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2582
2583
2584
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C PROGRAM ON LIB=LnAD.lYK,NAME=S036JP
SUBROUTINE BFCTOR

eccccc ****** COMMON STATEMENTS THAT ARE COMMON Ta ALL THE
IMPLICIT REAL*8 lA-H,O-ll
CGMPLEX*16 TTR,TTI,lERO
COMMON FACLOGI5001,RAC,IA,IB,IC,IO,IE,IF,L9191,LMAX,U9
COMMONKTRLI301,KEXCOMI501,EXTCOMl501,KTLOUTl301
COMMON FI711,GI71I,FDl701,GOl701,ETA,SIGMAl,RHOMX,RO
COMMON ANGLERl1001,ARI701,AII701,BRI701,BIl701,CEl101,ORI101,

1 Ecr~II01,

2 IIMULTl 101, IIREAOI 10),KPRITRllOI ,JJROW1301 ,LLROWI301,
3 NNROWI301,QVALUEl101,SGMAlll101,THETAi1001,VCOUPLI201,
4 WNtlOI,WNINIlIOI,WCtlOI

COMMCN ISTRTW,IICPLE,INTYPE,INTMAX.IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW;NXMAX,NXCPLE,NANGLR,NOFMES,
2 AMUPMU,CHARGE,CFUNIT,OFN,OFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RlERO,RlEROC,RlEROS,RlEROW,RlROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
S XMESl,XMES2,WNUNIT,TTR,TTI,lERO

CCCCCC ****** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMMON EXSGRII 8401,EXTRA41 108121,EXTRAS15301
COMMON MUL Tiz , MUL TPO,MUL TPl, I1UL TP2 ,NANGMI, NANGMX, N5 INC,

1 NAGR12,II0UT,KQNOTW,CLEBCH,FMULFC,WNFAC
COMMON AMSI3,3,31,BMTRllO,10,31,BMTII10,10,31,NENSBPI31,

1 NENSBTI31,SGMEXPllOO,61,POLEXPllOO,21,FAII4J,NFAI,
2 NPOLST

CCCCCC ****** DIMENSIONS CHARACTERISTIC.TO THE PRESENT ROUTINE
DIMEN$ION BfACIRI8,16,71,BFAC2RI8,16,71,BFAC3RI8,16,71,

1 BFAC4RI8,16,71,BFAC5RI8,16,71,BFACIII8,16,71,
2 BFAC2I18,16,71,BFAC3Il8,16,71,BFAC4II8,16,71,
3 BFAC5I18,16,71
DIMENSION PI9,14,71,CMMMRI8,161,CMMMII8,161
EQUIVALENCE lEXTRA4l 11,BFACIRl11I,IEXTRA41 8971,BFACIIllll,

1 lEXTRA4117931,BFAC2RI1IJ,IEXTRA4126891,BFAC2II111,
2 lEXTRA413S851,BFAC3Rl111,IEXTRA4144811,BFAC3Il1IJ,
3 lEXTRA4153771,BFAC4Rllll,IEXTRA416273I,BFAC4Ill11,
4 IEXTRA4171691,BFAC5Rllll,IEXTRA4180651,BFAC5IllI1

EQUIVALENCE lEXTRA418961I,PllI1,IEXTRA4198431,CMMMRll11,
1 lEXTRA419971l,CMMMIll11

CALL OOTESTI2592,NPOLST,31
Il=I10UT
SQRTI0=DSQRTII0.DOI

LINMAx=ISTRTW*ISTRTW+l
ISMUL T=I STRTW+l

MSREPT=IISTRTW/21+1
JSMAX=IIIREAOll1+IIREADIIIXCALI-KTRLllll/2+1
JSMAXI=IIIREAOlll+IIREAOlIll-KTRLll11/2+1
JMJRPT=JSMAX*JSMAX
JMJRPI=JSMAXI*JSMAXI
K14=KE XCOM I 14 I-I

K14RPT=IK14/81+1
REWIND 9
00 1410 MTII=l,MULTll
00 1410 ~TFF=l,MULTPO

00 1410 N3=NANGMI,NANGMX
BFACIRIMTII,MTFF,N31=0.DO
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C
C

PROGRAM ON LIB=LOAD.lVK,NAME=S036JQ
SEARCH VERSION
SUBRCUTINE OUTPUT

(CCCCC ****** CCMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 lA-H,O-ll
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGI 5001 ,RAC, I A, IB, IC, 11), IE, IF,L9 191 ,LMAX,U9
COMMON KTRLI301,KEXCOMI501,EXTCOMI501,KTLOUTI301
COMMON FI711,GI711,FDI701,GOI701,ETA,SIGMAl,RHOMX,RD
COMMGN ANGLERI 100 I, AR1701 ,A Il701, BR170J ,BI I 701 ,CE (10), DR 110 I,

1 ECMl101,
2 IIMULT(101,IIREADI101,KPRITRI101,JJROWI301,LLROWI301,
3 NNROWI301,QVALUEI101,SGMAlZI101,THETAl1001,VCOUPLI201,
4 WNI101,WNINII101,WCI10J

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RlERO,RlEROC,RZEROS,RlEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMES1,XMES2,WNUNIT,TTR,TTI,ZERO

CCCCCC ****** COMMON FIELDS USED IN COMMON BV SEVERAL ROUTINES
COMMON EXTRA41116521,EXTRA5(5301
COMMON MULTIZ,MULTPO,MULTPl,MULTP2,NANGMI,NANGMX,N5INC,

1 NAGR12,I10UT,KQNOTW,CLEBCH,FMÜLFC,WNFAC
COMMON AMSI3,3,3J,BMTRI10,10,31,BMTIII0,10,31,NENSBPI31,

1 NENSBTI31,SGMEXPfl00,61,POLEXPI100,21,FAII41,NFAI,
2 NPOLST

DIMENSION fCR(351,FCII351,SGMACI35I,POLTHNI35,2,31,
1 SGMTHNI35,2,3J,FCR511001,FCI511001,SGMAC511001,
2 POLTH51 1001 ,SGMTH511001

EQUIVALENCE IEXTRA5( 1I,FCR lllJ,IEXTRA51 361,FCIlllJ,
1 IEXTRA51 711,SGMACIU),IEXTRA511061,POLTHNllll,
2 (EXTRA51 3161 ,SGMTHN( 111,
3 IEXTRA51 1l,FCR5111I,(EXTRA51101l,FCI51111,
4 lEXTRA5( 201l,SGMAC5111J,IEXTRA513011,POLTH51111,
5 lEXTRA51 4011,SGMTH51111

DATA S11/5H 1+1 /,S12/5H I-I /,S13/5H/21+1/,S14/5H/2(-I/
COMMON /VAO/FV
REAL*4 FVl6001
IFlKTRLI511 500,504,500

500 IF(II0UT.GT.IIXPLTJ GO TO 502
I l=NANGLR* I I WUT-lI
00 501 I=l,NANGLR

501 FV I I +I 11=( SGME XP I I , I lOUTl- SGMTH 51 I I I/I .1 DO*SGME XP I I , ! lOUT I I
502 IF(II0UT.GT.IIPPLTI RETURN

II-NANGLR*(IIXPLT+II0UT-11
00 503 I=l,NANGLR

503 FV(!+I11=1.D2*IPOLEXP(I,I10UTl-POLTH5III1
RETURN

4000 FORMH I IHll
504 CALL DOTESTt27Z4,NPOLST,3)

11= I lOUT
12=II-MAXOI IIXPLT,IIPPLTJ
IFlI21 510,510,505

505 IFINFAI+NPOLST-21 510,507,510
507 If( I2-2*ll 2/211 510,520,510
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00 1500 LIN-l,LINMAX
MSFF=IILIN-ll/ISMULTI+l

MSII=lIN-ISMULT*IMSFF-l1
MSITTW=ISTRTW+2-2*MSII

MSFTTW=ISTRTW+2-2*MSFF
READ (91 IICMMMRIMTII,MTFFI,CMMMIlMTII,MTFFI,

1 MTfF-l,MULTPOI,MTII=1,MULTlZ1
IFIKTLOUTI2211 4110,4190,4110

4110 WRITE16,41201 L1,LIN,MSITTW,MSFTTW
4120 FORMAT I 12H04100-BFCTOR,10I51

WRITEI6, 4125 I I I CMMMR I MTI I, MTFFI ,CMMMI IMTI I, MTFF I,
1 MTFF-1,MULTPOI,MTII=1,MULTIZ1

4125 FORMAT (141 2H (,E14.7, IH"E14. 7,lHI» I
4190 CONTINUE

00 1500 MTII=l,MULTll
MTITTW=2*MTII-IIMULTI11-1

00 1495 MTFF=l,MULTPO
MTFTTW=2*MTFF-IIMULTlI11-1

MELTW=MSITTW+MTITTW-MSFTTW-MTFTTW
MELPl=IIABSI MELTWI/21+1

IFJLITRP1-MELP11 1495,1470,1470
1470 00 1490 N3=NANGMI,NANGMX

PFACT=PIL1,MELP1,N31
TR-PFACT*CMMMRIMTII,MTFFI

TI=PFACT*CMMMIIMTII,MTFF)
GO TO I 1471,1473,1475,1477,1479 I,.LIN

1471 BFAC1RlMTII,MTFF,N31=BFAC1RIMTII,MTFF,N31+TR
~FACIIIMTII,MTFF,N31=BFAC1IIMTII,MTFF,N31+TI

GO TO 1490
1473 BFAC2RIMTII,MTFF,N31=BFAC2RlMTII,MTFF,N31+TR

BFAC21IMTII,MTFF,N31=BFAC2IIMTII,MTFF,N31+TI
GO Ta 1490

1475 BFAC3RIMTII,MTFF,N31=BFAC3RIMTII,MTFF,N31+TR
BFAC3IIMTII,MTFF,N31=BFAC3IIMTII,MTFF,N31+TI

GO TO 1490
1477 BFAC4RIMTII,MTFF,N31=BFAC4RIMTII,MTFF,N31+TR

BFAC4I(MTII,MTFF,N31=BFAC4IlMTII,MTFF,N31+TI
GO TO 1490

1479 BFAC5RlMTII,MTFF,N31=BFAC5RIMTII,MTFF,N31+TR
BFAC5IJMTII,MTFF,N31=BFAC5IlMTII,MTFF,N31+TI

1490 CONTINUE
1495 CONTINUE
1500 CONTINUE

IFIKTlOUTI2211 4310,1600,4310
4310 WRITE16,43201 LI
4320 FORMATI12H04300-BFCTOR,10I51

WRITE16,412511 I IBFAC1RlMTI I,MTFF,N31 ,BFAClI IMTII ,MTFF,N31,
1MTII=1,21,MTFF=1,21,N3=1,21
WRITE16,41251 I I (BFAC2RlMTII ,MTFF,N31 ,BFAC2I IMTII ,MTFF,N31,

1MTII=1,21,MTFF=1,21,N3=1,21
WRITEI6,4125J (1IBFAC3RIMTII,MTFF,N31,BFAC3IIMTII,MTFF.N31,

IMTII=1,21,MTFF=1,21,N3=1,21
1600 CONTINUE
1700 CONTINUE
2000 RETURN

END
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C PROGRAM ON LIB=LGAD.ZYK,NAMc=SG36JR
SUBROUTINE PLOTER

CCCCCC ****** COMMON STATEMENTS THAT ARE COMMON TO ALL THE
IMPLICIT REAL*8 IA-H,O-ZI
COMPLEX*16 TTR,TTI,ZERO
COMMON FACLOGI5001,RAC,IA,IB,IC,ID,IE,IF,L9191,LMAX,U9
COMMON KTRLI301,KEXCOMISO),EXTCOMISOI,KTLOUTI301
COMMON FI711,GI711,FDI701,GDI701,ETA,SIGMAZ,RHOMX,RD
COMMON ANGLER( 1001,AR1701 ,All 701 ,B1H701 ,BI 1701 ,CEII01,DRllOI,

1 ECMII01,
2 IIMULTII01,IIREADII01,KPRITRII01,JJROW(301,LLROWI301,
3 NNROW1301 ,QVALUEI 101 ,SGMAZZllOl ,THETAllOOI ,VCOUPLl201,
4 WNI101,WNINIII01,WCI10)

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS,RMAS,RZERO,RZEROC,RZEROS,RZEROW,RZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR,
5 XMESl,XMES2,WNUNIT,TTR,TTI,ZERO

eccccc ****** COMMON FIELDS USED IN COMMON BY SEVERAL ROUTINES
COMr10N EXTRA41 116521, EXTRA515301
COMMeN MULT1Z,MULTPO,MULTP1,MULTP2,NANGMI,NANGMX,N5INC,

1 NAGR12,I10UT,KQNOTW,CLEBCH,FMULFC,WNFAC
COMMON AMSI3,3,31,BMTRII0,10,31,BMTII10,10,31,NENSBPI31,

1 NENSBTI31,SGMEXPII00,61,POLEXPII00,21,FAII41,NFAI,
2 NPCLST

DIMENSION FCRI351,FCII351,SGMACI3S1,POLTHNI3S,2,31,
1 SGMTHNI35,2,31,FCR511001,FCI511001,SGMAC511001,
2 POLTH511001,SGMTH511001

EQUIVALENCE (EXTRAS( 1l,FCRllll,IEXTRA51 361,FCIllll,
1 lEXTRASI 711,SGMACI1l1 ,lEXTRA51 1061,POLTHNllll,
2 lEXTRASI 3161,SGMTHNllll,
3 IEXTRASI 11,FCR51111,(EXTRA511011,FCISllll,
4 lEXTRAS( 2011,SGMAC51111,IEXTRA51 3011,POLTH51111,
5 lEXTRASI 4011,SGMTHSllI1

ececcc ****** DIMENSIONS CHARACTERISTIC TO THE PRESENT ROUTINE
DIMENSION PLOTII031,POINTlI1001,POINT211001
EQUIVALENCE (EXTRA4160511,PLOTllI1,

1 IEXTRA4161S41,POINTl1lI1,IEXTRA4162S41,POINT21111
INTEGER*2 PLOT,MI1/1H I,M12/1H*I,M13/1HT/,M14/1HEI

801 FORMATllH I
850 FORMATIIIX,103A11
851 FORMATIIH ,F6.2, 4H DEG,103All

CALL DGTESTI2815,NPOLST,31
NTMAS=TMAS+O.l DO

NPMAS=PMAS+O.IDO
NZZ =CHARGE+O.IDO

DO 500 IPL=1,2
IPLCHK=IIXPLT*12-IPL)+IIPPLT*IIPL-l1

IFIII0UT-IPLCHKI lS5,155,500
135 00 170 NA=I,NANGLR

IFIIPL-l1 165,160,16S
160 POINTl1NAI=DLOG101SGMTHSINAII

PGINT21NAl=DLOG101SGMEXPINA,I10UTII
GO TO 170

165 POINTl1NAI=POLTH51NAl*10.DO
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S10 WRITE16,40001
S20 DO 1000 NPS=l,NPOLST

DO 900 N4=1,NFAl
FAIDEG=FA11N41*18.D1/3.141592653589793

II l=IIREADI I 11
QV=QVALUEIIl1

KP=KPRITRII 11
IFIKTRLll11 605,601,60S

601 IIW=IIl
IFIKP-l1 603,602,603

602 PARIKl=Sll
GO TO 610

603 PAR IKl=S 12
GO TO 610

60S nW=II l+II 1-1
IFIKP-l1 607,606,607

606 PARIKl=S13
GO TO_ 610

607 PARIKl=S14
610 WRITE16,6201 IIW,PARIKl,QV,FAIDEG,NPS
620 FORMATIIHOII16X,5H*****,SX,15H SCATTERING TO I2,AS,10H STATE AT ,

1 F6.3,4H MEV,5X,SH*****,3X,5HIFAI=F6.2,8H DEGREEl,5H NPS=Il/1
WRITE16,7401

740 FORMAT(31SX,SHANGLE,6X,SHSGMTH,9X,5HPOLTH,3Xl/l
I FIKTRLl81 I 74S, 747, 745 '

745 WRITE(6,7S01IANGLER(N51,SGMTHNIN5,N4,NPSI,POLTHNIN5,N4,NPSl,N5=1,
1 NANGLRI

GO TO 760
747 WRITEI6,75011ANGLER(N51,SGMTH5IN51 ,POLTH51N51,N5=1,NANGLRI
750 FORMATI31FlO.l,E15.5,F10.3,3Xll
760 IFIIl+NPS+NFAI-31 890,770,890
770 IFICHARGEI 772,890,772
772 WRITE16,7751
775 FORMAT l/148X, 24HRUTHERFORD CROSS SECTlONIl

IFIKTRL1811 777,779,777
777 WRITEI6,78011ANGLERIN51,SGMAC IN51,N5=1,NANGLRI

GO TO 890
779 WRITEI6,78011ANGLERINSl,SGMAC51N51,N5=1,NANGLRI
780 FORMAT(31F16.1,E14.511
890 CALL PLOTER
900 CONTINUE

1000 CONTINUE
RETURN
END



POINT2INAJ=POLEXPINA,110UTI*10.DO
170 CONTINUE

C01=DMAXlIPOINT1111,POINT21111
C02=DMINIIPOINTlI11,POINT21111
00 230 NA:l,NANGLR '
C01=DMAX1ICOl,POINT1INAI,POINT2INAJ)
C02=DMIN1IC02,POINT1INAI,POINT2JNAII

230 CONTINUE
NC01=C01-11.DO-DSIGNfl.DO,COll) *0.5DO
NCOl:NC01+1
NCC2=C02-ll.DO-DSIGNll.DO,C021) *0.5DO
NCYCLE:NCOI-NC02

NSPACE=100/NCYCLE
IFIIPL-l1 310,305,310

305 WRITEI6,307INC02,NCOl
307 FORMATl47HIPLOT OF XSEC. LOWEST AND HIGHEST * ARE FOR 10EI2,9H AN

10 10EI2)
GO TO 320

310 FNC02=NC02
FNC01=NCOl
FNC02=FNC02*0.lDO
FNCOl:FNCDl*O.lDO

WRITE16,3121 FNC02,FNCOI
312 FORMATl52HIPLOT OF POLARIZATION. LOWEST ANO HIGHEST * ARE FOR F4.1

1,6H AND F"toll
320 WR.HEl6, 330 I NTMAS, NPMAS ,NZZ, ElAB, I STR TW, I 10UT, I I REAOllI0UTl,

1 KPRITRIII0UT)
330 FORMATI3HA=I3,3H P=I2,4H ZZ=I3,6H ELAB=F6.2,4H 2S=Il,4H II=Il,4H

UR= I 1, 3H K=IlI
WRITEI6,331J VSX.WSX,WSF,VSO,DFN,DFNW,DFNS,DFNSP,RZERO,RZEROW,

1 RZEROS,RZROSP,RIEROC,iWCINI,N=I,6),IVCOUPLINI,N=1,10J
331 FORMATl8H VSX ETC,13F8.3/4H WC=6F6.3,8H VCOUPL=10F6.3J

NSTAR=O
340 WRITEI6,801)

00 350 1=1,103
350 PLOT II ) =Mll

00 355 I:2,102,NSPACE
355 PLOTlII=M12

WRITEI6,850) IPLOTII),I=1,103)
IFINSTARI 500,357,500

357 DO 365 1:1,103
365 PLOT CI )=Mll

WRITEI6,8öll
FNPOWR=NC02
FSPACE=NSPACE

00 400 NA=l,NANGLR
NCOW1=IPOINTIINA)-FNPOWRJ*FSPACE+2.100
NCOW2=IPOINT2INAI-FNPOWRI*FSPACE+2.1DO
PLOT INCOWll=M13
PLOTINCOW21=Ml"t
IFINANGLR-201 371,371,375

371 WRHE16,8011
375 WRITE16,8511 ANGLERINAI,IPLOTII),I=I,1031

PLOTlNCOWll=Mll
PLOTINCOW21=Mll

400 CONTINUE
NSTAR=1

GO TO 340
500 CONTINUE

RETURN
END

2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2833
2834
2835
2836
2837
2838
2839
2839
2839
2839
2840
2841
2842
2843
2844
2845
2846
2847
2848
2849
2850
2851
2852
2853
2854
2855

KA 2856
2857
2858
2859
2860
2860
2860
2861
2862
2863
2864
2864
2865
2866

KA 2867
2868
2868
2869
2870
2870
2871
2872
2873

C
C

PROGRAM ON LIB=LOAD.ZYK,NAME=S036JS
RACAH COEFFICIENT
SUBRGUT INE RAC7
IMPLICIT REAL*8 IA-H,o-l)
COMMON FACLOGI5001,RAC,IA,IB,lC,ID,lE,IF

DIMENSION LTl61
K1=lA+Iß-IE

K3=IC+ID-IE
K5=IA+IC-IF
K7=IB+ID-IF

K2=IE-IABSI IA-IBI
K4=IE-IABS( IC-ID)
K6=IF-IABS( IA-ICI

K8=IF-IABSI IB-IDI
K9= MINOIKl,K2,K3,K4,K5,K6,K7,K81

RAC=O.DO
IF IK91 4000,20,20

20 K2=MODIKl,21
K4=MODIK3,2)
K6=MODIK5,2)
K8=MCDIK7,2)

IFIMAXOI K2,K4,K6,K811 4000,25,4000
25 LTMIN= MINO IIA,IB,IC,ID,U:,IF)

IFILTMINI 4000,30,150
30LTlll=IA

LTl21=IB
LTl31=IC
L Tl4J=ID
LTl51~IE

LTl61=IF
LTMIN=LTI 1)

KMIN=l
DO 40 N=2,6
IFILTIN)-LTMINI35,40,40

35 LTMIN=LTINJ
KMIN=N

40 CONTINUE
Sl= 1.00

Fl=IE
F2=IF
GO TO 155,55,55,55,45,50),KMIN

45 Fl=IA
F2=IC
Sl=l-l.DOI**MODIIK5/21,21
GO TO 55

50 Fl=IA
F2=IB
S1=1-l.DO I**MODI I Kl/2 1,2)

55 RAC=SlIOSQRTl IFl+l.DO)*1 F2+1.001 I
GO TO 4000

150 IAßEP=IIA+IB+IEI/2+1
ICDEP=(IC+ID+IEI/2+1

IACFP=IIA+IC+IFI/2+1
IBDFP=IIB+ID+IFI/2+1

IABE=IABEP-IE
I 2Aß= IA8EP- I B
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IBEA=IABEP-IA
ICDE=ICDEP-IE

IECD=ICDEP-ID
IDEC=ICDEP-IC

IACF=IACFP-IF
IFAC=IACFP-IC
ICFA=IACFP-IA

IBDF=IBDFP-IF
IFBD=IBDFP-ID
IDFB=IBDFP';'IB

NZMAX= MI NO 1lABE, I CDE, lACF,I BDF I
IABCD1=IIA+IB+IC+ID+41/2

IEFMAD=IIE+IF-IA-IDI/2
IEFMBC=IIE+IF-IB-ICI/2

NZM 11=- IEFMAO
NZMI 2=- I EFMBC
NZMIN-MAXOI 0,NZMll,NZMI21+1

SQLOG=~.SDO*IFACLOGIIABEI+FACLOGIIEABI+FACLOGIIBEAI+FACLOGIICDEI

1 +FACLOGIIECD)+FACLOGIIOEC)+FACLOGIIACFI+FACLOGIIFACI
2 +FACLOGIICFAI+FACLOGIIBDFI+FACLOGIIFBDI+FACLOGIIDFBI
3 -FACLOGIIABEP+11-FACLOGIICDEP+11-FACLOGIIACFP+11-FACLOGIIBOFP+l)1
Sl=I-1.DOl**MODINZMIN,21
00 200 NZ=NZMIN,NZMAX

NZM1=NZ-l
K1=IABCD1-NZM1

K2-1ABE-NZMl
K3-ICOE-NZMl
K4=IACF-NZMl

KS=IBDF-NZM1
K6=NZ
K7=IEFMAD+NZ
K8=IEFM8C+NZ

SSLOG=SQLOG+FACLOGIKl)-FACLOGJK21-FACLOGIK31-FACLOGIK4I
1 -FACLOGIKSl-FACLOGIK6)-FACLOGIK7)-FACLOGIK81
Sl=-Sl
RAC=RAC+Sl*DEXPISSLOGI

200 CONTINUE
4000 RETURN

END

C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JT
C CLEBSCH GORDAN COEFFICIENTS
C FUNCTION W3JS COMPUTES WIGNER 3 J SYMBOLS

SUBROUTlNE CLEB
REAL*4 J1,J2,J3,M1,M2,M3
REAL*8 FACLOG,RAC,W3JS
COMMON FACLOGISOOI,RAC,IA,IB,IC,ID,IE,IF
Jl=FLOATCIAI/2.
J2=FLOATIIB)/2.
J3=FLOATl I C1/2.
M1=FLOATlID)/2.
M2=FLOATIIEI/2.
M3=FLOATl-IFI/2.
RAC=II-1.DOl**MOOIIIB-IA-IFI/2,211*DSQRTIDFLOATIIABSIICI+lI1
RAC=RAC*W3JSIJ1,J2,J3,Ml,M2,M31
RETURN
END

2893
2894
2894
2894
289S
2895
2895
2896
2896
2896
2897
2897
2898
2898
2S99
2899
2899
2900
2901
2902
2903

KA2904
2904
2904
290S
2905
290S
2905
2906
2906
2906
2906
2907
290S

KA2909
KA2909

2910
2911
2912

KA2913
KA2914

291S
KA2916
KA2917
KA291B
KA2919
KA2920
KA2921
KA2922
KA2923
KA2924
KA2925
KA2926
KA2927
KA2928

C PRGGRAM ON LIB=LOAD.ZYK,NAME=S036JU
SUBROUTINE DOTEST 1 NR, NI, N2 1
I F1 Nll 100,100, 2

100 WRITE 16,1101 NR,Nl, N2
2 IFIN2-Nll 101,3,3,

101 WRITE 16,1101 NR,N1, N2
3 RETURN

110 FORMAT I'OOOTEST FAlLS FOR NR,Nl AND N2 ='3110/1
END

C PROGRAM ON LIB=LOAD.ZYK,NAME=S036JV
C ANPASSUNGSROUTINE

SUBROUTINE ANPASS
COMMON IVAO/FI6001
COMMON FACLOGI5001,RAC,IA,IB,IC,ID,IE,IF,L919I,LMAX,U9
COMMeN KTRLI301,KEXCOMISOI,EXTCOMISO),KTLOUTI301
INTEGER INDEXI301,KTLI30l
REAL XII0),EII0)
REAL*S WI677S1,FACLOG,RAC,U9,EXTCOM
READIS,l) M,N,MA,IP,ES
FORMATI4IS,E7.11
WRITEI6,41 M,N,MA,IP,ES
READIS,21IINDEXIII,EIII,I=1,NI

2 FORMATISII3,E7.111
WRITEI6,51IINDEXIll,EIII,I=1,NI

4 FORMATl'OM, N, MA, IP, ES ',4IS,IPES.1I
5 FORMATI' INDEX ',SII3,lPES.111

00 6 1=1,30
KTLII)=KTLOUTlII

6 KTLOUTlIl=O
CALL VARIABll,N,INDEX,XI
CALl VAOIAIM,N,F,X,E,ES,IP,MA,W,INDEXI
CALL VARIA812,N,INDEX,XI
Da 7 1=1,30

7 KTLOUTIII=KTLII)
KTRLlSl =0
RETURN
END

Ol
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C UMSPEICHERUNG DER VARIABL~N

SUBRCUTINE VARIABIK,N,INDEX,Xl
IMPLICIT REAL*8 IA-H,O-ZI
INTEGER INDEXIN)
REAL*4 XIN)
COMMON FACLOG(500),RAC,IA,IB,IC,ID,IE,IF,L919),LMAX,U9
COMMON KTRLl30) ,KEXCOMI501,EXTCOMI 50), KTLOUT(30)
COMMON F(71),GI711,FDI70),GDI70),ETA,SIGMAZ,RHOMX,RD
COMMON ANGLERllOOI ,AR(701 ,AI(70) ,BR(70) ,BI 1701 ,CEllO) ,DRllO),

1 ECMII0),
2 IIMULTII01,IIREADII01,KPRITRII01,JJROWI301,LLROW(30),
3 NNROWI30J,QVALUEIIOI,SGMAZZIIO),THETAII001,VCOUPLI20),
4 WNII0I,WNINIII0),WCllOI

COMMON ISTRTW,IICPLE,INTYPE,INTMAX,IIXCAL,IIXPLT,IIPCAL,
1 IIPPLT,JJJMAX,MXROW,NXMAX,NXCPLE,NANGLR,NDFMES,
2 AMUPMU,CHARGE,CFUNIT,DFN,DFNS,DFNW,DFNSP,ELAB,ETUNIT,
3 PMAS, RMAS, RZERO, RZEROC, RZEROS, RZEROW ,R,ZROSP,
4 RMAX,RBAR,SGMAR,TMAS,VSX,VSF,VSO,WSX,WSF,XMAX,XBAR

GO TO 11,31,K
1 Da 2 1=1, N

IFI INDEXII ).EQ.lJ XIIJ=VSX
IFHNDEXIIl.EQ.2) XII)=WSX
I Fl INDEXI I ).EQ.3) XlI I=WSF
!FllNDEXIII.EQ.41 XIII=VSO
IFliNDEX(I).EQ.51 XII)=DFN
IFIINDEXII).EQ.6) XII)=DFNW
IFIINDEXIII.EQ.7) XIII=DFNS
IFIINDEXIII.EQ.BI XII)=DFNSP
IFI INDEX I I ).EQ.91 XlI )=RZERO
IFIINDEXIIJ.EQ.IO) XII)=RZEROW
IFI INDEXII ).EQ.IU XIIl=RZEROS
IFIINDEXIII.EQ.12) XIIl=RZROSP
IFI INDEXI I) .EQ.l3) XII I=RZEROC
IFIINDEXII).GE.14.AND.INDEXII).LE.19) XII)=WCIINDEXIII-13)
IFIINDEXIIl.GE.20.AND.lNDEXII).LE.29) XIIJ=VCOUPLIINDEXIII-19J

2 CONTINUE
RETURN

3 00 4 I=l,N
IFIINDEXlI).EQ.ll VSX=XI1l
IFIINDEXII).EQ.2) WSX=XII)
IFIINDEXII).EQ.3) WSF=Xll)
IFI INDEX I I ).EQ.4) VSO=XI I I
IFlINDEXI II.EQ.51 DFN=XI1l
IFtINDEXIII.EQ.6) DFNW=XIIl
IFIINDEXIIl.EQ.7) DFNS=XlIl
IFIINDEXII).EQ.8) DFNSP=XIII
IFIINDEXII).EQ.9) RZERO=xII)
IFliNDEXIIl.EQ.IOI RZEROW=XII)
IFI INDEXI II.EQ.lU RZEROS=XI I)
IFliNDEXIII.EQ.121 RZROSP=Xlll
IFIINDEXIII.EQ.131 RZEROC=X{I)
IF I INDEX I I I .GE.14.AND. INDE XlI I. LE. 19) WCI I NDE Xl Il-131 =X 1I I
IFIINDEXIII.GE.20.AND.INDEXII).LE.29) VCOUPLIINDEXIII-19)=XII)

4 CCNTINUE
RETURN
END

C

SUBROUTINE CALFUNIM,N,F,X,INDEXI
INTEGER INDEXINI
REAL FIMI,XIN)
~ALL VARIABI2,N,INDEX,X)
CALL CCCTRL
RETURN
END

CUBIC ReOT
REAL FU~CTION DCBRT*8IXl
REAL*8 X
DCBRT=DSIGNIIDABSIXII**11.DO/3.DOI,X)
RETURN
END

cn
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C lOGARITMUS DER GAMMA-FUNKTION FUER KOMPLEXE ARGUM~NTE

C PROGRAMMBESCHREIBUNG NR. 189 VON G. W. SCHWEIMER
COMPLEX FUNCTION CDLGAM*16IZ1

C REZ = RtA~TEIL VON Z
C IMZ = IMAGINAERTEIL VON Z

COMPLEX*16 Z,ZM2,CDL,LSIN
REAL REZ,IMZ

c REALTEIL VON Z: RH >= 1/2, IR = 0; REZ < 112, IR = 1 UND Z = r-z
REZ=Z
IMZ=Z* 10. ,-1.1
lR=O
IFIREZ-.511,2,2

1 IR=l
Z=1.-Z

C BETRAG VON Z:!ZI >= 8, MOD = O;IZI < 8, MOD = SQRTI64-IMZ**21-REZ
C UND Z = Z+MOD

2 MOD=O
A=64.-IMZ*IMZ
IFlA-REZ*REZI4,4,3

3 MOD=l+INTlSQRTlA)-REZ)
Z=Z+DFLOAT IMOD I

C LOGARITMUS DER GAMMA-FUNKTION MIT EINEM FEHLER< .03/Z**15
4 ZM2=1.11I*ZI

CDL=.9189385332046726-Z+1Z-.51*CDLOGIZI+I.08333333333333333+ZM2*1­
1.002777777777777778+ZM2*17.936507936507936D-4+ZM2*1 -5.9523809523
280952D-4+ZM2*IB.41750B41750B41BD-4+ZM2*1-1.91752691752691BD-3+ZM2
3*.0064102564102564101111)I/Z

C ZURUECKRECHNUNG IN DEN BEREICH III < 8
I FI /10D 17,7, 5

5 00 6 I=l,MOD
Z=Z-I.

6 CDL=CÖL-CDLOGIZI
C ZURUECKRECHNUNG IN DEN BEREICH REZ < 1/2

7 IFlIRIl7,17,B
8 IFIIMZ)9,9,10
9 IR=O

Z=DCONJGIZI
10 ZM2=10.DO,3.1415926535B9793)*Z

LSIN=O.
REZ=ZM2
I FlREZ"" 10.111,11,12

11 LSIN=CDLOGll.-CDEXPI-2.*ZM21)
GO TO 14

12 IFIREZ-30.113,13,14
13 LSIN=-CDEXPI-2.*ZM21
14 LSIN=10.DO,-1.570796326794B971+ZM2+LSIN

IFIIRI15,15,16
15 Z=DCONJGIZI

LSIN=DCONJGlLSINI
16 Z=l.-Z

CDL=1.B37B77C66409345-CDL-LSIN
17 COL GAM=CDL

RETURN
END

HISQUARc MINIMISING SUBROUTINE WITHOUT DERIVATIVES
PROGRAMMBESCHREIBUNG NR. 202 VON G. W. SCHWEIMER
STORAGE PLACES OF W: MAXIM+IN*15+2*M+3*NI)/2,2+M+N*14*N+711
SUBROUTINE VAOIA lM,N,F,X,E,ESCALE,IPRINT,MAXFUN,W,PI
REAL*8 WI31,ACC,B,BB,CHANGE,DM,FA,FC,FF,FMIN,FSEC,SUM,XC,XL,XSTEP,

lAV,AW
DIMENSION FI31,XI31,E(3),PI31
MA=MAXFUN
IFIMA.EQ.OI RETURN
IG=ISIGNll,MAXFUNI

1 ITC=O
MC=O
I F(N-1l152, 2,5

2 XSTEP=ESCALE*~lll

IFIM.LE.OI RETURN
ACC=EI II
B=O.
WIll =0.
IE=4
II=IABSIMAXFUN)-l
ISS=2

4 XC=X(ll
CALL VDOIAlISS,XC,FF,II,ACC,B,XSTEP)
X(ll=XC
GO TO 50

5 I SS=1
IFlM.LE.l) RETURN
MPLUSN=M+N
KST=N+MPlUSN
NPLUS=N+l
KINV=NPLUS*IMPLUSN+ll
KSTORE=KINV-MPLUSN-l
IE=l '
GO TO 50

. 6 NN=N+N
K=NN
00 7 I=l,M
K=K+l

7 WlKI=FIII
GO TO 18,30),ISS

B IINV=2
K=KST
1=1

9 IF(IG.EQ.OI GO TO 11
XC=XII)
XI I I=Xl I HEl I I
IE=2
GO TO 5C

10 Xl II=XC
GO TO 111,30l,ISS

11 00 12 J=l,N
K=K+l
W(KI=O.

12 WIJI=O.
SUM=O.
KK=NN
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IL=II*II-1l1/2
00 13 J=I,M
KK=KK+l
FIJ I =FI J 1- IH KK I
OM=FIJ.I*FI Jl
JL=IL+J
IFIJ.GT.II JL=I+IJ*IJ-1l1/2
IFIIG.EQ.OI OM=WI12+JLI**2*AV/WII2+IJ*IJ+lll/21

13 SUM=SUM+OM
IFISUMI 85,85,14

14 SUM=I./OSQRTISUMI
J=K-N+ I
WIJI=SUM*EIII
IFIIG.EQ.OI WIJI=SUM
0017 J=I,M
K=K+l
OM=FIJI
JL=IL+J
IFIJ.GT.I I JL=I+IJ*lJ-lI 112
IFIIG.EQ.O) OM=WII2+JLI*OSQRTIAV/WII2+IJ*IJ+II)/211
WIKI=SUM*OM
KK=NN+J
00 17 II=I,I
KK=KK+MPLUSN
WI II I=WIlI )+WIKKI*WIKI
IFIJ-MI 17,15,15

15 IFI I-II I 17,17,16
16 IFIWlII I-I.) 17,87,87
17 CONTINUE

ILESS=I-l
IGAMAX=N+I-l
INGINV=N-ILESS
INCINP=INCINV+1
IFIllESS) 18,18,19

18 WIKINVI=I.
GO TO 27

19 B=I.
00 20J=NplUS,IGAMAX

20 WIJI=O e .

KK='KINV
00 24 II=I,IlESS
11P=I I +N
WIIIPI-WIIIPI+W(KKI*WIIII
JL=II+l
IFIJl-IlESSI 21,21,23

21 00 22 JJ=JL,ILESS
KK=KK+l
JJP=JJ+N
WIIIPI=WIIIPI+WIKKI*WIJJI

22 WIJJPI-WIJJPI+W(KKI*WIIII
238=B-WIIII*WIIIPI
24 KK=KK+INCINP

8=1./B
KK=KINV
00 26 II=NPLUS,IGAMAX
8B=-B*WI I 11
00 25 JJ=II,IGAMAX
WIKKI=WIKKI-B8*WIJJI

25 KK=KK+l
WIKKl=BB

26 KK=KK+INCINV
WIKKI=B

27 GOTO 196,281,IINV
28 1=1+1

IFII-Nl 9,9,29
29 IINV=1
30 FF=O.

KL=NN
00 31 1=1, M
Kl=KL+l
FI I I=WI KU

31 FF=FF+WIKLI*WIKll
GO TO 195,1061,ISS

CGUNTER FOR THE ITERATIONS: ITC
32 ITC=ITC+l

K=N
KK=KST
00 33 I=I,N
K=K+l
WIKI=O.
KK=KK+N
Wlll=O.
00 33 J=I,M
KK=KK+I

33 WII)=WIII+WIKKI*OBlElFIJII
OM=O.
K=KINV
00 38 lI=I,N
IIP=II+N
WIIIPI=WIIIPI+WIKI*WlIII
Jl=II+l
IFIJl-NI 34,34,36

34 00 35 JJ=JL,N
JJP=JJ+N
K=K+l
WIIIPI=WIIIPI+WIKI*WIJJI

35 WIJJPI=WIJJPI+WIKI*WIIII
K=K+l

36 IF 10M-OABSIWIII)*WIIIPIII 37,37,38
370M=OABSIWIIII*WIIIPII

KL=II
38 CONTINUE

II=N+MPlUSN*KL
CHANGE=.100
00. 41 I=I,N
Jl=N+I
\~I 11=0.
00 39 J=NPLUS, NN
Jl=Jl+MPLUSN

39 WIII=WIII+WIJI*WIJll
II=lI+l
WI IlI=WIJU
WIJLl=XlII
IFIOABSIOBlEIEIIII*CHANGEI-OABSIWIIlll 40,40,41

40 CHANGE=OABS{WIII/OBLEIEIIIII
41 CGNTINUE
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IFll.-CHANGEl 43,43,42
42 ICONT=2
43 00 44 I=I,M

II=IHI
JL=JL+l
WIIIl=WIJLl

44 WIJLl=FIII
FC=FF
ACC=.lOO/CHANGE
IE=3
IS=3
IT=3
XC=O.
XL=O.
XSTEP=-DABSIDBLEIESCALEI/CHANGEl
IFI.5DO+XSTEPI45,46,46

45 XSTEP=-.5DO
46 CALL VDOIAIIT,XC,FC,20,ACC,.IDO,XSTEPI

GO TO 147,67,93,931,IT
47 GO TO 148,67),ISS
48 XL=XC-XL

Da 49 J=I,N
49 XIJJ=DBLE{XIJJI+XL*WIJI

XL=XC
CCUNTER FOR THE CALLS OF CALFUN: MC

50 MC=MC+l
IF{IG.EQ.OI GO TO 132
CALL CALFUN IM,N,F,X,PI
IFIMI 90,152,51

51 I,FIMC-IABSIMAXFUNIl52,91,91
52 GO TOI6,10,53,104,1221,IE
53 FC=O.

DA 54 J=I,M
B=FIJI

54 FC=FC+B*B
IFIFC.EQ.O.OOI GO TO 103
GO TO (58,58,55J,IS

55 K=N
IFIFC-FFJ56,46,57

56 IS=2
FMIN=FC
FSEC=FF
GO TO 64

57 IS=1
FMIN=FF
FSEC=FC
GO TO 64

58 IFIFC-FSECI 59,46,46
59 K=KSTORE

GO TO 160,611,1S
60 K=N
61 IFIFC-FMINJ63,46,62
62 FSEC=FC

GO Ta 64
63 IS=3-IS

FSEC=FMIN
FM IN=FC

64 DO 65 J=I,N

K=K+l
65 WIKl=XlJI

00 66 J=I,M
K=K+l

66 WlKI=FlJJ
GO Ta 46

67 K=KSTORE
KK=N
GO Ta 169,68,69),IS

68 K=N
KK=KSTORE

69 SUM=O.
DM=O.
JJ=KSTORE
00 70 J=I,N
K=K+l
KK=KK+l
JJ=JJ+l
XlJl=WlKl

70 WlJJI=WlKJ-WlKKl
00 71 J=I,M
K=K+l
KK=KK+l
JJ=JJ+l
FIJI=WIK)
WlJJI=W{KI-WIKKI
SUM=SUM+W{JJJ*WlJJI

71DM=DM+WlJJl*DBLElF{Jll
GO Ta 172,1041,ISS

72 J=KINV
KK=NPLUS-KL
Da 73 I=I,KL
K=J+KL-l
J=K+KK
WlI)=W{Kl

73 WlKI=WlJ-1I
IFlKL-Nl 74,76,76

74 KL=KL+l
JJ=K
Da 75 I=KL,N
K=K+l
J=J+NPLUS-I
~Il II=WlKI

75 W{Kl=WlJ-ll
WlJJl=W{Kl
B=I./WIKL-1I
WlKL-ll=WlNJ
GO TO 77

76 B=1./WINl
77 K=KINV

D079I=1,ILESS
8B=B*Wll)
Da 78 J=I,ILESS
W{Kl=W{Kl-BB*WlJI

78 K=K+l
79 K=K+l

IFlFF-FMINI 82,B2,80
80 FF=FMIN
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CHANGE=CABSIXCI*CHANGE
IFICHANGE-l.J 82,82,81

81 ICONT=l
82 XL=-OM/FMIN

SUM=l./OSQRTISUM+OM*XLI
K=KSTORE
00 83 I=l,N
K=K+l
WIKI=SUM*WIKI

83 WIIl=O.
00 84 I=l,M
K=K+1
WlKI=SUM*IWIK)+XL*OBLEIFIII)1
KK=NN+I
00 84 J=l,N
KK=KK+MPLUSN

84 WIJI=WIJI+WIKKI*WIKI
GO TO 19

85 WRITEI6,B6)I,1
86 FORMATl9HOVAOIA El,I2,57HI UNREASONABLY SMALL OR THE FUNCTIONS 00

INOT OEPENO ON XII2,lHII
WI1l=1.
GO TO 89

87 WRITEI6,88>I1, I
88 FORMATl39HOVAOIA FUNCTIONAL DEPENDENCE BETWEEN XII2,BHI AND XII2,1

IHI I
WI1l=2.

89 IG=l
ISS=2
GO TO 30

90 M=-M
MC=-MC
I G=i

91 WRITEI6,92IMC
92 FORMATI6HOVAOIA,I6,16H CALLS OF CALFUNI

Wl 11=3.
ISS=2
GO TO 52

93 WRITEI6,94)
94 FORMATl73HOVA01A ROUNDING ERRORS IN CALFUN OR ONE OF THE EIII IS U

INREASONABLY SMALLI
WI1l=4.
ISS=2
GO TO 67

95 ICONT= 1
IPP=IABSIIPRINTI*IIABSlIPRINTI-11
IPS=l
IPC=O

96 IPC=IPC-IABSIIPRINTI
IFIIPCJ 97,102,102

97 WRITEI6,981 ITC,MC,FF
98 FORMATllOHOITERATIONI4,I9,16H CALLS OF CALFUN5X,11HCHISQUARE =lPO

112.51
WRITEl6,991 (XIII,I=l,NI

99 FORMATl10H VARIABLES/llP10E13.511
IFIIPRINT.LT.0.ANO.ITC*12-IPSI.NE.01 GO Ta 101
WRITE16,1001 IFIII,I=l,MI

100 FORMATl10H FUNCTIONS/I1PI0E13.511

101 IPC=IPP
GO TO 1102,1091,IPS

102 GO TO 132,1031,ICONT
103 WI1l=0.

ISS= 2
104 FF=O.

00 105 J=l,M
105 FF=FF+OBLEIFIJII*OBLElFlJII

GO TO 14,106,106,1061,ISS
106 IFIIPRINTI 107,109,107
107 WRITEI 6, 10.81
lOB FORMATl46HOVA01A FINAL VALUES OF FUNCTIONS ANO VARIABLESI

IPS=2
GO TO 97

109 IFlMA.LT.O.ANO.MAXFUN.GT.OI IG=O
I Fl IG) 110,135,152

CA~MA MATRIX AND VARIABLE ERRORS
110 00 111 I=I,M

K=N+I
111 WIK)=FI I)

00 114 I=l,N
XC=XIII
XlIl=XI Il+EI 11
MC=MC+l
CALL CALFUNIM,N,F,X,Pl
XIII=XC
IFlMI 112,152,113

112 IE=5
GO·TO 90

113 00 114 J=l,M
K=K+l

114 WlKI=IDBLEIFIJII-WIJ+NII/OBLEIEII)1
IFIIPRINTI 117,117,115

115 WRITEI6,1161 MC
116 FORMATl13HOGAMMA MATRIXII0,16H CALLS OF CALFUNI
117 00 121 l=l,N

II=K+l
IL=N+I*M
00 11B J=I, I
JL=N+J*M
K=K+1
WIKI=O.
00 .118 L=I,M

118 WlKI=WlKI+WIL+ILI*WIL+JLI
IFIIPRINTI 121,121,119

119 WRITE16,1201 IWILI,L=II,KI
120 FORMATI1PI0013.51
121 CONTINUE
122 00 123 I=l,M
123 Fl I I=WI N+I I

IFlIE.EQ.51 GO TO 152
IG=O
I=M+N+M*N
IL=IN*15*N+1111/2+M+2
I2=IL
JL=I-IL
K=IN*IN+1l112
IFIJLI 124,127,125

.....:I
W



124 IL=IL+K+l
125 II=ISIGNll,JL)

00 126 I=I,K
IL= IL+II

126 WIIL)=WIIL+JL)
127 K= I2-M-N-N

WIK-lI=WIlI
WIKI=FF
AW=O.
00 128 I=I,M
K=K+l
AW=AW+FII)

128 WIKI=FIII
AW=IFF-AW*AW/MI/AMAXOIM-N,I)
00 129 I=I,N
K=K+l
WIKI=XIII

129 ~J(K+N)=EI Il
ES=ES€ALE
ESCALE=I.E6
IP=IPRINT
IPRINT=O
IFIMA.EQ.-l111111 IPRINT=1
MAXFUN=100+10*N
MV=M
M=N
11=0

130 11=11+1
AV=WII2+(Il*III+III/2)
00 131 l=I,N
XIII=O.

131 E(II=.5/DSQRTIAV*WII2+11*II+ll)/211
GO TO 1

CALFUN ERROR ENHANCEMENT
132 Da 134 J=I,N

SUM=O.
JL=IJ* IJ-ll )/2
00 133 1=I,N
IL=I+JL
IFI I .GT.JI IL=J+I 1*1 1-11 1/2

133 SUM=SUM+XIII*WII2+ILI
IFIJ.EQ.111 SUM=SUM-l.

134 FIJ)=SUM*OSQRTIAV/WI12+IJ*IJ+I)1/21)
GO TO 51

C
135 K=N*13*N+6)+MV+2

IHXIIlll. 136,138,138
136 00 137 1=I,N
137 XIII=-XIII
138 WIK+lll=DSQRTIXlll)*AV)

IFIXIII).EQ.O.) GO TO 140
FA=DSQRTIAW/Xlll)1
00 139 1=1,N

139 WIK+N*Il+II=FA*XIII
140 IFIII-NI 130,141,141
141 M=MV

K=N*13*N+6)+M+2
IFIIP) 146,149,142

142 WRITEI6,143)
143 FORMATI18HOTANGENTIAL POINTS I

00 144 I=I,N
144 WRITEI6,120) IWIK+I*N+JI,J=I,Nl
146 I=MAXOIM-N,I)

WRITEI6,147) I,IWIK+I*N+I),I=I,N)
147 FORMATl42HOSTANDARD ERRORS OF THE VARIABLES ASSUMING,I5,19H DEGREE

IS OF FREEDOM/IIPI0013.511
WRITEI6,148) IWIK+II,I=I,NI

148 FORMATl19HOERROR ENHANCEMENTS/IIPI0DI3.51)
149 Wl 3 )=1 2

W141=K
K=I2-M-N-N
Wlll=WIK-lI
FF=WIKI
00 150 1=I,M
K=K+l

150 FII)=WIK)
00 151 I=I,N
K=K+l
XII)=WIK)

151 EI I1=WIN+Kl
ESCALE=ES
IPRINT=IP
MAXFUN=MA

152 WI21=FF
RETURN
END

~



C MINIMISATION OF A FUNCTION OF ONE VARIABLE
C PROGRAMMBESCHREIBUNG NR. 202 VON G. W. SCHWEIMER

SUBROUTINE VDOIA IITEST,X,F,MAXFUN,ABSACC,RELACC,XSTEPl
IMPLICIT REAL*SIA-H,O-ZI
GO TO 17,1,11,ITEST
IS=6-ITEST
ITEST=1
IINC=l
XINC=XSTEP+XSTEP
MC=IS-3
IFIMCI9,9,6

2 MC=MC+ 1
IFIMAXFUN-MCJ3,6,6

3 ITEST=4
4 X=OB

F=FB
IFI FB-FC16,6, 5

5 X=OC
F=FC

6 RETURN
7 GO TO 117,15,10,SI,1S
S IS=3
9 DC=X

FC=F
X=X+XSTEP
GO TO 2

10 IFIFC-FI12,11,13
11 X=X+XINC

XINC=XINC+XINC
GO TO 2

12 DB=X
FB=F
XINC=-XINC
GO TO 14

13 OB=DC
FB=FC
DC=X
FC=F

14 X=OC+OC-OB
IS=2
GO TO 2

15 DA=DB
DB=DC
FA=FB
FB=FC

16 OC=X
FC=F
GO TO 27

17 IFIFB-FCI21,18,18
IB IFIF-FBI19,16,16
19 FA=FB

DA=DB
20 FB=F

DB=X
GO TO 27

21 IF I FA-FCI23, 23, 22

22 XINC=FA
FA=FC
FC=XINC
XINC=DA
DA,=DC
DC=XINC

23 XINC=DC
IFI(D-DBI*IO-OCII16,24,24

24 IFIF-FAI25,26,26
25 FC=FB

OC=OB
GO TO 20

26 FA=F
DA=X

27 IF(FB-FCI2S,28,29
28 IINC=2

XINC=DC
IF(FB-FCI29,45,29

29 IFIIDA-DBI*(DA-DCI130,31,30
30 D=IFA-FB1/IOA-DBI-IFA-FCI/(DA-DCl

IFIDI34,31,34
31 X=4.

IFIFB-FCI33,32,32
32 X=-4.
33 X=DB-X*IDC-OBI

IS=2
ITEST=1
GO TO 2

34 IF(O*I08-0CI141,35,35
35 D=O.5*IOB+DC-IFB-FCI/DI -...3

IFIDABSID-XI-DABSIABSACCI137,37,36 cn
36 IFIDABSID-XI-DABS(D*RELACCI137,37,38
37 ITEST=2

GO Ta 4
38 IS=1

X=O
IF(IDA-OCI*IDC-DI12,46,39

39 IS= 2
GO TO 140,431,IINC

40 IFIDABSIXINCI-DABS(OC-O'142,2,2
41 IS=2

GO TO 142,441,IINC
42 X=DC

GO TO 11
43 IFIDABS(XINC-XI-OABSIX-DCI144,44,2
44 X=0.5*IXINC+DCI

IFI(XINC-XI*IX-DCI146,46,2
45 X=0.5*(OB+DCI

IF«CB-Xl*(X-DCI146,46,2
46 ITEST=3

GO Ta 4
END



C A 372.979468885688900, 377.614197873918500, 382.258588773060000, 35
C A 386.912549123217400, 391.575988217329500, 396.248817051791400, 36
C BERECHNUNG VON WIGNER 3-J-SYMBOLEN A 400.930948278915600, 405.622296161144800, 410.322776526937200, 37
C ---------------------------------- A 415.032306728249500, 419.750805599544600, 424.47BI93418257000/ 38
C DR. SPECHT, ZYKLOTRON DAlA LF3/
C PROGRAMMBESCHREIBUNG NR. 214 A 429.214391866651500, 433.959323995014600, 438.712914186121100, 39
C A 443.475088120918800, 448.245772745384500, 453.024696238495900, '.0
C Jl+J2+J3=MAXIMAL 400 A 457.812387981278100, 462.608178526874800, 467.412199571608100, 41
C ARGUMENTE REAL*4, ERGEBNIS REAL*8 A 472.224383926980500, 477.044665492585500, 481.872979229887800, 42
C A 486.709261136839300, 491.553448223297900, 496.405478487217500, 43

REAL FUNCTION W3JS*SIJl,J2,J3,Ml,M2,M31 A 501.265290891579100, 506.132825342034800, 511.008022665235900, 44
REAL*4 Jl,J2,J3,Ml,M2,M3,JI31,MI31 A 515.890824587822200, 520.781173716044000, 525.679013515994900, 45
REAL*8 W3J,H8,FF,S,LF(4021, A 530.584288294433400, 535.496943180169400, 540.416924105997500, 46

A LFI157I,LF21571,LF31571,LF41571,LF51571,LF6157I,LF7157I,LF8131 A 545.344177791L54800, 550.276651724285400, 555.220294146894700, 47
DIMENSION AII01,NII01 A 560.169054037272900, 565.124881094874200, 570.087725725134100, 48
EQUIVALENCE ILFI I},LFl( 111,( LFI 581, LF21 111, A 575.057539024710100, 580.034272767130700, 585.017879388838900, 49

A ILFII151,LF31111,ILFI1721,LF41111, A 590.008311975617700, 595.005524249381800, 600.009470555327200, 50
A I LF12291, LF51 111 , I LF12861 ,LF6 1111 , A 605.020105849423500, 610.037385686238500, 615.061266207084700, 51
A I LFI3431 ,LF71 111, I LFUtOOI ,LF81 111 A 620.091704128477200, 625.128656730890800, 630.172081847810100, 52

C A 635.221937855059600, 640.278183660407900, 645.340778693434900, 53
DATA LFI/ A 650.409682895655100, 655.484856710889000, 660.566261075873300, 54

A 0.0 , 0.0 , 0.693147180559945, 1 A 665.653857411105800, 670.747607611912500, 675.847474039736800, 55
A 1.791759469228054, 3.178053830347945, 4.787491742782045, 2 A 680.953419513637400, 686.065407301993900, 691.183401114410600, 56
A 6.579251212010100, 8.525161361065416, 10.604602902745240, 3 A 696.307365093813900, 701.437263808736900, 706.573062245787200/ 57
A 12.801827480081460, 15.104412573075510, 17.502307845873880, 4 DAlA LF4/
A 19.987214495661880, 22.552163853123410, 25.191221182738670, 5 A 711.714725802289900, 716.862220279103300, 722.015511873601100, 58
A 27.899271383840880, 30.671860106080670, 33.505073450136880, 6 A 727.174567172815600, 732.339353146739100, 737.509837141777300, 59
A 36.395445208033040, 39.339884187199480, 42.335616460753480, 7 A 742.685986874351100, 747.867770424643200, 753.055156230483900, 60
A 45.380138898476900, 48.471181351835220, 51.606675567764360, 8 A 758.248113081374200, 763.446610112640000, 768.650616799716800, 61
A 54.784729398112310, 58.003605222980510, 61.261701761001990, 9 A 773.860102952558300, 779.075038710167200, 784.295394535245600, 62 o,.J
A 64.557538627006320, 67.889743137181520, 71.257038967168000, 10 A 789.521141208958700, 794.752249825813300, 799.988691788643300, 63 O'l
A 74.658236348830150, 78.092223553315310, 81.557959456115030, 11 A 805.230438803702900, 810.477462875863500, 815.729736303910100, 64
A 85.054467017581510, 88.580827542197670, 92.136175603687080, 12 A 820.987231675937800, 826.249921864842700, 831.517780023906000, 65
A 95.719694542143190, 99.330612454787420, 102.968198614513700, 13 A 836.790779582469800, 842.068894241700300, 847.352097970438300, 66
A 106.631760260643400, 110.320639714757300, 114.034211781461600, 14 A 852.640365001132800, 857.933669825857300, 863.231987192405400, 67
A 117.771881399745000, 121.533081515438500, 125.317271149356800, 15 A 868.535292100464400, 873.843559797865700, 879.156765776907400, 68
A 129.123933639127200, 132.952575035616200, 136.802722637326300, 16 A 884.474885770751700, 889.797895749890100, 895.125771918679700, 69
A 140.673923648234200, 144.565743946344800, 148.477766951772900, 17 A 900.458490711945000, 905.796028791646300, 911.138363043611200, 70
A 152.409592584497300, 156.360836303078700, 160.331128216630800, 18 A 916.485470574328600, 921.837328707804700, 927.193914982476700, 71
A 164.320112263195100, 168.327445448427600, 172.352797139162700/ 19 A 932.555207148186100, 937.921183163208000, 943.291821191335600, 72

DATA LF2/ A 948.667099599019800, 954.046996952560300, 959.431492015349300, 73
A 176.395848406997200, 180~456291417543700, 184.533828861449400, 20 A 964.820563745165800, 970.214191291518200, 975.612353993035900, 74
A 188.628173423671500, 192~739047287844800, 196.866181672889900, 21 A 981.015031374908200, 986.422203146368400, 991.833849198223400, 75
A 201.009316399281400, 205.168199482641100, 209.342586752536700, 22 A 997.249949600427900, 1002.670484599699000, 1008.095434617181000/ 76
A 213.532241494563100, 217.736934113954100, 221.956441819130200, 23 DATA LF5/
A 226.190548323727500, 230.439043565776800, 234.701723442818200, 24 A 1013.524780246135000, 1018.956502249689000, 1024.396581558613000, 77
A 238.978389561834200, 243.268849002982600, 247.572914096186800, 25 A 1029.838999269135000, 1035.285736640801000, 1040.736775094366000, 78
A 251.890402209723100, 256.221135550009400, 260.564940971863100, 26 A 1046.192096209724000, 1051.651681723868000, 1057.115513528894000, 79
A 264.921649798552700, 269.291097651019700, 273.673124285693600, 27 A 1062.583573670029000, 1068.055844343700000, 1073.532307895632000, 80
A 278.067573440366000, 282.474292687630300, 286.893133295426900, 28 A 1079.012946818974000, 1084.497743752464000, 1089.986681478621000, 81
A 291.323950094270200, 295.766601350760500, 300.220948647014000, 29 A 1095.479742921962000, 1100.976911147255000, 1106.478169357800000, 82
A 304.686856765668600, 309.164193580146900, 313.652829949878900, 30 A 1111.983500893732000, 1117.492889230360000, 1123.006317976525000, 83
A 318.152639620209200, 322.663499126726100, 327.185287703775100, 31 A 1128.523770872990000, 1134.045231790852000, 1139.570684729984000, 84
A 331.717887196928400, 336.261181979198300, 340.815058870798900, 32 A 1145.100113817495000, 1150.633503306223000, 1156.170837573241000, 85
A 345.379407062266700, 349.954118040770100, 354.539085519440700, 33 A 1161.712101118400000, 1167.257278562879000, 1172.806354647774000; 86
A 359.134205369575300, 363.739375555563400, 368.354496072404600, 34 A 1178.359314232696000, 1183.916142294396000, 1189.476823925411000, 87

A 1195.041344332734000, 1200.609688836495000, 1206.181842868673000, 88
A 1211.757791971819000, 1217.337521797805000, 1222.921018106587000, 89



C

A 1228.508266764987000, 1234.099253745498000, 1239.693965125100000, 90
A 1245.292387084098000, 1250.894505904978000, 1256.500307971274060, 91
A 1262.109779766459000, 1267.722907872847000, 1273.339678970514000, 92
A 1278.960079836231000, 1284.584097342418000, 1290.211718456109000, 93
A 1295.842930237930000, 1301.477719841099000, 1307.116074510433000, 94
A 1312.757981581371000, 1318.403428479015000, 1324.0524027171760001 95

OATA LF61
A 1329.704891897444000, 1335.360883708264000, 1341.020365924024000, 96
A 1346.683326404160000, 1352.349753092272000, 1358.019634015253000, 97
A 1363.692957282424000, 1369.369711084692000, 1375.049883693709000, 98
A 1380.733463461048000, 1386.420438817388000, 1392.110798271712000, 99
A 1397.804530410515000, 1403.501623897020000, 1409.202067470411000, 100
A 1414.905849945067000, 1420.612960209816000, 1426.323387227191000, 101
A 1432.037120032700000, 1437.754147734106000, 1443.474459510714000, 102
A 1449.198044612666000, 1454.924892360253000, 1460.654992143227000, 103
A 1466.388333420125000, 1472.124905717604000, 1477.864698629783000, 104
A 1483.607701811593000, 1489.353905008133000, 1495.103297994041000, 105
A 1500.855870632867000, 1506.611612846453000, 1512.370514620331000, 106
A 1518.132566003111000, 1523.897157105896000, 1529.666078101690000, 107
A 1535.4~7519224820000, 1541.212070770364000, 1546.989723093587000, 108
A 1552.770466609379000, 1558.554291791709000, 1564.341189173076000, 109
A 1570.131149343973000, 1575.924162952357000, 1581.720220703122000, 110
A 1587.519313351583000, 1593.321431732960000, 1599.126566701876000, 111
A 1604.934709191857000, 1610.745850184833000, 1616.559980716658000, 112
A 1622.377091876622000, 1628.197174806974000, 1634.020220702457000, 113
A 1639.846220809838000, 1645.675166427448000, 1651.5070489047310001 114

OATA LF71
A 1657.341859641794000, 1663.179590088960000, 1669.020231746333000, 115
A 1674.863776163364000, 1680.710214938422000, 1686.559539718369000, 116
A 1692.411742198144000, 1698.266814120346000, 1704.124747274829000, 117
A 1709.985533498296000, 1715.849164673893000, 1721.715632730827000, 118
A 1727.584929643961000, 1733.457047433436000, 1739.331978164288000, 119
A 1745.209713946068000, 1151.090246932468000, 1756.973569320957000, 120
A 1762.859673352407000, 1768.748551310740000, 1774.640195522566000, 121
A 1780.534598356830000, 1786.431752224467000, 1792.331649578050000, 122
A 1798.234282911451000, 1804.139644759506000, 1810.047727697674000, 123
A 1815.958524341715000, 1821.872027347353000, 1827.788229409961000, 124
A 1833.707123264234000, 1839.628701683877000, 1845.552957481292000, 125
A 1851.479883507263000, 1857.409472650652000, 1863.341717838100000, 126
A 1869.276612033720000, 1875.214148238803000, 1881.154319491523000, 127
A 1887.097118866650000, 1893.042539475256000, 1898.990574464437000, 128
A 1904.941217011024000, 1910.894460351312000, 1916.850297720777000, 129
A 1922.808722413807000, 1928.769727753430000, 1934.733307097049000, 130
A 1940.699453836112000, 1946.668161396158000, 1952.639423235948000, 131
A 1958.613232847817000, 1964.589583757115000, 1970.568469522017000, 132
A 1976.549883733211000, 1982.533820013958000, 1988.5202720192430001 133

OATA LF81
A 1994.509233436132000, 2000.500697983240000, 2006.494659410.5470001 134

2 W3JS~0.

W3J~0.

IFl lJl.LT .O.I.OR. lJ2.LT.0.I.OR. lJ3.lT.0.ll RETURN
IFlIJ3.GT.lJl+J211.0R.lJ3.LT.AßSlJl-J21Il RETURN
IFllJl+J2+J31.GT.40C.1 RETURN
IFllMl.NE.0.I.OR.lM2.NE.0.I.OR.lM3.NE.0.11 GO TO 3
IFllAMOOlJl,1.I.NE.0.I.OR.lAMOOlJ2,1.I.NE.0.1

1 .OR.IAMOOlJ3,l.I.NE.0.11 RETURN
IFlAMOO(Jl+J2+J3,2.I.NE.0.1 RETURN

c

c

c

J 10=J 1
J20~J2

J30~J3

I~J10+J20+J30+1

JH~II-1l/2+1

W3J=ILFll-2*JI01+LFII-2*J201+LFll-2*J301-LFII+1)1/2.
W3J~W3J+LFIJHI-LFIJH-JI01-LFIJH-J201-LFlJH-J301

W3J=OEXPlW3JI
IFIMOOIJH,21.EQ.01 W3J=-W3J
W3JS=W3J
RETURN

3 J l lI~J 1
Jl 21~J2
J I 31=J 3
Mlll=M1
MI 21~M2
M131=M3
IFIIM1+M2+M31.NE.0.I RETURN
00 4 1=1,3
1F I I AM 00 I J I I I , • 51 • NE. o, I .0 R. IA 85 I MI 1 I I • GT• J« I I I

1 .OR.IAMOOIJIII+Mlll,l.I.NE.O.11 RETURN
4 CONTINUE
AIll~JHJ2-J3

AI21=JI-M1
AI31=J2+M2
A141~J1-J2+J3
AI51~J2+J3-Jl

Al 6 I=J l+Ml
AI71=J2-M2
AI81=J3+M3
AI91=J3-M3
AII01~J1+J2+J3+l.

00 5 1=1,10
5 NIIl~AIII

FF~O.

DA 6 1~1,9

6 FF=FF+LFINIII+l1
FF=IFF-LFINII01+UI/2.

N141=0
NI51=J3-J2+Ml
NI 61=J 3-J1-M2
KMAX=MINOI NIU ,NI 21, NI 31 I
KMIN=MAXOI0,-NI51,-NI611
KO=KMAX-KMIN
IFIKO.LT.OI RETURN
IFIKO.EQ.OI GO TO 9

KF=KMAX-l
NUtl=l
N( 5 I=N l 5 I+l
NI61~NI61+1

A141=Nl41
A151=N151
A161=N161
00 8 K~KMIN,KF,2

AK~K

-...J
-...J



c

c

Pl=l.
P2=1.
S=FF
00 7 1=1,3
Pl~Pl*(AI1 I-AKl
P2=P2*IAlI+3l+AKJ

7 S=S-LFINI 1 l-K+ll-LF.INI I+31+K+ll
H8=P2-Pl
S=H8*OEXPISI

8 W3J=W3J+S
IFIMOOIKO,2l.NE.OI GO TO 11
N141=0
NI51=NI51-1
NI61=NI61-1

9 S=FF
00 10 1=1,3

10 S=S-LFrNIIl-KMAX+ll-LFINII+3l+KMAX+ll
W3J=W3J+OEXPISI

11 K=J1-J 2-M3
K=K+KMIN
IFIMOOIK,21.NE.01 W3J=-W3J
W3JS=W3J
RETURN
END

~


