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MeBplatz On-line Gammaspektroskopie zur Schutzgasﬁbérwachung
an der KNK II

Zusammenfassung

1)

Zur Schutzgasliberwachung in der KNK IT wurde ein automati-

siertes Gammaspektrometer entwickelt, das anhand der gemessenen
Gammaspektren folgende Aussagen iliber Hiillrohrschdden ermbglichen

sollé Art, GrdBe, zeitliche Anderung und weiterer Verlauf des
Schadens. Im vorliegenden Bericht wird die Hardware und Soft-
ware erldutert. Auferdem wurde eine Betriebsanléitung flir den
MeBplatz erstellt, die es erlaubt, den MeBSplatz ohne nihere
Kenntnis der Manuals fiir die einzelnen Hardware-Komponenten

zu betreiben.

Abstract

An automated gamma spectrometer was developed for cover gas
monitoring at KNK II1lwhich, by the gamma spectra measured,

is to allow the following statements to be made on fuel cladding
failure: type, size, variation with time and subsequent develop-
ment of the failure. In this report the hardware and software
will be explained. Besides, an instruction manual was written
for the measuring station, which allows to operate it without
detailed knowledge of the manuals for the individual hardware

components.

1) Kompakte Natriumgekiihlte Kernreaktoranlage mit schnellem

Kern.
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1. Introduction

An automated, computer controlled measuring system for
recording and’ evaluation of gamma spectra was developed

which allows experiments to be made on the detection of

gamma emitters in the KNK II cover gas. At a bypass of the
cover gas pipe the distribution of the gamma energies of
gaseous and volatile nuclides in argon is measured by a
Ge-detector system and the integral gamma flow is determined

by a precipitator. In the most adverse case, i.e. in the

event of major damage occurfing, changes in activity concentra-
tions by 7 oraers of magnitude are expected. To obtain still
satisfactory gamma spectra after such considerable changes

of activity concentfation, a variablé detector geometry must
be used. These considerations led to the construction of a
collimatorv[_1_7 positioned by. the computer as a function of
the precipitator counting rate. Moreover, the computer defines
the measuring and sequence of measurement timés for the multi-
channel analyzer in accordance with the precipitator counting
rate and the reactor power. The gamma spectra so recorded are
evaluated on-line, written outon a"Teletype" and stored on an

IBM-compatible 9-track tape.

2. Measurement Task

By detection of about 8 significant gaseous fission nuclides .
in the cover gas the following primary information can be

obtained:

a) types of nuclide present,
b) concentration of nuclides present,

c¢) variation with the time of the spectrum. The existing
concentrations may undergo the following variations
- by the same factors,
- by dissimilar factors, of

- additional nuclides might appear.



After insertion of free fuel test surfaces in KNK Ii and after
relevant experience has been obtained, it is intended to extend
the program so that the following secondary information might
be obtained on the basis of criteria stored in the computer:

d) type and size of the failure,
e) wvariation with time of the failure,

f) prediction about the subsequent development of the failure
(prediction of damage development).

3. Layout and Function of the Measuring Station

- A Ge-detector and a precipitator are installed at a bypass
of the cover gas pipe. The sighal furnished bynthe Ge-detector
is fed into the multichannel analyzer (MCA) via a preamplifier
and amain amplifier. The gamma spectrum recorded in the MCA is
written both on a 9-track tape and into the computer, where
it is evaluated, and printed out on the teletype. Then the
computer causes the spectrum to be displayed‘on the x-y
plotter. The pulse rate of the precipitator is monitored by
the computer. Depending on whether limit values are attained,
the computer controls the collimator. interface via the device
actuator and the collimator via the collimator.control to make
them move into a position corresponding to the pulse rate. Tﬁe
respective collimator position and operating and/or alarm
conditions, respectively, of the collimator are indicated on
the indicator panel of the collimator interface. The total
process of measurement is controlled via the ONGAM program
written in CLASS1). The measurement print out and the dialog
- example in annex C is written in German because these must be

legible for German reactor operators.

D Canberra's Laboratory Automation Software System '



3.1 Hardware

A'general,view of the hardware structure is given in Fig. 1.
The individual components of the measuring station are treated
hefe.only to the extent they are developments of our own or
are equipment from outside modified by us, whilst in all other
cases reference is made to the respective equipment manuals
/2 to 10;7.

3.1.i Collimator

The collimator is used to reduce the<Y;intensity at the detector.

Via two motors the following operations can be performed:

1st The\cryostat with the detector can be moved away from the
cover gas pipe about 20 cm. '

2nd A lead attenuator can be elevated between the covergas
pipe and detector for additional screening. The lead
atternator contains two bore holes with different diameters.

The three possible positions of the collimator are shown in Fig. 2.
The interlocking of the two collimator motors iS‘checked twice
as well as in the collimator interface as in the collimator con{

trol to prevent damaging of the detector.

3.1.2 Collimator Interface

a) Layout

The‘collimator interface has been designed as én NIM-plug-in
unit [_11_7. The front side is equipped with a rotary switch
with four switching positions: for starting by hand the three
collimator positions, and one computer position. A green and
a red signal lamp for each collimator position has been pro-

vided, which indicate the following conditions:



- Collimator in position m (m = 1,2,3);
green m on. l

- Collimator*moves fromm ton (n = 1,2,3);

red m on, green n flashes until position n is reached.

- As soon as the position n is reached, red goes off and green
goes on permanently.

b) Function

‘The computer transmits via the two relay outputs of the device
actuator the following signals to the collimator interface:

OO0 Interface reset.

10 Collimator to position 1.
01 Collimator to position 2.
11 Collimator to position 3.

These signalé are converted by the interface into moving in-
structions for the two collimator motors while the respective
interlockings get effective. When the collimator has reached

the requested position,'a READY message is given from the inter-
face to the coﬁpﬁter.

3.1.3 Collimator Control

By the collimator cohtrol.the moving instructions from the
interface are checked once more for correctness of their
"cryostat-atitenuator" loéking and the respective motors are
connected o6r disconnected, respectively. If a motor protection:
gets actuated or a limit  switch is exceeded, a disturbance message
'is given to the collimator interface. The two driving motors can
also be operated manually by push buttons. Circuit diagrams are

shown in Figs. 3 to 6.

3.1.4 Device Actuator

The device actuator operates by the following operation codes
on address 81 [/ 5_/.



Opcode 2: output 1 and output 2 off.
Opcode 8: output 1 on.

Opcode 9: output 2 on.
The "Jumper T" was set to BUSSY 2.

In the following paragraph the positions are listed for the
programming switches which are on whilst all other switch

posifions are off.

Switch S1: pos. 1 and pos. 8.v

Switch S2: pos; 1, pos. 4 and pos. 8.

Switch §3: pos. 1,.pos. 2 and pos. 3.

Switch S4: pos. 1, pos. 4 and pos.‘7.

Switch S5: pos. 1, pos. 3, pos. 5 and pos. 8.

Switch S6: pos. 1, pos. 5 and pos. 7.

3.1.5 Plotter Interface

a) Layout

The plotter interface has been designed as an NIM plug-in unit.

The following switches are on the front side: ‘ '

- rotary switch for 2 calibration positions (zero point and
5V full scale deflection) and 1 measuring position;

- reversing switch for manual or computer operation;

- button for chard drive of plotter;

- program stop switch with indication.

Diagrams see Figs. 7 to 9.



b) Function

The plotter interface is controlled via a voltage (5V DC) of
the MCA (plug-J 112, pin 9). '

If the MCA is set in the plot mode by the computer, the voltage
decreases to zero during the output. In the plotter interface
this change in voltage is interpreted as follows:

- Voltage decreases to zero for the first time: chart drive

on.

- Voltage on again: chart drive stops.
Switching-on is done via the computer by interruption of
the plot mode of the MCA in case the paper has sufficiently
advanded, i.e. the previous spectrum plot has been fully

wound up.

-~ Voltage returns to zero for the second time:
lower the pen, write the spectrum. As soon as the last

channel has been output, the MCA turns on again 5V.

- Voltage on again: 1ift up pen, disconnect the plotter input
from the MCA and short-circuit its input terminal. The
plotter interface has again reached its initial position.
Independent of the chart feeding or plotting the position-
of the plotter‘ihterfaqe is monitored by the computer via
"External Interrupt" in the Datanim interface. The process

of control is represented in Fig. 10.

3.2 Software
1)

The ONGAM program runs as a user program under the CIMSES
[ 12_7 and CLASS /~13,14_7 programs. To run ONGAM the realtime
clock in CLASS was modified such that access to the clock is
possible in the 0.1 second mesh and not only in the minute mesh
as in the original version. Due to this measure the time state-

ments undergo variations / 13, see 7.4 /.

D Canberra Industry Mass Storage Executive System



a) Time setting $STIME (HH, MM, 27%2%2)
b) Wait until time has been reached @WTIME (HH, MM, Z%%).

c) Printing of time TYPE @TIME yields a printout like

. HHMMZZZ.0
HH = hour
MM = minute
7227 =

tenth of a second
Contrary to the original version of CLASS the'date is no
longer contained in the @TIME function; it is taken over by

the DATKOR subroutine in ONGAM.

3.2.1 Program Structure and Flow of ONGAM

Since CLASS does not allow to program interrupts and, on the

other hand, the program flow depends on outside events (reactor
power RL and precipitator counting rate PCPS) - RL and PCPS are
measured by the RLCPS subroutine (A30, B18ﬂ)
dates - the 4K-memory of the multichannel ana;yzer is operated

at predetermined

in a 2K mode so that no measuring values get lost. This means

that spectra are collected for evaluation in the first memory

half (2K) of the MCA. During evaluation and printing, respec-
tively, measurement is started in the second half of MCA.

Then RL and PCPS each are tested. In case significant changes are
found, the spectrum‘of the second MCA half is read on tape fdr sub-
sequent evaluation by means of DERAN [_15_7. If no change is found,
the MCA is erased and possibly restarted.

A survey of the structure and flow of ONGAM (A1, B1) has been
represented in Fig. 11. ONGAM calls the starting dialog programs
for setting program control variables and then starts the STEUER
control program (A8, B3) which, essentially,. calls 6 different
program flows as a function of the flags set in the subroutines.
After termination or interruption of these program flows the
control is returned to STEUER.

1) A = Annex A, B = 2Annex B



c)

Cyclic Measurement

The NORMES subroutine (A9, B4) controls the sequence of .

the cyclic measurement by calling further subroutines.

" After NOﬁMES has started, the starting date for the next

spectrum is calculated then the collimator is moved in a
position as a function of the precipitator counting rate

and the multichannel analyzer is started. While the spectrum
is collected RL and PCPS are continuously measured and
compared to reference values. Depending on the results of

this comparison it is decided whether the measurement is to

be continued or interrupted. After termination of the measure-
ment the spectrum is read out both on tape (data organization

see Fig. 12)and into the computer and the second MCA half is

" started for measurement. By means of the AUSWER subroutine

(218, B13) the spectrum is evaluated and then the subroutines
PEAVER (spectrum comparison; A22), MESPRO (measurement print-
out; A24), PLOT (display on x-y-plotter; A35, B23), and NOMORG
(filing of spectrum data on the NORM1 to NORM10 files; A36)

are started.

Special Measurement

If comparison of RL and PCPS with the respective reference
values yields an intolerably great deviation, a special
measurement is started. The additional measurement is
controlled by the SONDER subroutine (A10, B5) and corresponds
to the normal measurement except for the following additional

measures required:

- Determination of new reference values of RL and PCPS

prior to starting the measurements.

- Filing the results of evaluation in the LANG1 to LANG25
data files.

Decay Measurements

If the reactor power falls below a predetermined limit
value, the ABKLI (A12, B7) subroutine is started. Until

24 hours after a scram a series of 12 spectra are started



d)

e)

with different durations of measurement and pauses. All
spectra collected are first stored by the MCLES.(A33, B21)
subroutine on the SP1 to SP12 cassette files without
processing and written on tape at the same time. After the
9th decay measurement has been terminated, a sufficiently
long measurement pause is available so that the spectra
stored on the files SP1 to SP9 can be processed. The
evaluation is made by the AUSWAB (A20, B14) subroutine,

- followed by the PEAVER, MESPRO and PLOT subroutines. After

the 12th decay measurement(the ABSCH (A13, B8) wait loop
is started via STEUER. If during the decay measurement the
reactor poWer exceeds the limit value Q(61), ABKLI is

interrupted and a special measurement is started.

Calibration Measurement

At the end of a predeterminéble number of days or if an

intolerably great "channel drift" of the MCA is found in
spectra evaluation, a calibration measurement is started.
The EICHEN (A11, B6) subroutine controls the sequence of
the gquadratic energy calibration. First the collimator is
brought into the calibration position . (maximum shielding
of the measurement section + calibration nuclides), then
the MCA is started and after termination of the measurement
by the FENAUS (A25, B15) subroutine the windows are read
out, which have been set in the MCA for the calibration
peaks, and, moreover, the complete spectrum is written on
tape. ‘Subsequently, the EIKOF (calculation of calibration

coefficient; A26, B16), EIPRO (printout:; A28) and PLOT:

subroutines are started and, moreover, the result of calibra-
tion is stored on the EICH® file. In the course of calibration
RL and PCPS are monitored as in every routine and EICHEN is
possibly interrupted while SONDER oxr ABKLI is started.

Measurement Pause

The MEPAUS (A15, B10) subroutine is a wait loop until the
next starting time for the following cyclic measurement has

been reached or an interruption occurs, respectively, due



_10_

to outside events (RL or PCPS). During'the measurement pauses
the measured results of RL and PCPS are printed'ontme teletype’
at predeterminable intervals of time.

£) Evaluations Performed at a Later Stage

If the NORMES or SONDER routines are precociously discontinued,
the measured results are temporarily filed on the ALAR1 to
ALARS alarm files.

Before activation of the MEPAUS routine it is verified whether
measured results still to be logged are left in the alarm
file, and if so, the ALBEA (alarm file processing; A16, B11)
subroutine is started. In case non-evaluated spectra (due to

~ the interruption of ABKLI) are still contained in the Sp1 to
Sp12 files,'ABNACH (decay measurement evaluation performed at
a later stage; A17, B12) is started and only after that MEPAUS
is started. |

3.2.2 Description of Subroutines

For lack of space in the computer all the routines have been
written without comments so that an additional description has
to be given for some routines. Annex A contains the listings of -

all routines.

3.2.2.1 AUSWER Subroutine

AUSWER (A18, B13) serves to evaluate gamma spectra recorded
and calculates by means of the algorithm used in DERAN the
following characteristic data:

a) Precise Channel Position

Contrary to DERAN, no peak search run is used, but the channel
with the maximum content is searched for predeterminable
channel addresses and window widths in this window. If the
channel address drives from the precise position of the
channel by a predeterminable number of channels, a calibration

measurement is initiated after the spectrum has been printout.



'b)

c)

d)

NR
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 The preéise channel position R is calculated by the equations‘ﬁ)

. I - I
R =K + K1 K- for I > I .
2(1,-I., .) 7 TR+1 = UK
K “K-1
‘ (1)
I -1 ‘
R = g - K1 K+1 for I. <1
K K+1

channel address with maximum pulse number

;K counts in the.channel K

Calculation of the Peak Limits

In the loops at label "rechts" and label "links" (see listing)
the high and low limits of the peak are détermined.

number of channels on the high side of channel K

NI, = number of channels on the low side of'the channel K

Calculation of the Half-Value HV
HV = half amplitude of photo peak without background [_counts_7

2 I. + I +I
HV = X NL NR_ for I . > I

4

NR

(2)

2 I+ T +0.9-I
HV =. K NL NL  for 1. <1

NR

I counts in the maximum

K
INL= counts at the low side limit
I g~ counts at the high side,limit .

Full wWidth at Half Maximum HWB

HWB / keV_/ = NUEB - b .
NUOEB = number of channels above the half value of the photo peak

b

calibration factor (see Eq. 8)



e)

£

g)

h)

213 -

Background UNT

No = Nyr * Ny, ~ 1
.. N .
UNT = £ (I + I_) '
2 NL NR -for INL > INR (3)
 UNT = O.95°NP-INL | for Iy, < INR
N_ = number of channels contributing to the peak

p

_ Peak Content

‘NR-1 .
I_={ ¥ I_)- unT

Z=NL+1

Relative Error

DPK * 100

RF =
I
P
(4)
with
DPK = 2°+/Ip+UNT+ N, - VI + N, * VIgg
RF # %_/ = relative error
Determination of the Activity Concentration
1 .3,7.10'°
AK = —B- (5)

£(E)ene«a(E) V-t

AK Zr 3 _J7~act1v1ty concentration
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e(E) [/ 1_/ = relative detector response probability
at the gamma energy E '

n/ 1/s + Ci ¥/ = geometry factor

o (E) Z_1;7 = vy/d-ratio

\Y Z_cm3_7' = pipe volume seen by the detector
t [;5_7 = counting time

The values described above are then written into the array ROI1
for subsequent recording. Readout and evaluation of the spectrum
from the MCA are made in two steps of 1Keach for reasons of

. limited space in the computer memory:

- 1., Step

Read 1.K intO'thelocationsSPEC(1) to SPEC(1024) and evaluate
until SPEC(1010); then SPEC(995) to SPEC(1024) are moved
" towards SPEC(1) to SPEC (30) . '

- 2. Step

Read 2.K into the locations SPEC(31) to SPEC(1054)and evaluate
it from SPEC(1) to SPEC(1054) ‘ ‘

3.2.2.2 AUSWAB Subroutine

AUSWAB (A20, B14) is equally used for spectrum evaluation
although only for decay measurements. The mode of operation

is the same as for AUSWER except for the fact that the spectra
are not read into the computer from the MCA but from the cassétte.'

3.2.2.3 EIKOF Subroutine

By means of EIKOF (A26, B16) the coefficients are calculated
of the quadratic energy calibration and the channel addresses
are determined for the peaks to be evaluated.



- 14 -

In case of quadratic dependence of the energyE:of a peaklon
the channel position R, the following relation holds

E = aR% + bR + © (6)

To determine a, b and ¢, the 3 calibration peaks will be
read out from the MCA by means of the FENAUS subroutine and
evaluated with regard to the precise channel position, Eg. (1)
The following relations hold for the 3 calibration factors

a, b, and c

(E;-E,) (R,-R.) + (E,-E.) (R,-R;)
4 = 3 17T 2 1 1773 (7)

2_, 2 o 2__ 2 _
(R3“-R; %) (Ry=Ry) + (R,“-R,“) (R;=R;)
E,-E,-a (R22-R12)
R2 - R1
c=E, - aR 2 . b R (9)
1 1 1
R1, R2, R3 = precise channel position of the 3 calibration
' peaks;

10 Eos E3Z_kev_7 = energy of the 3 calibration peaks

The channel address is calculated by resolution of Eq. 6
for R; the integer part ¢of R gives the channel address.

3.2.2.4 Auxiliary Programs

The following auxiliary programs run directly under the

CLASS Keyboard Processor:

a) INIT (A44)
Call:@uU(3); RUN INIT .
INIT is an initializing program for the subroutines
used in ONGAM such that they have to be called only



b)

c)

d)

e)

f)

_15_

by their names without giving the unit number where
they have been filed. This effects an automatic
"RUN and DELETE" of these routines.

REMESS (A44)
Call: $U(3); RUN REMESS

REMESS loads the arrays Q, ROI1 and ROI2 with the datas

on the DATFIL, SAFIL1 and SAFIL2- data files.

"STORE (A44)

Call: gU(3); RUN STORE
Writes the contents of the arrays Q, ROI1 and ROI2 on the
DATFIL, SAFIL1 and SAFIL2 files.

AUSGAB (A5) .
Call: $U(3); RUN AUSGAB

‘By means of AUSGAB all data arrays managed in the computer

can be written fully or partly on teletype with any step
width. AUSGAB provides a respective starting dialog.

SORT (A48)

Call: gU(1); RUN SORT

Sorts the subroutines on unit 3 by an optimum proccessing
seqguence.

FILTES (A49)

Call: gU(1); RUN FILTES

Test program for the data files on unit 2; tests new
cassettes for correct writing and reading functions for
all data files. |

3.2.3 Data Organization

The arrays subsequently marked x are not present permanently in

the computer; they are generated upon request and loaded from

cassette and erased, after use.

a)

The following arrays are managed in the computer:
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Q (100) contains controlling variables for the
program sequence as well as measﬁring

values (Fig. 12).

ROI1 (300) contains results of spectrum evaluation
(Fig.- 13).
ROIZ(3OO)x similar to ROI1 for’comparison of spectra;

contains results of the N-1 evaluation

(Fig. 13).
EIF(ZOO)X' contains results of the calibration measurement

(Fig. 14).

SPEC (1054)%

array for recording a 1K-spectrum; it
is used in normal and special measurements

(Fig. 15).
SPEK(1090)X - arrays for recording a 1K-spectrum and of
measured values; if it is used in the decay

measurement (Fig. 16).

b) The following data files exist on the cassettes:

ba) Unit 3
DATFIL (100) for recording the array Q
SAFIL1 (300) - for recording the array ROI1
SAFIL2 (300) for recording the array ROI2
EICH@.(200) for recording the array EICH
‘SP1 -SP8(1090) for recording the array SPEK
ALAR1 to ALAR5(300) . for recording the array ROI1

hb) Unit 2

NORM1 to NORM10(300) for recording ROI1.

The results of standard measurements are stored on these
10 data files, beginning with NORM1 to NORM10 and then
again with NORM1, so that the results of the last

ten measurements are available.
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LANG1 to LANG25(300) likewise serve for recording ROI1,
although here only special measurements are filéd. In
addition, the normal measurements can be filed at pre-
. determinable intervals (days). This file was set up for
a long-term retrospection still to be programmed.

SP9 - SP12(1090) for recording the array SPEK.

c)  9-Track Tape

Before a spectrum is written from the MCA on the 9-track
tape, additional values are written into the channels
1-18 of the MCA by the computer (Fig. 17). '

4. \Operating Instruction

To operate the hardware of the measuring station reference
is made to respective manuals; in this context, only the most

significant items will be summarized.

4.1 Preparations for Startup

a) Starting CIMSES / 12_/ and CLASS / 13_/
b) Multichannel Analyzer [/ 2_/

Set 3 windows for the calibration peaks.

- Set cursor in one of the windows.

- Switch off all functions in the pushbottom field.
- Preset COUNT off.

-~ Preset TIME to LIVE and 0O.

- FUNCTION to PHA.

- I/0 DEVICE to REMOTE.

c) DATANIM Computer Interface [_14_/

- Switch to CLEAR, then to ONLINE.
- Check whether the "Manual" lamps are extinguished
on all Datanim modules; if not, give a manual(O)‘)1)‘

instruction via keyboard.

1
)2 = RETURN-key



d) Dual Counter/Timer / 4_/

- TIME Switch off for both channels.
- Preset both channels to 00.
T Recycie off.

e) Plotter Interface

.~ Switch to Computer.
- Program stop off.

f) Collimator Interface

- Switch to Computer.

g) + Tape Controller / 8_/

- Set tagword to number of the following spectrum -1.
- 8witch to tagword increment.

- Automatic EOF off.

- Possibly clear "Error Lamp".

h) Pertec Tape / 9_/

- To Online.

4.2 Starting ONGAM

Before execution of the instructions a to c and after each

RETURN the symbol # must be awaited which means that the CLASS

Keyboard Processor is ready for accepting instructions.

a) Initializing the Subroutines
gU(3); RUN INIT )
Duration about 15 minutes

b) 1Installation of Arrays
DIMENS Q(100) )
DIMENS ROI1(300) )
DIMENS ROI2(300) )
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c) Loading the arrays Q, ROI1 and ROI2 from the Casette
$U(3); RUN REMESS )

d) < ONGAM [
The ONGAM routine is loaded from the cassette and starts

with the starting dialog; see Annexex C1 to C5.

4.3 Loading of DUMMY Programs

In‘cése of failure of hardware components part of the measuring
station can continue operation; however, it ié necessary in this
case to load the respective DUMMY programs. This is done before
execution of 4.2 4) in the following way:

a) 9-Track Tape Defective
DELETE TAPE, MCLES, ABKLI
$U(2); DECLARE TAPE, MCLES, ABKLI )

b) Collimator Defective
DELETE FAHR [,
#U(2); DECLARE FAHR J

c) x-y-Plotter Defective
DELETE PLOT ,J
$U(2); DECLARE PLOT )

4.4 Stop and Restart

By means of the CTRL P keys the running program can be stopped
at any time by teletype. This measure brings about an immediate
interruption and the control is transferred to the CLASS Keyboard

Processor which gives a '# signal.

Since under this method no prbgram data can be saved and the
date of stop is a random date, the program cannot be continued
at the point of interruption, which means that ONGAM must be

restarted; see 4.2 d).
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By means of the "program stop" switch in the plotter inﬁer-
face the running program can be stopped at some predetermined
points while saving some important data so that a defined
restart is possible. If the program stop switch is set, the
following printout is displayed on the teletype after the
given point of interruption has been reached:

w##s HHMMZZZ,p STOP-NAME
L

NAME = name of interrupted subroutine . ,
| . L
HHMMZZ7Z.¢ = date of interruption according to 3.2 c)

The asterisk in the ' 2nd line indicates that the CLASS Keyboard
Processor is ready to accept new instructions. Restarting is
done by RESTART 2

The RESTART routine (A7, B2) is loaded and starts with a short
dialog. Now it is possible to call the start dialog programs or
to restart immediately the interrupted program.The CHECK 1 con-
tained in the dialog refers to items 4.2.1 to 4.2.7. |

4.5 Starting an Extraordinary Calibration Measurement

To start an extraordinary calibration measurement, the following

procedure is recommended:

- Stop the program by means of the program stop switch (most
suitably during measurement pause) and wait for the READY

message of the CLASS Keyboard Processor.
Then do:

- Q(41) = Q(46) 2

or Q(81) =1

With Q(81) = 1 the calibration measurement is always terminated
independent of outside events (the log is supressed if appli-
cable). With Q(41) = Q(46) the calibration can be interrupted

as a function of the measured values of RL and PCPS.

- RESTART 2
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5. Statﬁs of Work

The measuring station was installed in early March 1978 in the
expe;imenter'é room of KNK II. Since that date background measure-
ments have been made. Both the spectrum of the environmental radia-
tion at the measuring point have been recorded and the nuclides
present in the cover gas produced by the uranium surface contamina-
tion of the fuel elements. Since starting the measuring station
works without any severe malfunction and and fullfills all anti-

cipations.

On April 1, 1979 the first cladding failure in the KNK II
occﬁred. Fig. 18 shows the printout of the last background
spectrum No. 688 taken by a cyclic measurement. Initiated by

D the
computer starts at 1€6.56.45 h a special measurement. The‘print—

the increasing of the integral detector counting rate

out of this spectrum No. 682 is shown in Fig. 19. As mentioned
before,all printout are in German, a translation to Fnglish is
given in Fig. 20. Fig. 21 shows the last bakcground spectrum
and the spectrum measured at the beginning of the cladding
failure. The nuclids in parantheses are present in the spectrum

but not yet set for evaluation in the computer.

1)

Because the precipitator was not yet installed, the integral
detector counting rate is taken to control the start of

special measurements.
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7 2 3 |4 6 7 10 n %4 15 17 9 20
livetime [lruetime | deadtime spectrum day manth calibratiar] calibration mark for | colli, RL (reac- RL RL
setting factor factor type of | positon tor power),
for MCA MCA MCA b measu- from wheehy average end max
ring
2 2 23 26 27 30 3 34 35 37 |39 40
prezipi - | prezip. prezip. mark for suril suring]
. tator countrate countrate reactor time 2 “ltime3
min countrate power MCA
average | skrt min off=1
41 42 43 46 47 50 51 54 55 57 5 60
new  istarting | start calibration jend of prezip. RL acquisitoricounter. 2.limit run alarm-
calibratiory time MCA sequence {measuring actuel actuel time for (for {orgtim: value index mark for
if Q@)= | MCA half-nr (oay) guse icalibration jcompari- for calibrats
SAVE TIME son file prézip. factor
$TIME nr. a
61 62 63 66 67 70 71 7 75 77 » 80
lmit of | run end of 1 geome-2 geome- MCA hdif run-index decay time for sequence |acquisition)
RL for index  |lacguisition tric_factoritric factor to beread ALBEA Imeasure. pause for storing [time drop
decay SONDER TIME' for fi out evaluation ABKL on long - |because
measure colli. colli. counter time fle |reading
(days) McA
81 a2 a3 86 87 90 97 % 95 97 99 100
no calibrimax. allowed standart |day couns slarting detector fape <#¢
Interrupt }drift of \difference diﬂ‘erencq va value |ler for time volum narne don’t inc.
channels RL R prezip. {longtime MCA dote
% file 2.half (DATKOR)

Data Organization Array Q (100)
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Header

7 2 3 4 5 6 7 8 9 10 n 12 3 14 5
livetime | t ruetime] deadtime |spectrum |calibration] day month year start calibration |cdiibration \calibrationlquantity [mark colli -
or imoment | factor factor factor  |of peaks {for type |position
decay-ms of to be of measu-
MCA MCA MCA r. r. MCA a b c evaluated| rement
: $TIME
16 17 8 19 20 21 22 23 24 25 26 27 28 29 30
un RL RL RL RL RL prezipi- yprezip. |prezip. |prezip. |prezip.
index average | slart end max min tator countrate|countrate |countratejcountrate)
countrate
average start end max min
31 32 33 34 35 36 37 - |38 39 40 41 42 43 44 45
contents {activity Q (65)
of peaks jconcentrad while eva-
tion luation of
. 2 2 alarm file
!
B
windows ~1
X+1 X+2 X+3 X+4 X+5 X+6 X+7 X+8 X+9 X+10 X+11 X+2 X+13 X4 X+15 X+16 X7 .
46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62
channel lwindow | exact energy E(E) |back contents {quantity §| FWHM rel activity {geometricldifference nuclid | energy |half life | x/d
addresse | width channel Jcomputed| ground | of peak lof channels Error concen - | factor |of actinty | name {KeV) | periode
{channels)| position | (KeV) belonging % tration = £(E) Jconcen- %
to the tration
peak
values from table-book
X1 X+2 X+17
63 64 300

X+2 (window width) <0 & peak not used for drift control
X+I7 ( abundance } <0 2 peak not added to peak sum

Fig.13  Data Organization Arrays RO/ 1(300)and ROI 2 (300)



1 2 3 4 5 6 7 8 9 10 n 12 13 14 15
livetime | fruetime |deadtime) spectrumicalibratior] day month year start calibration\ calibration) calibratior quantity [mark for | colli.-
moment | factor factor factor | of peaks ftype of |position
MCA MCA -MCA nr. nr. of MCA a b c to be measure -
$TiME | (new) (new) (new) |evaluated| ment
16 17 18 9 20 21 22 23 24 25 26 27 28 29 30
run RL RL RL RL RL prezipi- | prezip. |prezip. |prezip. |prezip.
index }average] start end max min tator countrate |countratej countratejcountrate
countrate
average § start end max min
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Q (65) calibratior] calibratiory calibration
whie eva- factor factor factor
{uation of a b c
alarmfile {old) {old) (old)
calibration peaks
46 47 48 49 94 95 96
start stop quantity { contenls contenls of channel conlents | exact energy
channel |{channel of [2 of channel
channels § channel channel |position
97 98 99 100 145 146 147
start stop quantily | contents contents of channel contents | exact energy
channel [channel of of of channel
channels {channel channel | position
148 19 150 151 96 197 198 99
start. stop quantity §contents contents of channel contents | exact energy
channel |channel of of of - channel
channels § channel channel | position

Fig 14

Data Organization Array EIF(200)

8¢



]. MCA-readout

1024 1025 1054

MCA MCA MCA

channel | channel channel blank blank blank
nr.0 nr.1 nr.1023
2. MCA -readout

7 2 3 30 g 1054

MCA MCA MCA MCA MCA
channel |channel channel |chennel channel

nr. 994 nr. 995 nr 1023 | nr. 1024 nr. 2047

Fig. 15 Data Organization Array SPEC (1054)



1. MCA readout

1 2 1024 1025 1054 -
MCA MCA MCA '
channel | channel channel | blank blank blank
nr. nr. nr.
0 ] 1023
1055 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072
truetime| deadtime} spectrum decay day month year start calibratior] calibrationj calibration|quantity | mark colli - run RL RL
moment | factor factor factor of peaks position | index
MCA MCA nr. nr. MCA a b c to be average | start
$TIME evaluated|
1073 1074 1075 1076 1077 078 1078 1080 1081 1082 083 1084 1085 1086 1087 088 1089 1090
RL RL RL prezipi- | prezip. |prezip. |prezip. |prezip.
end max min tato; e countrale icountrate |countrate [countrate | blank blank blank blank blank blank blank blank blank blank
countra
average | start end max min

2. MCA readout

1 2 30 3 1054
MCA MCA MCA MCA MCA
channel {channel channel {channel channel
nr: nr. or. nr. nr.
994 995 1023 1024 i 2047
1055 1055- 1090 1090

unchanged, just like
in l.readout

Fig. 16 Data Organization Array SPEK (1090)



Te 2 3 4 5 6 7 8 9 0 ] 2 13 1% 5]
tagword | livetime | truetime | deadtime| spectrumi calibratior] day month year start  |calibratory calibratiory calibration| quantity |mark colli -
(format or moment | factor factor factor |of peaks|for type | position
16) MCA MCA MCA nr. decay Mca |iaix0® | ibix0® |kix1ot  |to be of mea-
nr. evaluated surement|
16 17 18 9 20 21 1023 1024 1025 1026 2047 2048
RL prezipi- | = = contents |contents tagword contents
average | tator if if of MCA | of MCA (format of MCA
(kw) | count a<lo c<0 | channel |channel 16) channel
average
(cps)
Nr. 14 (Mark) Nr. 5 ’ Nr. 9 (start moment) Nr.15 ( collimator position)
=1 normalmeasurement number of decay measurements HHMMSS =1,2 or 3 collimator exactly positioned
=2 calibraton measurernent if mark (14) =5 HH= hour =10,20 or 30 collimator defect in this case
=3 special measurement ifnot calibration measu- MMe=minute the exact colli-position must be 1,2 or3
= 4 —_— rement Nr. SS=second where 1021; 2052 ;3043 :
=5 decay measurement
=6 reactor off
=7 sequence of special

measurements

* tagpe channel number n2 MCA channel number n-1

Fig.17 Data Organization for 9-Track-Tape

Ly



SPEKTRUME NR. = 688

FICHFAKTOREN : .
A= .QOCOE318 B = .99448770 C = 1.0819826

STARTZEIT .= 16.0€ UHR 7.9 §

TRUETIME = 486479999 §
LIVETIME = A4@0.Q00080 S
DFADTIME = 86799988 S

WAFHREND DER AUFNAHME DES SPEKTRUMS WURDEN FOLGINDE WERTE GEIMESSEN

) . MITTEL START ENDE MAXIMAL MINIMAL
REAKTORLEI STUNG 58.3¢ 58439 58.40 58+85 57.94 MW
FRAEZ1IP~ZAEHLR. 9E@T 952¢ 9664 9766 9424 IMF/8

SUMME PEAK NF. 43

4522 IMF 11.3g5¢e2 1MP/S +88122218F 2 1/S%xCCM

AUSCFVERTETE FENSTER

QRS U U mmmm——mm——————— . m————— 1
I NR«1 GENAUF 1 ENTRGIE I UNTER- I SIGNAL I KZ.I H¥B I REL. 1.
1 I ¥ANAL- I (KEW I GRUND 1 “(IMP.) 1 T (KEV) 1 FEHLER I
1 ! LAGE I I (IMP.Y I I 1 I 1
Immmemmcceccacann meammmem—ma cammemen- R —_ e cmmmaan]
1 11
I 21
I 31
1 41 251.83 1 25C.9¢ I 25555 I 4522 1 61 3.971 23.2¢ 1
I 51
I 61
1 71
1 81
1 91
114G 1
I 11 1 1295.55 1 1294460 1 24156 1  422@84 I 37 1 7.95 1 €+75 1
1121
I 131
1 14 1
115 1
FORTS. AUSY« FENSTER 1 TABELL FNVERTE
[rememcicccanocnunoca ] camnnracmrnanrcce e ca e~ wemmeemcon-]
I NKelI AKTIVeKONZ. 1 NUCLID I ENERGIE I  HWZ I ABUND.I
I I (1/SxCCM) s 1 1 (KEW) 1 1 (%) 1
Jmemmmmmcmcsssasecona]acamamenananan= T U
I 11 I KR 85M 1 150.990 1 4.40 H 1 74.80 1
I 21 ! KR 88 1 196,100 1 2.86 H 1 3788 1
1 31 1 XE133M I 232,920 1 2.26 D I l4.00 1
1 41 .88122018F 2 1 XE 135 1 249.808 1 914 H 1 91.00 1
1 51 I XE 138 1 258.36€ 1 l4s1 M I 31.08 1
1 6.1 1 KR 87 1 402.880 I 76.2 M I 53.00 1
1 71 I NE 23 1 44C.000 I 38.2 S 1 33.00 1
I 81 1 CS 138 1 462.8B60 1 32.2 M 1 27.80 1
1 91 I XEI35M 1 S26.80¢ ! 15.6 M 1 80.08 1
11¢g1 I RBE 89 1 1@32.70C I 15.1 M 1 60.0€ 1
1 11 1 .2883¢@76F 5 1 AR 41 I 1293.,68€ 1 1.84 H 1 99.00 I
1121 1 CS 138 1 1435.9¢0 1 32.2 M 1 75.60 1
I 131 I.KR 89 I 1472.188 1 191 S I 9.58 1
I 14 1 I KR 88 1 15290.800 I 2.80 H 1 11.3¢ 1
115 1 1 RE BB .1 1B36.130 1 17.8 M I 3g.20 1
Fig. 18: Spectrum of the Background



SPEKTRIMS NR. = 689

-

FICHFAKTOREN s o .
A= .EPEB3IE B = .99440770 € = 1.0819826

STARTZEIT = 16456 UHR 45.9 §

TRUETIME = 543.£9998 §

LIVETIME =  4C@.0CP0C S

DEADTIME = 143.09998 S

WAEHREND DFF AUFNAHME DES SPEKTRUMS WURDEN FOLGENDF WERTF GEMESSEN

MITTEL START ENDE MAXIMAL - MINIMAL

REAKTCRLEISTUNG 58.22 58.£6 58.17 58.57 5777 My
FRAFZIFP-ZAFHLR. 14€2¢ 16468 32674 32674 1e468 IMFP/8

SUMME FFAK NR. 1; €5 33 45 63 73 85 93183

673¢T1 IMF 1682.€799 IMF/E +« 163B76E4E 5 1/5%CCM

I-mmmn- T T T T T T i mmeeemammaeaa—— R !
1 NRel GENAUE I FNFRGIF I UNTFR- I SIGNAL I KZ.I HVYE 1 REL. 1
1 I KanwaL- 1 (KEW 1 GRIND 1 (IMPs) I 1. (KEV) I FEHLER I
} I LAGE 1 I CIMP.) 1 1 1 I (% 1

L L L L LT L LT cmmmmaa]

I 11 152,43 1 158.73 1 22300¢ 1 49581 1 16 1 795 1 9.23 1
I 21 197.75 1 197.85 1 165642 1 26395 1 141 6496 1 18.85 I
I 31 233.96 1 233.85 1 38745 1 2721 1 S5 1 4971 A4Be78 'L
1 41 256.91 1 252.79 I 262436 1 511253 1 33 1 8.95 1 1.67 1
I 5.1 ,

1 61 4f4.55 1 A4E3.88 1 161538 1 32065 1 20 1 7,95 1 1¢.71 1
1 7 1 485,72 1 434.95 1 56357 1 8982 1 131 B.961 23.02 1
1 81 &45B.8C 1 457971 18129 1 1892 1 61 44971 444261
I 91 528.7¢ 1 ©527.7¢ 1 73831 I 43933 1 19 1 7.95 1 6+ 65 1
11e 1 ' 4 : ‘
1111 1295.85 1 1294411 1 4284 1 407332 1 371 8.95 1 .92 1
1 12 1 1436+13 1 14835.6€'1 5978 1 . 2248 1 131 5.9¢ 1 .2302.87 1

1131
1 141
1 15 1

"FORTS. AUSW. FENSTER 1 . TARELLFNVERTE
- - ---------I-----------_--;----a----------.-----x

I NFel AKTIV.KONZ. I NUCLID I 'ENERGIE I  HWZ I ARUND.I
I I . (l/7S%CCMY v 1 1 (KEW 1 1 (% i
Jemmmmce= ---‘.-------Q-I---’------i—--'----d----—-----—-----u--

I 1 1 «B9C1€4@OF 3 I KR 85M 1 150.99¢ I 4,48 H 1 74.0¢ 1
I 21 J82607413F 31 KR B8 I 196,100 I' 2.88 H I 37.80 1
I 21 .h298434¢F 3 1 XEI33M 1 232.9¢0 1 2.26 D1 l4.028 1
1 41 .9963CEE9F 4 I XE 135 1 249.8¢0 1 9.14 H I 91.0¢ 1
I 51 . I XE 138 1 25B8.3P2 I 141 M 1 3l.0C 1
I 61 «14952176E 4 1 KR 87 I' 4Q2.800 1 76,2 M'1 53.0¢ 1
1 71 .71988542F 3 I NE 23 I 440.000-1 38.2 S.1 33.€6€ 1
1 8 1 .18706245FE 3 1 €S 138'1 462.8¢¢ 1 32.2 M I 27.80 1
I © 1 .16725064F 4 1 XEI35M § 526.8€¢. 1 15.6 M 1 80.00 I
111 . : I RB 89 { 1930.700 1-15.1 M 1 6€B.0€ 1
1 11 1 .27820454F S 1 AR 41 '1 1298.608 1 1.84 H 1 99.00 I
1 12 I .20434921E 3 I CS 138 I 1435.9¢0 1 32.2 M 1 75.00 1
1 131 ‘ 1 KR 89 I la72.1@0@ 1 191 8 1 9.5€ 1
114 1 1 KR 88 .1 1529.86¢ 1 2.8¢0 H 1 11.3¢ 1
1 151 1 RE B8 I 1836.13¢ 1 17.8 M I 30.2¢ I
Fig. 19: Spectrum after the Occurrence of the Cladding

Failure
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spectrum
calibration factors:
~startingtime = o'clock
truetime
lifetime
deadtime

Whilst sampling of the spectrum the following Values are

measured

' mean start 1limit maximal minimal
reactor power | MW
integral count ratel) cps

peak No. ...

... counts ... cps

results of the measurements

No. | precise | energy back- signal KZ2) FWHM rel.

- fchannel  (keV) :ground (counts) 1 (kev) error

ﬁ ' (counts) (%)
S RO NI W) I —— N ISy N —
cont. results Values from the literature

No. activity con- Z‘nuclid energy half-live abundance
: Ecentration 1 | (kev) ‘ (%)

(1/s# cm3)
b o e o o s o

1)

see footnote on page524

2)number of Channels belonging to the peak

Fig. 20: Translation for Fig. 18 and Fig. 19
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A1

ONGAM

CALLS START DIALOG PROGRAMS AND 1S USED IF CLASS HAS BEEN STARTED
VIA CIMSES KEYBOARD MONITOR.

" CALL: ONGAM

DEFINE ONGAM<; REMARK 7.9.77 &
LOCAL FRAG,K,M,L,ONG, AEN
AEN=@3 IF(NE(DEF(R), 1)) R=8
IF(EQ(R,@)) TYPE!,"ONGAM VERS. @1.77 7/ 16K', !, !
$U(3)35RUN ONGAI1; DELETE ONGAl; $U(3):RUN ONGA23 DELETE ONGA2
IFCEQCR, 1))GOTO ONGI
ERASE R3 STEUER(®)
ONG1: ONG=0>

DATEIN

DI ALOG PROGRAM FOR DATE AND TIME INPUT.

CALL: $UC3);RUN DATEIN

DEFINE DATEIN<; REMARK 21.18.76 &
LOCAL STUNDE.MINUTE
TYPE!, "DATUM EINGEBEN"
TYPE!,"TAG ?"
READ( 1) Q(é)
TYPE"MONAT ? (IN ZIFFERN EINGEBEN) "
READC 1) QCT)
TYPE"JAHR ?"
READ( 1) Q(8)
TYPE"UHRZEIT EINGEBEN. STUNDE ?*"
READ( 1) STUNDE
TYPE"NACH EINGABE DER MINUTEN, AUF VOLLE MINUTE"
TYPE!,"MIT RETURN-TASTE STARTEN!"
TYPE!, "MINUTE 7"
READ( 1) MINUTE
$STIME(STUNDE,MINUTE, 80)
DELETE DATEIN>



A2

ONGAT1

DIALOG PROGRAM FOR OUTPUT AND MODIFICA
VARIABLES. TION OF PROGRAM §ONTROLL;NG

CALL: SUC3)3RUN ONGAI

DEFINE ONGAl<; REMARK 29.9.77 &
LOCAL ONG!,DET
TYPE!, "UMRECHNUNGSFAKTOR FUER REAKTORLEISTUNG = ", Q(64)
TYPE'" RICHTIG ? "3READS(1)FRAG;IF(EQ(FRAG,"JA"))GOTO ON@GI
AEN=13;TYPE"FAKTOR ? '3READ(1)Q(64)

OND 13 Q¢37)=@3TYPE!, "NULLEI STUNGSBETRIEB ? "3 READS(C1)FRAG
1FCEQCFRAG, "JA'™)) Q(3T)=1 '
DET=031F(EQCR, 1)) GOTO ON®@S5
QC18@)>=03 DATKORS DATAUSS TYPE!, "DATUM UND UHRZEIT RICHTIG ? "
Q(81)=03 READS( 1) FRAG; IF(NE(FRAG, "JA')) $U(3)3RUN DATEIN; AEN=1

ON@S: . TYPE!, "IN WELCHER STELLUNG BEFINDET SICH DER KOLLIMATOR ?
READ(1)Q(C1S)3IFC(EQ(R,©2))GOTO ONG4
TYPE!, "SOLLEN AENDERUNGEN BEZUEGLICH DER EICHLINIEN BZW."
TYPE" DER ZU", !, "UEBERWACHENDEN PEAKS VORGENOMMEN WERDEN ? "
READS( 1) FRAG3 IF(NEC(FRAG, "JA'))GOTO ON@3

ON@4: DIMENS EIF(200);EIORG(2)

OND: IFCEQC(R, 1)) S$SUC3)3RUN SETZ3DELETE SETZ; GOTO ON@8
TYPE!, "FOLGENDE ENERGIEN WERDEN ZUR QUADRATISCHEN"

TYPE" EICHUNG VERWENDET";K=13M=9630NGl=0
DOC3)<$1(2)3TYPE!, "PEAK"»K," 'S 3F(1@)3TYPE EIF(M),'" KEV"
IFC(EQC(EIF(M), D)) ONGi=1 '

K=K+1:M=M+51> ‘

IF(GT(ABS(Q(1@)),0.0001)+EQCQCL1),2)) QC81)=1
TYPE!, !, "FOLGENDE PEAKS WERDEN UEBERWACHT.'", !3K=0
IF(GT(Q(13),@>)G0TO ONG6 ‘

TYPE!Lb"A CH T UN G",!,"KEINE FENSTER GESETZT'", !

OND6s DOCQC1I3))<TYPES ROI 1(59+K)3TYPE" ",ROI1(60+K)," KEV", !JK=K+17>
IFCEQC(ONG1, 1)) 8U(3)3RUN SETZ; DELETE SETZ3 GOTO ON@8

ONG2:s TYPE!, "SOLLEN AENDERUNGEN BEZUEGLICH DER EICHLINIEN BZW."
TYPE' DER ZU", !, "UEBERWACHENDEN PEAKS VORGENOMMEN WERDEN ? "
READS(1) FRAGI}IF(EQ(FRAG,'"JA')) SU(3);RUN SETZ;DELETE SETZ

ON@8 ¢ IFCEQC(DET, 1)) $U(3)3RUN DETKOF;DELETE DETKOF

ON@3: ONG=@2> :



A3

ONGA2

DL ALOG PROGRAM FOR OUTPUT AND MODIFICATION OF PROGRAM
VARI ABLES. CONTROLLING

CALL: SU(3)3RUN ONGAZ2

DEFINE ONGA2<3 REMARK 29.9.77 &

DEFINE DIA<$IC(3)3TYPE!s"NR.",K,"e "3 SF(10)>
IFCEQ(DEF(EIF), 1)) ERASE EIF
TYPE!, ""SOLLEN DIE PROGRAMMSTEUERDATEN GELISTET WERDEN ? '
READS( 1) FRAGS IF(NE(FRAG, "JA'") ) GOTO ONS
TYPE!, "PROGRAMM STARTET MIT FOLGENDEN WERTEN:'",
K=1083DIA;TYPE"EICHFAKTOR A=", Q(K)JiK=11l
DIA; TYPEYEICHFAKTOR B=",Q(K):K=12
DIA; TYPE"EICHFAKTOR C=", Q(K)SK=82
DIA3$I(3):TYPE"BE!l EINER DRIFT DES SPEKTRUMS UM MEHR ALS"

" TYPE Q(K),' KANAELE".!," WIRD EINE EICHMESSUNG"

TYPE'" DURCHGEFUEHRT"3K=46
DIA3 TYPE"SPAETESTENS ALLE", $I(3)+Q(K),'" TAGE WIRD EINE EICH"
TYPE"MESSUNG DURCHGEFUEHRT';K=79
DIA3$I(3)3TYPE"SPAETESTENS ALLE",Q(K)," TAGE WIRD EIN SPEKTRUM"
TYPEL," AUF LANGZEITFILE GELEGT":K=54
DIA; TYPE"EICHZEIT=",Q(K),"'" S";K=38
DIASTYPE"MESSZEITI=", Q(K)," S"3:K=39
DIA3TYPE'"MESSZEIT2=", QCK)," S";K=40
DI A TYPE"MESSZEIT3=",Q(K), " S";K=52
DI A TYPE"MESSFOLGE=", Q(K)," S5'"3K=49
DI A3 TYPE'"AUSGABEFOLGE WAEHREND MESSPAUSE=",Q(K),'" S'";K=56
DI A3 TYPE"GW! FUER KOLLIMATOR-STEUERUNG='",Q(K),' COUNTS/S"3K=57
DI A3 TYPE"GW2 FUER KOLLIMATOR=-STEUERUNG=', Q(K),'" COUNTS/S";K=61
DIASTYPE"GW FUER ABKLINGMESSUNG='", Q(K)*Q(64)," MW"iK=66
TYPE!, !, "GEOMETRIEFAKTOREN FUER DIE KOLLIMATOR~-STELLUNGEN", !
DIA; TYPE"STELLUNG 1 ", QCKI S K=67
DIASTYPE"STELLUNG 2 ", QCK) 3 K=68
DIAS TYPE"STELLUNG 3 ", QCKIIK=97
DIA TYPE"VOLUMEN=", Q(K),"'" CCM";K=83
TYPE!, !,"BEI FOLGENDEN ABWEICHUNGEN WIRD "
TYPE'"SONDERMESSUNG GESTARTET.',!
DIA3 TYPE"REAKTORLEISTUNG: ", Q(K),»'" 2'";K=84
DI A3 TYPE"PRAEZIPITATOR-ZAEHLRATE: ", QC(K)," 2°', !13K=99
DIA; TYPES"BAND NR. = ", Q(K),!,!
TYPE"SIND DIE GELISTETEN DATEN RICHTIG ? '"JREADS(C!)FRAG
IFCEQ(FRAG, "JA'"))GOTO ONS

ON3: TYPE!, "WELCHE DATEN SOLLEN GEAENDERT WERDEN 7",
TYPE"AUF DIE FRAGE NR., OBIGE NR. EINTIPPEN, DANN RETURN.'
TYPE!,"AUF DIE FRAGE WERT, NEUEN WERT EINGEBEN., DANN RETURN.",!
TYPE!,"WIRD AUF DIE FRAGE NR. EINE @ EINGEGEBEN, DANN WIRD "
TYPE'DIE EINGABE BEENDET.", !

ON4: TYPE'"NR.? "3READ(1)K
IFC(EQC(K,@))GOTO ONS
TYPE"WERT ? "JAEN=13IF(EQ(K,99))> READS(!)> QK>3 GOTO 0N4
READ(l)Q(K);IF(EQ(K:61))Q(K)—Q(K)/Q(64)
GOTO ON4



A4

ONS TYPE!, "DIE SPEKTRENABLAGE BEGINNT BEl KASSETTENFILE NR."
TYPE!, "NORMAL ", Q(65)+1, 1, "LANGZEIT ", Q(55)+1,!,"ALARM ", Q(89)+1
TYPE!, !, "RICHTIG? '"3READS(1)FRAG;IF(EQ(FRAG,"JA"))GOTO ON6 '
AEN=13TYPE!, “"NORMAL NR.? "SREAD(1) Q(65)3Q(65)=Q(65)~-1
TYPE"LANGZEIT NR.? "JREAD(C1) Q€S55)3Q(55)=Q(55)-1
TYPE"ALARM NR.? '"3READC1) Q(89):Q¢89)=Q(89)~1

ON6 $1C4)3 TYPE!,"DAS NAECHSTE SPEKTRUM ERHAELT DIE NR.", QC4)+]
TYPE!,"DIE NAECHSTE EICHMESSUNG ERHAELT DIE NR«", Q(S)+13$F( 1@
TYPE!, "RICHTIG ? '3READS(l) FRAG
IFCEQ(FRAG, "JA"™))GOTO ON7
TYPE!,"MIT WELCHER SPEKXTRUMS NR. SOLL BEGONNEN WERDEN ? '
READ(C1) QC4)3QC4)=QC4)-13 AEN=1
TYPE!, "WELCHE NR. SOLL DIE NAECHSTE EICHMESSUNG ERHALTEN ?
READ( 1) Q(S5)3Q¢5)=Q(S)=-13I1F(EQ(Q(5),0)) Q(81)=1

ON7: IFCEQCAEN, 2))GOTO ON8
TYPE!,"SOLLEN DIE STEUERDATEN AUF KASSETTE GELEGT WERDEN ? "
READS(¢ 1) FRAG; IF(EQC(FRAG, “"JA")) $U(3)3RUN STORE; DELETE STORE

ONS8 3 IFCEQCR, 1))GOTO ON1@ :

TYPE!, "ONGAM STARTET", !3Q(59)=03Q¢75)=13Q¢43)=2; Q(62)=0
CQCT8)=03Q(A4)=03Q(45)=05QC48)=0
ON1@: DELETE DI A>

SETZ

DIALOG PROGRAM FOR SETTING OF WINDOWS AND CALIBRATION ENERGIES.

CALL: $U(3)3RUN SETZ

DEFINE SETZ<3 REMARK 29.9.77 &
LOCAL X,Y,Z,K,WAS,LAB, FEH,N, SE,El,GZ
SE=@;El=0 ‘

IF(EQCDEF(EIF),0)) SE=13AEN=0;R=03DIMENS EIF(2@8)3EIORG(2)
IF(NECEIFC1@),@)%NECEIF(11),0))G0TO START o
El=13TYPE!,"ES LIEGEN KEINE EICHFAKTOREN VOR, NAECHSTE"
TYPE" MESSUNG IST EINE EICHMESSUNG", !iQ(81)=]

START: DEFINE RECH<
IFCEQCEI, 1))G0TO REC3
Z=EIFC11)/C2%EIFC1@))3Y=EIF(12)-ROI 1C(X+15)3Y=Y/ELF(12)
N=Z%Z=-Y31F(LE(N,@))GOTO REC2
N=SQRT(N)3Y==Z~N
IFCLT(Y,B)+CECY,2048)) Y==Z+N
Y=IP(Y)SIF(LT(Y,B)+GE(Y,2048))G0TO0 RECI
ROI 1{(X+1)=Y3GOTO REC3

REC1I: TYPE!, "ENERGIE RICHTIG EINGEGEBEN ? “"READSC1) WAS
IFCEQ(WAS, "JA'))GOTO REC2
GOTO REC3

REC2: TYPE!,"EICHFAKTOREN ? KANALLAGE > 20483 KANALLAGE WIRD AUF"
TYPE" 2047 GESETZT'",!," ES FOLGT EICHMESSUNG", !5Q(81l)=1
ROIL 1¢X+1)=2047

REC3¢ Z2=0>



FRAG:

AUS 13

Ll

CLEAR:
EINs

EINI:
EING:

ENER:

HW s

A5

TYPE!,"ZULAESSI GE BEFEHLE AUF DIE FRAGE WAS'.!
TYPE!, "1 LEINGABE"

TYPE!,"V LVERSCHIEBEN VON FENSTERN"

TYPE!»"A ,AUSGABE"

TYPE!,"L »LOESCHEN VON FENSTERN"

- TYPE!L"E LEICHLINIEN SETZEN"

IFCEQC(R,@)) TYPE!,"U LUEBERTRAG VON RO11 NACH ROIZ"
TYPE!,"$% »DIALOG BEENDEN",!

FEH=@3 TYPE!,"WAS 7 ';READS(1) WAS

IF(EQCWAS,"I'")) DET=13G0TO EIN

IF(EQCWAS, V') )»GOTO SHIFT

IF(EQ(WAS,"E"™))>GOTO EICH

IF(EQCWAS, "U")»*EQC(R, 2))GOTO UEBER

IFCEQ(WAS, "A")+EQ(WAS,"L"))GOTO AUS

IFC(EQ(WAS, "$'"))GOTO ENDE

TYPE!, "FALSCHER BEFEHL!'"3 GOTO FRAG .

TYPE"VON FENSTER NR. ";READ(!l) X

TYPE"BIS FENSTER NR. "3READ(I1) Y

LAB="AUS"; GOTO ERR

Z=Y=X+1 ,

IF(EQ(WAS,"L"))GOTO CLEAR

TYPE!, "ABUNDANZ NEGATIV: PEAK WIRD NICHT ZUR SUMMENBILDUNG "
TYPE"VERWENDET", ! A

TYPEVYFENSTERBREITE NEGATIV: PEAK WIRD NICHT ZUR DRIFT"
TYPE"KONTROLLE VERWENDET", !
TYPE!,"I'"3DOCT7B)<TYPE"="">3 TYPE"]I ", !

TYPE"!I FENSTER NR. I NUCLID I ENERGIE 1 Hwz 1"
TYPE' ABUNDANZ 1 FENSBREIT.I"
TYPE!,"1"3DOCT@)<TYPE"=">;TYPE"] "

Y=17T%X+42

TYPE!, "I ",X," I "“3TYPES ROIlC(Y)," I "

TYPE ROIICY+1),'" 1 ";TYPES ROIIKY+2)," I "

TYPE ROIICY+3)," I

IFCEQCROI ICY+1),8)) TYPE" 6oeaoe 1'";GOTO L2
TYPE" ",ROII(Y=-12)," I*

X=X+132=2-151FCGT(Z,8))G0T0D LI
TYPE!,"1"3D0OCT7@)<TYPE"=">; TYPE"]", !

GOTO FRAG

Z=Zx | 73X=X%17+2835K=13D0CZ)<ROI 1(X+K)=03K=K+1>3 AEN=13 GOTO FRAG
TYPE"FENSTER NR. "SREAD(1)X:GZ=0

Y=153LAB=""EIN"3 GOTO ERR

X=17%X+283 AEN=1]

TYPE"NUCLIDNAME "“3READS(1l) ROII(X+14)

TYPE"SOLL ENERGIE EINGEGEN WERDEN ? "JREADS(1) WAS
IF(EQCWAS,"JA"))GOTO ENER

TYPE"KANALLAGE "3READ(1) ROI 1¢(X+1)3ROI11(X+1)sIPCROI1(X+1))
IFCEQCEI, 1)) ROII(X+15)=ROL1(X+1)3G0TO HW

ROI 1¢(X+15)=EIF(10)%ROI 1(X+1)%ROL I(X+1)+EIFC11)%ROI1(X+1)+EIF(C12)
GOTO HW

TYPE"ENERGIE IN KEV "3READC]1) ROII(X+15)3WAS="Ja"
RECHJ IF(NE(WAS, "JA"))(GOTO ENER

TYPE"HALBWERTSZEIT *JREADSC1) ROI1(X+16)
TYPE"ABUNDANZ "3 READ(C1) ROI1(X+17)
TYPE"FENSTERBREITE KANAELE ? ‘3 READ(I) ROIl(X+2)
IFCGECROI 1(X+2),29)) ROII1(X+2)=28) GZ=3

IFCGTC(ROI I(X+ 1)+ (RO 1(X+2)/2),2048)) GZi=]

IF(LTCROLI IC(X+1)=CROI 1 (X+2)/2), 1)) GZ=2

IFCEQCGZ, 1)) ROII(X+2)=2%(2048-R0OI 1<(X+1))
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IFCEQC(GZ,2)) ROII(X+2)=2x(ROII(X+1)=-1)
IF(GE(GZ, 1)) TYPE!,"FENSTERBREITE NUR ", ROl 1(X+2)," KANAELE", !, !
TYPE'"SOLL DIESER PEAK ZUR DRIFTUEBERWACHUNG VERWENDET"
TYPE' WERDEN ? *“;READS(!l) WAS ’
IF(NE(WAS, "JA'")) ROII(X+2)=ROIl 1(X+2)%-1
TYPE"SOLL DIESER PEAK ZUR SUMMENBILDUNG VERWENDET WERDEN ? "
READS(1)WAS; IF(NECWAS, "JA"™)) ROI1(X+17)=ROI 1(X+17)%~=1
GOTO FRAG

SHIFT: TYPE"VON FENSTER NRe. "3READ(1)X
TYPE*"NACH FENSTER NR ';READCL)Y
LAB=""SHIFT";GOTO ERR

SHI s X=1T7%X+42;Y=]1T%Y+42;K=03 AEN=1
DOC4)<ROI 1(Y+K)=ROI 1 (X+K)3K=K+1>3 RO11(Y- 12) ROII(X-12)
ROIIC(Y=-13)=ROI1(X=-13);R0O11(Y-9)=R0OI1(X=9)3GOTO FRAG

UEBER: X=1|
DOCI5)<K=@3Y=1T%X+42
DOC4)<ROLI2CY+K)=ROI I(Y+K) 3 K= K+l>3R012(Y 12)=ROI1(Y~-12)
X=X+1>3G0TO0 FRAG

EICH: TYPE!,"NICHT VERGESSEN FENSTER VKA SETZEN'".,!

TYPE!,'"1. EICHENERGIE IN KEV ? ";READ(!l) EIF(96)
" TYPE!,"2. EICHENERGIE IN KEV ? “;READ(C1) EILFC147)
TYPE!,"3. EICHENERGIE IN KEV ? "3READ(C1) EIF(198)
EIORG(1)5Q¢81)=15GOTO FRAG
ERR: IF(GE(X, 16)+GE(Y, 16)) FEH=1;GOTO ERRI

IF(EQ(X,@)+EQ(Y,0)) FEH=13GOTO ERR3
IFCEQCLAB, "SHIFT'"))GOTO ERRA
IF(GT(X,Y)) FEH=1;GOTO ERR2
GOTO ERRA
ERR s TYPE!,"FENSTER NR. GROESSER ALS 15.",!2GOTO ERRA
ERR23 TYPE!,"STARTFENSTER NR. GROESSER ALS ENDEFENSTER NR.",!
GOTO ERRA - '
ERR3: TYPE!, "FENSTER NRe. @ NICHT ZULAESSIG",»!
ERRA: I1FCEQCLAB, "AUS")*EQC(FEH, 1)) FEH=03 GOTO AUS
IFC(EQ(LAB, ""AU5'"))GOTO AUS!
IF(EQC(LAB, "EIN")*EQ(FEH, 1)) FEH=083G0TO EIN
IFCEQC(LAB, "EIN'"))GOTO EINI
IFCEQCLAB, "SHIFT")*EQ(FEH, 1)) FEH=05 GOTO SHIFT
IFCEQC(LAB, "SHIFT*))GOTO SHI!
IFCEQC(FEH, 1)) FEH=03G0TO EI!
GOTO EIZ2
ENDE: X=6050013>=0
DO(15)<IF(GT(R011(X)a@)) QCI3)=QC13)+1
X=X+17>31F(EQ(SE, 1)) ERASE EIF, R, AEN
DELETE RECH>
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RESTART

ALLOWS THE DEFINED RESTART OF THE PROGRAM AFTER INTERRUPTION
BY MEANS OF PROGRAM STOP SWITCH. BESIDES, IT OPENS A WAY INTO THE
DIALOG PROGRAMS FOR MODIFICATION OF CONTROLLING VARIABLES.

CALL: RESTART

DEFINE RESTAR<; REMARK 234977 &

RST !

RSTSs

RST2:
RST3¢

RST4:

LOCAL AR

1F(EQC(DEF(SPEC), 1)) ERASE SPEC

IFCEQ(DEF(SPEK), 1)) ERASE SPEK

IFCEQ(DEFCEIF), 1)) ERASE EIF

IFCEQ(DEF(WACH)» 1)) DELETE WACH

TYPES !, "BAND NR. ", Q(99)," RICHTIG ? '"3READS(1) A

- IFC(NECA,""JA'™)) TYPE"BAND NR.? *"3READSC1) Q(99)

TYPE!,"SOLLEN PROGRAMMSTEUERDATEN GEAENDERT WERDEN ? "
READS(1) AJIF(NECA,"JA"))GOTO RSTI

R=1;0NGAM

CONTROL"BGGFE"JTYPE!;"A c H TUNG t",1,!

TYPE"VOR START CHECK #1 DURCHFUEHREN, DANN RETURNTASTE"
KBWAIT3TYPE!, !, "RESTART LAEUFT ", S$TIME,!,13ACT(81)0
$F(18)31F(EQ(DEF(ROI2),1))GOTO RSTS

DIMENS ROI2(3@@)>53U(3);0PEN SAFIL2;COPY SAFlL2(C1):ROl2
ERASE SAFIL2

IFCEQCQC44), 1)*EQCQCA48),8)) FAHR(2)}Q(43)=3;G0TO RST2
IFCEQCQC44),1)>G0TO RST4

GOTO BRST3

MCACOL (488, 1)3QC1088)==13Q¢53) =03 RLCPSC(Q(61),1)3Q(44)=13GOTO RST4
IFCEQCQC44),@))G0TO RST4

IF(GE(QC44),2)) FAHR(@)3MCACOL(CQC( 1), 1)3QC100)==1]
Q(53)=03RLCPSC(Q(61),1)3QC44)=2

STEUER( 1)>
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STEUER

CONTROLS THE SEQUENCE OF THE PROGRAM AS A FUNCTION OF THE FLAGS:
QC44)=0, NORMAL MEASUREMENT OR MEASUREMENT PAUSE IF QC(47)<3$TIME
QC44)=1, DECAY MEASUREMENTS

QC44>>1, SPECIAL MEASUREMENT :

@C41)=QC46), CALIBRATION MEASUREMENT IF QC44)=0

CALL: STEUER(A)

A=@, CALL BY ONGAM, PROGRAM START WITH CALIBRATION MEASUREMENT
A=1, CALL BY RESTART, CONTINUANCE OF PROGRAM

DEFINE STEUER<; REMARK 22.8.77 &
IFCEQCARG(1),1))GOTO STE!
COUNT(4@, 18)3Q(86)=Q(50)3Q(85)=a(51); EICHEN
IF(EQCQC44),8)) SO0=15SONDER
STEl: IF(EQC(DEF(S0),1>) ERASE SO ‘ v
IF(EQCSENSEC6), 1)) TYPE!, "xxx ", 3TIME," STOP -STEUER-", !5 QUIT
IFC(GE(STIME, 24008008@)*GECQ(1028),8)) DATKOR
IF(GE(Q(48);9)*LE(Q(75);Q(AS))*NE(Q(lﬂ@);rQ))GOTO STEZ2
' GOTO STES
. STEZ2: IFC(EQCQC44), 1)) ABAUS
STE3: IFCEQCQC44), 1)*GECQ(75),13)) ABSCH; GOTO STEI
IFCEQCQC44), 1)) ABKLI;GOTO STE!
IFCEQCQC44),2)) SONDER; GOTO STEI
IF(GE(STIME, QC47)>)) NORMES; GOTO STEI
IF(GECQ(41),Q¢46))+EQCQ(81), 1)) EICHEN;GOTO STE]
L IF(NECQ(89),0)+NE(Q(58),0)) ALBEA;GOTO STEI
IFCEQCQC44),3)*EQ(QC69), 1)) ABNACH
IFCEQCQC44),0)) MEPAUS
GOTO STEl>
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NORMES

ORGANIZES THE SEQUENCE OF THE NORMAL MEASUREMENT BY CALLING THE
RESPECTIVE SUBROUTINES. THE STARTING DATE FOR THE NEXT MEASUREMENT
IS WRITTEN TO QC47).,

CALL: NORMES

DEFINE NORMES<; REMARK 28.7.77 &
DEFINE WACH<Q(80)=0
CONTROL"C@OFB"; CONTROL"CO@KB"; WAITDS CONTROL"C13A0"; Q(92)=$TIME>
LOCAL MES1,1,2,K
QCT78)=13RO11€45)=65QCla)=1
QC47)=SECC(STIME)+Q(52)3 QC4T)=TIMECQC47))
FAHR( @) 3MCACOL(QC 1), 153 QC42)= Q¢9)>3Q(53)=83RLCPS(Q(61), 1)
" MES1=SEC(Q(9))+QC1)-15MESI=TIME(MES 1)
NOB1:s RLCPS(QC61), @)
IFCEQCQC4A4), 1)) QC4)=QC4)+13GOTO NOEX
IFC(GT(MES!, $TIME))>GOTO NOOI
WAITD; QC63)=STIME; QC78)=2 WACH
RLCPS(Q(61),2); TAPE(S); IF(EQCQC44), 1))GOTO NOEX
WACH:S DUPL(ROI !, R012); AUSWER:Q(78)=3;Q(IEG) 2
QC(53)=@3RLCPS(Q(61),0)
IFCGECQC44), 1))G0TO NOEX
WACH3 PEAVER: Q¢ 78) =4
Q¢S53)=@3 RLCPS(QC61),0)
IFC(GECQC44),1))B0TO NOEX |
WACHIROI1C16)=Q(78)3Q¢65)=Q(65)+ 13 NOMORG(Q(65), 1)
IFCGECQ(87),Q¢79))) QC55)=Q¢S55)+]1SLANORGCQ(¢55),1)
MESPRO; Q¢ 78)=5
Q¢(53)=@3 RLCPSC(QC61),2)
IFCGECQC44),1))GOTO NOEX
WACH} PLOTSROI1¢16)=Q¢78)>3G0TO NO2
NOEX: TYPE!,"+++ PROG. NORMES ABGEBROCHEN / "3 S$I(4)STYPE"SPEKT.NR. "
TYPE QC4),'" / LAUFINDEX =',3I1(2)+QC78), 138F(1@)35Q(88)=Q(72)
ROI1¢16)=QC78)3K=78:TAPE( 1)35GOTO NOEND
NO2: CONTROL"C@OFB"; CONTROL"COPKB"3 WAl TD; CONTROL'"BOGFRB"
NOEND: DELETE WACH>
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SONDER

ORGANIZES THE RUN OF A SPECIAL MEASUREMENT BY CALLING THE RESPECTIVE
SUBROUTINES. STORES IN ADDITION ROIl IN A PERMANENT FILE. SETS NEW

REFERENCE VALUES FOR RL AND PCPS. STARTING DATE FOR
o f NEXT N
MEASUREMENT IS WRITTEN TO QC47). oA

CALL: SONDER

DEFINE SONDER<; REMARK 28.9.77 &

DEFINE WACH<Q(80)=0 ,

CONTROL"C@@FB"; CONTROL"COBKB"; WAL TDS CONTROL"C13A8"; Q(9 @) =$TIME>
LOCAL MES1,Z,1,K

QC47)=SEC(STIME)+Q¢52) 3 QC4T)=TIMECQC47))
1FCEQCQC45),-2)+EQCQC45),-4))GOTO SO

IFCEQCQC44),08)) . FAHR(®)

MCACOLCQC 1), 1)3Q(¢53)=0; RLCPSCQA(61), 1)

5013 QC14)=35QC85)=QC51>3Q(42)=0(9)5 Q(86)=Q(58)
IFCEQCROIIC14),7>) QC14)=75G0TO S0@1
IFCEQCROI1C14), 3)*GECROIIC16),5)) QCl14)=7

SO@1:  MES1=SECCQ(9))+QC1)-15:MESI=TIME(MES]1)} Q(62)=1

so2: RLCPSCQ(61),0)

IFCEQCQCA4), 1)) QC4)=QC4)+15GOTO SOEX
IFCGT(MES], STIME))GOTO S02

WAITD; Q(63)=$TIME; WACH3 QC62)=2
RLCPSCQ(61),2)5 TAPE(®) 3 IF(EQCQC44), 1)) GOTO SOEX

S04: WACH 3 DUPLCROI 1, ROI2) 5 AUSWERS Q(62)=33Q( 1006)=0
QC53)=@; RLCPS(QC61), 8)

IFCGECQC44), 1)) GOTO SOEX
WACH; PEAVERS Q( 62) =4
Q¢53)>=@3RLCPS(Q(61),0)
IFCGECQC44),1))GOTO SOEX
WACH3ROI1¢16)=Q(62)3Q¢65)=Q¢65) +1
IF(NECROI1C14),7)) Q(55)=Q(55)+15GOTO SO5
IFCEQCQCS55),8)) Q(55)=

5053 LANORGC Q¢55), 1) NOMORGC Q¢ 65), 1)
MESPRO} Q( 62)=5 *
Q(53)=B3RLCPSCQC61),0)
IFCGECQC44),1))G0TO SOEX
WACHJ PLOTSROI1(16)=Q(62);GOTO S06

SOEX:  TYPE!,"+++ PROG. SONDER ABGEBROCHEN / "5$I(4)3TYPE"SPEKT.NR. *
TYPE QC4)," / LAUFINDEX ='",S$I(2)+QC62)5$F(10)5Q(88)=Q(72)
ROI1C16)=Q(62)5K=625 TAPEC1)3GOTO SOEND

S061 CONTROL“C@@FB"s CONTROL"C@BKB"; WAl TD; CONTROL"BOBFB"

SOEND: DELETE WACH>
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EICHEN

ORGANIZES THE RUN OF A QUADRATIC CALIBRATION BY CALLING THE RESPECTIVE
SUBROUTINES. BRINGS THE COLLIMATOR TO POSITION 3 FOR THIS PURPOSE.

CALL:

EI CHEN

DEFINE EICHEN<3 REMARK 3.10.77 &
DEFINE WACH<Q(82)=0

LEIG:

LEIl:

EIEX?

LEL1 2¢
EIEND:

CONTROL"“C@OFB"s CONTROL"C@@KB"; WAl TDS CONTROL"C13A@"; Q(98)>=STIME>
LOCAL MES1,1,Z,K |

Q(59)=03QC68)=05Q(14)=2

DIMENS EI'F(2080)3EIORG(2)

FAHR(3) $MCACOLCQ(54), 1)3Q(53>=03 RLCPS(QC61), 1)
QC42)=Q(9)3Q(59)=13EIF(208)=Q(15)

MES1=SECCQ(9))+Q(54)~15

MES 1=TIME(MES 1)

RLCPS(QC61), @) |

IFCGECQC44), 1)¥EQ(Q(81),08))GOTO EIEX

IFCGT(MES 1, $TIME))GOTO LEI!

WAITDS QC63)=STIMES RLCPS(Q(61),2) Q(59) =23 FAHR(8) s MCACOL( 18, @)
WACH: TAPE( @) IF(GECQ(44)>, 1) *EQCQ(81),8))G0TO EIEX

WACH; FENAUSS QC 1088)=8

EIKOF3EIORGC1)35Q(59)=35QC41)=0; Q(81)=0

Q¢53)=03 RLCPS(Q(61),0)

IFCGE(QC44),1)) Q(58)=Q(5)5GOTO EIEX

WACH; EI PROS Q¢59) =43 Q(58) =0

QC53)=@3 RLCPS(QC61),2)

IFCGECQ(44),1))G0OTO EIEX

WACH: PLOTS ERASE EIF3GOTO LEI2 |
TYPE!, "+++ PROG. EICHEN ABGEBROCHEN / ";$I(4)iTYPE"SPEKT.NR. "
TYPE QC4)," / LAUFINDEX =", S$1(2)+Q(59), !5$F(18);Q(88)=Q¢72)
ERASE EIF3K=593 TAPEC1)3GOTO EIEND

CONTROL"C@@FB"; CONTROL"C@@KB"; WAI TD} CONTROL""B@BFB"

DELETE WACH;>
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ABKLI

ORGANIZES A SEQUENCE OF MEASUREMENTS IF THE REACTOR POWER IS LOWER
THAN THE LIMIT VALUE @QC61)

CALL: ABKLI
MEASUREMENT MEASUREMENT TIME STARTING DATE

| I 408 S IMMEDIATLY AFTER SCRAM

2. 498 S IMMEDIATLY AFTER 1ST MEAS.
3 ~ 408 S IMMEDIATLT AFTER 2ND MEAS.
4. _ 400 S 30 MINUTES AFTER SCRAM

5. 400 S 60 MINUTES AFTER SCRAM

6. 400 S 98 MINUTES AFTER SCRAM

T - 1828 S IMMEDIATLY AFTER 6TH MEAS.
8. 1389 S 2 HOURS AFTER SCRAM

9. 1928 S 4 HOURS AFTER SCRAM

1. , 1288 S 8 HOURS AFTER SCRAM

11 10268 S 12 HOURS AFTER SCRAM

12. 12008 S 24 HOURS AFTER SCRAM

THE MEASUREMENTS ARE STARTED ALTERNATELY IN THE 1ST OR 2ND MCA~HALF,
BEGINNING WITH THE 2ND HALF. VIA MCLES THE MCA IS READ ON CASSETTE
AND ON TAPE EITHER DURING THE MEASUREMENT OR DURING THE PAUSE. THE
EVALUATION OF SPECTRA STARTS AFTER THE 9TH MEASUREMENT.

QC48>= DECAY MEASUREMENT COUNTER CONTROLS THIS SEQUENCE

@ 43) SELECTS MCA-HALF FOR START, Q(71) SELECTS MCA-HALF FOR READOUT
QC75)= COUNTER FOR MEASUREMENTS ALREADY EVALUATED

88> CONTAINS STARTING DATE FOR THE NEXT DECAY MEASUREMENT

DEFINE ABKLI<3 REMABRK 12.9.77 &
LOCAL LES,A,B,Z,ALT.MES!1,ABK
$UC3)30PEN SAFIL2;COPY ROI2:SAFIL2(1)3ABK=13Z2=0:Q(86)=Q(50)
ERASE RO12;DIMENS SPEK(1290)3QC¢14)=55Q¢69)=05Q(85)=Q(51»
IF(NE(QC48),0))G0TO PAl
TYPE!, "+++ ABKLINGMESSUNGEN, ABSCHALTUNG UM "3UHRAUSCQ(88),1)
IFC(EQC(QC45),-2)) QC45)=-1
TYPE!, 15Q(71)=3;Q(8@)=035Q(75>=13Q¢76)=40605Q(10808>=-13G0TO AB3

ABOD: IF(EQCQC43),3)) Q€43)=2;G0TO ABI
QC43)=3

ABl3 ABK=15Q(80)=Z23MCACOL(Q(76),1)35Q(53)=@3RLCPS(QC61), 1)
IFCEQCQC45),-2)) Q(45)=-1

AB3: IFC(GTCQC48),0)*%LE(QC48),3)) MCLES3 GOTO AB@I
IF(EQCQC48),6)+EQ(QC48), 7)) MCLES;GOTO AB@!
GOTO AB@2

AB@ 1 IFCEQC(QC71),3)) QC71)>=25G0TO AB@2
QC71>=3

ABg2: MES1=SEC(Q(9)I)I+Q(76)+Z-203MESI=TIME(MES])

AB2: RLCPS(Q(61),3)3 IF(NECQC44),1))G0TO ABEX

IF(GT(MES1,$TIME)>)GOTO AB2

WAITD; Q(63)=$TIMES RLCPSCQ(61),2)5QC48)=QC48)+13QC4)=QC4)+ 1
A=1T73D0(5)<QCAI=QCA)*Q(64)3 A=A+ 1> .
A=23D0(35)<SPEK(1@54+A)=QCA); A=A+ 1>
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SPEK(C 1859)=Q(C48)3 SPEK(1063)=Q(9)
IFCLECQC48),2))G0OTO ABO
IFCEQCQCAB8),6)) QC76)=18003G0TO ABO
IFCEQCQC48),10)) Q(76)=10008
IFCEQCQC48),3)) Q(77)=1808
IFCEQCQC48),8)) QC77)=7200

. IFCEQCQC48),9)) Q(T77)=14400

PALt

PAZ2t

PA3:

ABEX:

ABEX 13

ABEND:

IFCEQCQC48),11)) QC(77)=432008

IF(EQCQC48),12)) MCLES;Z=08;Q(100)=08Q(43)=23 ABK=03GOTO PA3
QEB88)=SECCA(88))+QCT77>;Q(88)=TIME(Q(88))

TYPE!, "+++ NAECHSTE ABKLINGMESSUNG UM "SUHRAUS(Q(88),8):TYPE!
IF(EQCQC48),3)+EQ(QC48),6)+EQCQ(48),7>)GOTO PAl
MCLES:Z=@3IF(EQCQC(71),3)) Q(71)=2:G0TO PAl

QC71)=3

ABK=03Q(53)=03RLCPS(QC61),B)3 IF(NECQC44),1))G0TO ABEX
IFC(GECQCA8),9)%GE(QCA48),Q(75))%NE(Q(¢186),-2>)G0TO0 ABEND
IFC(EQCQC48),9)%EQCQC75)51))GOTO ABEND
IF(EQCQC48),3)+EQCQ(48), 6)+EQ(QC48), 7)) GOTO PA2
1FC(EQCSENSE(6), 1)) TYPE!,“s%%x ", $TIME," STOP -ABKLI-",13QUIT
I1F(GT(Q(88),$TIME))GOTO PAl '
IFCGE(STIME, 2400008)) Q¢ 1808)=085 DATKOR

. QC109)=-13FAHR(D) 3 GOTO ABO

Q¢53)=@RLCPS(QAC61), @) IF(NECQC44), 1))GOTO ABEX

GOTO ABEND '

TYPE!, "+++ ABKLINGMESSUNGEN ABGEBROCHEN.', ! ERASE SPEK: @(44)=2
IFC(EQCABK, 3))GOTO ABEX!

CONTROL QC43),"00FB"; CONTROL QC43),"00HB'"IVAITD
QC4)=QC4)+ 13 TYPE"+++ ANGEFANGENE MESSUNG UNTER NR. ", $1(4)+QC4)
TYPES'" AUF TAPE / BAND NR. ", Q(99)38F(10)

TYPE!, "+++ STARTZEIT *'3UHRAUS(Q(9), 1)} TYPE!
QCA3)=2:QC120)=03 FAHR( D) IF(EQCQC45),~1)) MCACOLCQC1), 1)
QCA4)=23IF(GECQC(48),1)) QC69)=1| '
I1F(EQ(DEF(SPEK), 1)) ERASE SPEK

$UC3)3DIMENS ROI2¢300)

COPY SAFIL2(1)sROI23ERASE SAFILZ2>

ABSCH

WAIT LOOP FOR PROGRAM AFTER DECAY MEASUREMENTS HAVE BEEN TERMINATED.
PROGRAM WAITS UNTIL RL>QC61) AND STARTS THEN BY A SPECIAL MEASUREMENT.

CALL:S

ABSCH

DEFINE ABSCH<; REMARK 16.8.77 &

ABZ:

Q(100)=03QC14)=63IF(NEC(QC44),1)>G0TO0 AB2

IF(GE(STIME, 24000080)>) DATKOR

DATAUS

$F(6)3TYPE!, "+++ PROGRAMM WARTET BIS REAKTORLEI STUNG"

TYPE' GROESSER ALS",Q(61)%Q(64)," MW WIRD.",!33F(C10)
Q(53)=03RLCPS(Q(61),8)

1F(GE(STIME, 24000092)) DATKOR

IFCEQC(SENSE(6), 1)) TYPE!, *“#%% ",$TIME,'" STOP -ABSCH-', !3QUIT
IFCEQ(QC44),1))G0TO ABI :

TYPE!,"+++ REAKXTOR WIEDER IN BETRIEB.', ! DATAUS; Q(44)=2
FAHR(O)3IF(EQCQC45),-1)) MCACOLCQ(1), 13 Q(53)=@3RLCPS(QC61), 1)
QC37)=03QC75)=13Q€44)=2;Q(48)=0>
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ABAUS

ORGANIZES THE EVALUATION OF DECAY MEASUREMENTS BY CALLING SUBROUTINES,
BEGINNING AFTER THE 9TH DECAY MEASUREMENT. THE ALARM FILE MIGHT BE
EVALUTED BEFORE. THE EVALUTION PROCEEDS DURING THE BREAKS BETWEEN

THE DECAY MEASUREMENTS.

CALL: ABAUS

DEFINE ABAUS<; REMARK 16.8.77 &
LOCAL MESI,W!1,W2,W3,W4,ZEIT,K,CP
ZEIT=SEC(CQ(88))-1800;ZEIT=TIME(ZEIT)
QC108@)==-131F(NECQCT75),1))GOTO ABAD
IF(NECQ(89),@)+NECQ(58),8)) ALBEA

ABAQ: DEFINE WACH<CONTROL''C@@FB'"; CONTROL"C@BKB'"; WAITD

© CONTROL'"C13A0"3Q(90)=$TIME; Q(80)=0>

IF(NECQC44),1))G0TO ABAEX]I

ABAl: CP=0@3 IF(EQ(SENSEC6), 1)) TYPE!, "%k ", $TIME3CP=13G0TO ABAS
WACH; DUPL(ROI1,R0Ll2)
AUSWAB; Q(808)=SECCW2) ~SEC(W1)+SEC(W4) =SECCW3)
Q¢53)=@3RLCPS(QC61),@)3 IF(NECQC44),1))G0TO ABAEX

ABAZ: WACHS PEAVERS QC75)=QC75)+ 13 Q(53)=03 RLCPS(Q(61),1)
IFC(NECQC44),1))G0TO ABAEX

ABA3: WACH?MESPRO
IFCEQCQCT75),13)) QC65)=QC65)+13NOMORG(Q(65).,1)
Q(53)=@3RLCPS(Q(61),B)3IF(NECQC44),1))G0TO ABAEX
WACH;PLOTS IF(NECQC44),1))G0OTO ABAEX
IF(GECQC48),12))G0TO ABA4
IF(GE(STIME,ZEIT)) QC1088>=-25GOTO ABAS

ABA4: IFCLECQC75),Q¢48)))G0TO ABAI
IF(GECQC75),13)) QClO0)=05QC43)=2:Q¢69)=0

: GOTO ABAS

ABAEX: TYPE!,"+++ AUSWERTUNG ABKLINGMESSUNGEN ABGEBROCHEN";!

ABAEX1: QC43)=2:Q€69)=15QC100)=0:MES1=Q(¢44) 3 TAPE(2)

ABAS: DELETE WACHSIF(EQ(CP, 1)) TYPE'" STOP -ABAUS-",!15QUIT
CP=0@>
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MEPAUS

WAIT LOOP FOR THE PROGRAM UNTIL THE DEFINED END OF THE MEASUREMENT
PAUSE Q(47) HAS BEEN REACHED. DURING THE MEASUREMENT PAUSE RL AND

PCPS ARE' PERMANENTLY MEASURED AND CHECKED FOR EXEEDING OF THE

LIMIT VALUES. (THE MEASUREMENT PAUSE MIGHT BE PRECOCIOULY TERMINATED)
AT PREDETERMINED TIME INTERVALS Q(49) AVERAGE, INITIAL, FINAL, MAXIMUM
AND MINIMUM VALUES OF RL AND PCPS ARE PRINTED.

CALL: MEPAUS

DEFINE MEPAUS<; REMARK 38.8.77 ‘ &
LOCAL AUS,ENDE, ANF,X
TYPE!, !,"+++ MESSPAUSE'", !5 DATAUS
TYPE!,"+++ NAECHSTE MESSUNG UM "3 UHRAUS(Q(C47),0)3TYPE!, !
$SFCI@)3TYPE!, 1, "==m== s 1, !
ME]: IFC(GECSTIME, 2400008@2)) DATKOR
AUS=SEC(STIME)+Q(49)3 AUS=TIME(AUS)
ANF=$TIME; Q(53) =05 RLCPSC(Q(61), 1)
IF(NECQ(C44),@))GOTO MEPEX
ME2: RLCPSCQ(61),2)
IF(NECQC44),08))G0TO0 MEPEX
IF(GE(STIME, QC47)>))G0TO ME3
IFCEQC(SENSE(6), 1)) TYPE!, "x%%x '",8$TIME," STOP ~-MEPAUS-",!5QUIT
IFC(GTCAUS,STIME)) GOTO MEZ2
MEJ: RLCPS5(¢(Q(61),2);ENDE=3TIME
K=173D0(5)<Q(K)=QC(K) *Q(64) 3 K=K+ 1>
TYPE"IN DER ZEIT VON "3UHRAUSCANF, @)3TYPE'"™ BIS ";UHRAUS(CENDE, 8)
TYPE!, "WURDEN FOLGENDE WERTE GEMESSEN.",!,!

DOC19)<TYPE'" ">; TYPE"MITTEL START ENDE "
TYPE"MAXIMAL MINIMAL", !

TYPE"REAKTORLEI STUNG "ISF(6ISK=1T7

DO(S)I<TYPE Q(K)," 'S K=K+ 1> TYPE"MW", !, "PRAEZIP-ZAEHLR. "
$1(8)3DOCSISTYPE QCK),»'" “;K=K+1>3TYPE" IMP/S5", 1, 138F(10)

DOC(S)<TYPE'"~">TYPE!, !
IFCGECSTIME, QC47))) TYPE"+++ MESSPAUSE BEENDET";!:GOTO MES
GOTO ME]

MEPEX: TYPE!,"+++ MESSPAUSE VORZEITIG BEENDET", 12 Q(88)=Q(72): K=Q(44)
IFCEQCQC44), 1)) QC48)=P3QC43)=33FAHR( @) MCACOL(400, 1) GOTO ME4
FAHR(@)3 IF(EQCQC45),-1>) MCACOLCQC1),1)3GOTO ME4
GOTO MES

ME43 Q(53)=@ RLCPSCQC6I1Y, 1) QC44)=K

MES?¢ K=@>
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ALBEA

PROCESSES DURING THE MEASUREMENT PAUSE THE SPECTRA ON THE ALAR1l TO
ALARS ALARM FILES. SEARCHES FOR PEAK COMPARISION THE LAST SPECTRUM
BEFORE ALAR! ON THE NORMAL FILE VIA ROI1¢4@). IN CASE OF INTERRUPTION
OF ALBEA Q(73) CONTAINS THE CONTINUING ADDRESS FOR LATER PROCESSING.

CALL: ALBEA

DEFINE ALBEA<; REMARK 26:9.77 &

DEFINE WACH<Q(8@)=0
CONTROL"CGZFB":CONTROL"C@@KB" WAITD; CONTROL'C13Ae'"; Q(92)=3TIME>
LOCAL MES1,AUS, SUC, ALAR,K,CP
TYPE!,"+++ ALARMFILE-BEARBEITUNG LAEUFT.", !JALAR=1;CP=0
IFC(EQ(Q(89),3)) ALAR=2;G0TO EINA

. SUC3);0PEN SAFIL1:COPY ROILl:SAFILICD)
IFCEQCQ(98),@)+GTCQ(98),5)) Q(98)=]

STA: IF(EQCSENSE(6), 1)) TYPE!,*"xkx*x ", $TIME3CP=13G0TO ALEND
WACH2Z ALORG(CQ(98),2)35UC=1
IF(EQCQ(98), 1)) NOMORG(ROI'1(4@),3)>3G0TO TEST
IF(NECROI1¢48),QC(733)) NOMORG(ROII(40);3)}GOTO TEST
ALORG(CQ(98)-1,3)

TESTs Q¢53)=03 RLCPS(Q(61),@)
IF(EQCQC14),5)%NECQC44),1))G0TO ALEX
IF(NEC(QC14),5)%GT(QC44),8))G0TO0 ALEX
IFC(EQCSUC, 1)) SUC=0@3GOTO AUSW
IFCEQCAUS, 1))GOTO AUS!

IFC(EQCAUS,8))GOTO AU52
GOTO AUSVY3

AISW WACHS QCT73)=R0OI 1 ¢40)
IF(LECQCT4),3)) QC74)=ROI1(16)
IF(EQCQCT4),4))G0TO AUSI
IF(GECQCT74>,5))G0TO AUS2
PEAVERS Q(74)=43 AUS=13 GOTO TEST

AJS 1 MESPROJ Q(74)=55 AUS=03 G0OTO TEST

AJS2: QC98)=Q¢98)+13Q(T74)=0 IF(LEC(Q(98),Q(89)))G0TO0 STA

EINA: IFCEQCQ(58),08))G0TO AUS3 '

WACH: DIMENS EIF(QG@)}EIORG(2)JEIPRO}Q(58)=03ERASE ELIF
GOTO TEST

AJS3: CONTROL"BOOFB'"; Q(89)=03Q¢98)=15GOTO ALEND

ALEX: TYPE!,"+++ ALARMFILE-BEARBEITUNG ABGEBROCHEN.',!
MES1=QC44) 3 TAPE(2)

ALEND: IFCEQCALAR,2))GOTO AUS4
$UC3)3COPY SAFILIC1)>3ROI13ERASE SAFILI

AlS4: DELETE WACH3IF(EQ(CP, 1)) TYPE" STOP =-ALBEA-", !} QUIT
ALAR=0>
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ABNACH

IN CASE THE DECAY MEASUREMENTS ARE TERMINATED BEFORE THE 12TH
MEASUREMENT IS DONE BECAUSE RL>Q(61), THE EVALUATION OF THE DECAY
MEASUREMENT BY ABNACH IS FOLLWED UP DURING THE NEXT MEASUREMENT
PAUSE. ABNACH IS CALLED IN STEUER VIA THE FLAG Q(69)=1

CALL: ABNACH

DEFINE ABNACH<; REMARK 16.83.77 &

DEFINE WACH<CONTROL'"C@@FB"3; CONTROL"COBKB'"3 WAITD; CONTROL"C13A8"
QC92)=$TIME; Q(80)=0>
LOCAL ALAR,ABN,ZEIT, TEXT;WI;WB;WS;WA;CP
CP=@3IF(GTC(QCTS), QC4BIY+GECQ(T75),13)) QC69)=023Q2¢48)=03 GOTO ABNJ
ZEIT=SECCQC47))>~-130803ZEIT=TIME(ZEIT)
IF(GEC(STIME,ZEIT))>GOTO ABN3

" TYPE!, "+++ AUSWERTUNG ABKLINGMESSUNG WIRD NACHGEHOLT'.

ALAR=13 TEXT="A"
$SUC3)30PEN SAFIL13COPY ROI1:SAFILICI)
ABN=@3 IF(EQCQCT75), 1)) ABN=l
IFCEQCABN,@)) QC75)=QC75>~1
WACHS AUSWAB; Q(88)=SEC(W2)~-SEC(W1)+SEC(W4)-SEC(W3)
IFCEQCABN,2)) QC75)=Q¢75)+ 1
Q(53)=@3RLCPSC(QC61),@)3IF(GECQC44),1))G0TO ABNEX
IFCEQCABN, 1)) GOTO ABN@I

ABN1: WACH DUPL(ROI 1,R012);5 AUSWAB
QCB8P)=SEC(W2)=SEC(W1)+SEC(W4)=-SEC(W3)3Q¢53)=0
RLCPSC(QC(61),8)31FC(GECQC44),1))GOTO ABNEX

ABN@l: Q(75)=QC75)+13WACH; PEAVER: ABN=05Q(53)=0;RLCPS(Q(61), 1)
IFCGECQC44),1))GOTO ABNEX
WACH3 MESPROS Q(53) =85 RLCPSCQ(61), @) I F(GECQC44), 1)) GOTO ABNEX
IFCGT(QCT75),Q¢48))) QC69)=@5GOTO ABN2
IFCGE¢CSTIME,ZEIT))GOTO ABNZ2
IFC(EGCSENSE(6),1)) TYPE!, "x*kx ",$TIME;CP=15 GOTO ABN2
GOTO ABN!

ABNEX: IFC(EQCQC44),1)) GC48)=05Q¢69)=0
MES1=QC44) 3 TAPE(2)

ABN2: $U(3);COPY SAFILIC1):ROI13ERASE SAFIL!

ABN 3 DELETE WACHSIFCEQCCP,1)) TYPE'" STOP ~-ABNACH-", !3QUIT
CP= @3>
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AUSWER

PROGRAM FOR SPECTRUM EVALUATION; WRITES THE RESULT IN ARRAY ROL1.

THE EVALUTION IS MADE IN TWO STEPS: l. QUARTER, THEN 2. GQUARTER OF
THE MCA 1S WRITTEN TO ARRAY SPEC WITH AN OVERLAPPING OF 3@ CHANNELS.
IN CASE OF AN EXCESSIVE CHANNEL DRIFT, A FLAG IS SET FOR NEW CALIBRA-
TION, READING TIME OF MCA IS STORED IN QC8@) '

CALL: AUSWER

K= WINDOW COUNTER

X= ARRAY ADDRESS FOR ROII

ISUPK= CONTENT PEAK + BACKGROUND

DPK= DELTA PEAK CONTENT

MAX1= ADDRESS WITH MAXIMUM CHANNEL CONTENT

NL= NUMBER OF CHANNELS LEFT OF THE PEAK MAXIMUM
NR= NUMBER OF CHANNELS RIGHT OF THE PEAK MAXIMUM
NUEB= NUMBER OF CHANNELS ABOVE HALF VALUE

LKN= LAST CHANNEL (1024 QR 1854)

R= PRECISE CHANNEL POSITION

HW= HALF VALUE

DEFINE AUSWER<; REMARK 7.12.77 &
LOCAL K,KK,X,1,1SUPK,DPK,NL,NR,NUEB,M,MAXI,T,RsN
LOCAL LOOP,LKN,STAT,KONZ,HW,A»B,Csd
SUC3)Y30PEN SAFILZ2, COPY RO12:S5AFIL2(1)3ERASE ROlZ2
DIMENS SPECC1054)3Q(926)=Q(66)33%1(¢(3)
CONTROL"DOAFB" A=$TIME; CONTROL"DABIB": TRANSFERCSPEC, 1, 1824,-1)
CONTROL"CQ@FB'"; B=$TIMES CONTROL"C13A@"3ROI 1(1)=SPECC1)
IF(LECQC(2),RO0I11C1))) QC2)=ROI1C1) '
QC3)=2Q(2)=-ROIICIIT=17D0(5)<Q(TI=Q(TI®QC64)ST=T+ 1>
T=13D0C35)<T=T+ 13ROI IC(T)=Q(T)>;ROI1(9)=QC42)
IFCEQCROIIC(C1I5),2)+EQC(ROI1C15),28)) QC(96)=Q(67)
IFCEQCROIICLISY,3)+EQCROLIICID),30)) QA(96)=Q(68)
A=SEC(B)=SECCA)$1=175J=05K=1;L00P=03 LKN=1024;5 KK=0

AISW1l: X=I1%K+2831F(GE(K, 16))GB0T0 AUSEX
IFCLECROII(X+15),0))G0T0 LOPEX
IF(GECROI 1(X+1),1010)*EQ(LOOP,3)) LOOP=13KK=15G0TQ0 LOPEX
MAXI=ROI 1(X+1)=-J3N=ABSC(ROI 1(X+2))
M=MAXI=IP(N/2);DO(NI<IF(LE(SPEC(MAXI)>,»SPEC(M))) MAXI=M
M=M+ | >
M=SPEC(MAX1+4+1)3 IF(GE(M, SPEC(MAX]I-1)))I)M=SPEC(MAX1-1)
R=SPEC(MAXI+1)-SPEC(MAXI=1)3sN=2%x(SPEC(MAXI)-M)
IFCEQ(N,®@)»)> N=]
R=R/N3 R=R+J+MAX1]
IFC(GECABS(R=ROI 1(X+1)),Q¢82))»*%GTC(ROI 1(X+2),@)) QC41)=QC46)
ROL 1(X+3)=R3ROI 1(X+4)=ROI1(¢18)%RxkR+ROI11(11>%R+R0O11C12)
NR=13NL=1

RECHTS: IF(GT(MAXI+NR+1,LKN)) TYPE!,"+++ PEAK",K," RECHTS";GOTO LINKS
STAT=SPEC(MAXI+NR+1)+2%SQRT(SPEC(MAXI +NR+1))
IFCGT(SPEC(MAXI+NR),STAT)) NR=NR+13GOTO RECHTS
IFCGT(MAXI+NR+2,LKN)Y) TYPE!,'"+++ PEAK",K,'" RECHTS" GOTO LINKS
STAT=SPEC(MAXI+NR+2)+2%SQRT(SPEC(MAX1+NR+2))
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IFCGT(SPEC(MAXI+NR),STAT)) NR=NR+1) GOTO RECHTS .
IFCLT(MAXI=-NL=1,1)) TYPE!,"+++ PEAK",K," LINKS";GOTO VWEIT
STAT=SPEC(MAXI «NL~-1)+2%SQRT(SPEC(MAXI=NL~1)) '
IF(GTC(SPEC(MAXI~=NL), STAT)) NL=NL+135G0TO LINKS
IFCLT(MAXI=-NL-2,1)) TYPE!,"+++ PEAK",K," LINKS'";GOTO WEIT
STAT=SPEC(MAXI -NL-2)+2%SQRT(SPEC(MAXI-NL=-2))
IF(GT(SPEC(MAXI-NL),STAT)) NL=NL+1;GO0TO LINKS

ROI 1¢(X+8)=NR+NL+1

M=13N=NR3 IF(LE(SPEC(MAX]I~-NL), SPEC(MAXI+NR))>) M=0.95N=~- I *NL
HW=(2%SPEC(MAXI)+SPEC(MAX] -NL) +Mx(SPEC(MAXI+N)))/4
NUEB=@3N=0@3: M=NR+NL+ |
DO(MI<STAT=SPEC(MAXI=NL+N)-2%xSQRT(SPEC(MAXI-NL+N))
IFCGT(STAT,HW)) NUEB=NUEB+|

N=N+1>

ROI 1(X+9)=(NUEB+1)*R0O11(1l1)

IF(LE(SPEC(MAXI=NL), SPEC(MAXI+NR))>) M=1.9%xSPEC(MAXI~NL)J; GOTO Ul
M=SPEC(MAXI~-NL) +SPEC(MAXI +NR) '

ROI 1 (X+6)=(NL+NR=1)*%M/23N= NR+NL-I;M—MAXI-NL+1,ISUPK=E
DOCN)I<ISUPK=1SUPK+SPEC(M) I M=M+ 1>

DPK=2%SQRT(ISUPK) +N*SQRT(SPEC(MAXI - NL))+N*SQRT(SPEC(MAXI+NR))
ROI 1(X+7)=1SUPK=-R0OI 1(X+6)

IFCEQ(ROI IC(X+7),2)) ROLI(X+7)=1

ROI I(X+10)=DPK%x10@/ROL 1(X+T)

ROI 1(X+12)=ROI 1¢(X+5)%Q(96)

KONZ=ROI 1(X+12)%QC9T7)*ABSCROI I1(X+17))%ROI1( 1)
IFCEQCKONZ, 2)) KONZ=10t+-90
ROIICX+11)=(ROII(X+7)*3.7%18¢18)/KONZ

ROI ICX+13)=C¢DPK%3.T%10@¢10)/KONZ

IFCGT(K,QC13)))GO0TO AUSEX

IFCEQ(KK, 1)) KK=83G0T0 AUSW?2

K=K+ 1

IF(NECLOOP, 1))GOTO AUSWI
M=1JLKN=1054:D0(3@)<SPEC(M)=SPEC(M+994) 3 M=M+ 1>
CONTROL"EQGOFB"; B=S$TIME; CONTROL"E@GOAIB"; TRANSFER(SPEC, 31, 1024,-1)
CONTROL'"CQ@BFB"; CONTROL"Cl13Ae"3C=35TIME
QCB82)=A+SEC(C)=SEC(B);J=994;L00P=2; GOTO AUSWI

ERASE SPEC

DIMENS ROI2(3@2);3%UC3)3COPY SAFIL2(1):ROI2;ERASE SAFILZ2
$SFC1@)3 TYPE !>
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AUSWAB

PROGRAM FOR EVALUATION OF DECAY MEASUREMENTS: WRITES THE RESULT IN
ARRAY ROIl. THE EVALUTION IS MADE IN TWO IK~-STEPS WITH AN QVER-
LAPPING TAKING PLACE OF 30 CHANNELS. THE SPECTRA ARE READ FROM
CASSETTE BY MEANS OF SPORG.

CALL: AUSWAB

K= WINDOW COUNTER

X= ARRAY ADDRESS FOR ROI}

1SUPK= CONTENT PEAK + BACKGROUND

DPK= DELTA PEAK CONTENT

MAXI= ADDRESS WITH MAXIMUM CHANNEL CONTENT

NL= NUMBER OF CHANNELS LEFT OF THE PEAK MAXIMUM
NR= NUMBER OF CHANNELS RIGHT OF THE PEAK MAXIMUM
NUEB= NUMBER OF CHANNELS ABOVE HALF VALUE

LKN= LAST CHANNEL (1824 OR 1854)

R= PRECISE CHANNEL POSITION

HW= HALF VALUE

DEFINE AUSWAB<; REMARK 7.12.77 & .
LOCAL X,1,K,KK,1SUPK,DPK,NL,NR,NUEB,MsMAXI1.,T»R,N
LOCAL LOOP,LKN, STAT,KONZ,HW,A,B,C.J,sFL
Q(96)=Q(66)31I=173K=13J=03L00P=0iLKN=10824
KK=03 $U(3)30PEN SAFIL2;COPY RO12:SAFIL2(1);ERASE R0OIZ2
DIMENS SPEK(1090)3S5PORG(QC75),1,@)3RO011C1)=SPEK(1)331C(3)
M=23D0(35)<ROI 1(M)=SPEK(1054+M);M=M+1>
CONTROL'"D@@FB"; CONTROL"DG@BJB"; Wil=8$TIME

TRANSFER(SPEK, 1, 1824, +1)35 CONTROL'"CB@FB"3 W2=$TIME; CONTROL"C13A@"

IFCEQCROIIC15),2)+EQCROI1(C15),208)) Q(96)=Q(6T)

IFCEQCROILIC15),3)+EQCROLI1C15),38)) Q(96)=Q(68)
AUSWl: X=I%K+2831F(GE(K,16))>G0TO AUSEX

IFC(LEC(ROI 1¢(X+15),2))G0TO LOPEX '

IF(GEC(ROII(X+1), 1@1@3)%EQC(LOOP,@)) LOOP=15KK=1;G0TO LOPEX

MAXI=ROI 1(X+1)~J3N=ABS(ROI 1 (X+2))

M=MAXI=-IP(N/2);DO(N)<IF(LEC(SPEK(MAX1),» SPEK(M))) MAXI=M

M=M+1>;M=SPEK(MAXI+1)3 1F(GE(M, SPEK(MAXI~1)))M=SPEK(MAXI-1)
R=SPEK(MAX1+1)-SPEK(MAX1~1)3N=2%( SPEK(MAXI)~-M)J IF(EQ(N,®)) N=1

R=R/NJ R=R+J+MAX1]
ROI1(X+3)=RJROI 1(X+4)=ROI1C1@)>*RxR+ROI1C11)*R+ROI1(12)
NR=13NL=1

RECHTS: IF(GT(MAXI+NR+1;LKN)) TYPE!, "+++ PEAK",K.,' RECHTS"3GOTO LINKS

STAT=SPEK(MAX1+NR+ 1)+ 2% SQRT( SPEK(MAXI+NR+ 1))
IF(GT(SPEK(MAXI+NR),» STAT)) NR=NR+13GOTO RECHTS

IFCGT(MAXI+NR+2,LKN) ) TYPE!, "+++ PEAK",K,'" RECHTS"; GOTO LINKS

STAT=SPEK(MAXI+NR+2) +2%SQRT(SPEK(MAXI+NR+2))



LINKS:

WEIT:

LOPEX:

AJSW2:

AUSEX:

A21

IF(GT(SPEK(MAXI+NR), STAT)) NR=NR+1;GO0TO RECHTS

IFCLT(MAXI «NL~-1,1)) TYPE!,'"+++ PEAK'",X," LINKS", GOTO WELIT
STAT=SPEK(MAXI~NL~1)+2%SQRT(SPEK(MAXI~NL=-1))
IFCGT(SPEK(MAXI~-NL)»STAT)) NL=NL+13G0TO LINKS
IFCLT(MAXI=-NL=2,1)) TYPE!,"+++ PEAK",K,'" LINKS";GO0TO WEIT
STAT=SPEK(MAX1~NL=-2)+2%SQRT( SPEK(MAX1=-NL=-2))
IF(GTC(SPEA(MAXI -NL),STAT)) NL=NL+15GOTO LINKS

ROI 1(X+8)=NR+NL+|

M=13N=NR; IF(LE(SPEK(MAXI~NL), SPEK(MAXI+NR))) M=0.93N==1%NL
HW=(2%¥SPEK(MAX] ) +SPEK(MAXI-NL) +M*( SPEK(MAXI+N)))/4
NUEB=@3N=0;M=NR+NL+ 1
DO(M)<STAT=SPEK(MAXI-NL+N)~-2%SQRT(SPEK(MAXI-NL+N))
IFCGT(STAT,HW)) NUEB=NUEB+1!

N=N+1>

ROI 1(X+9)=(NUEB+1)*ROI11C11)

IF(LE(SPEK(MAXI=NL), SPEK(MAXI+NK))) M=1.9%SPEK(MAXI~-NL)>J; GOTO Ul
M=SPEK(MAXI-NL)+SPEK(MAXI+NR)

ROI 1 (X+6)=(NL+NR~-1)*M/2:N=NR+NL~1;M=MAXI~NL+ 13 ISUPK=0

DOCN) <ISUPK=ISUPK+SPEK(M) s M=M+1>

DPK=2xSQART(ISUPK) +N*SQRT(SPEK(MAXI-NL))+N*SQRT( SPEK(MAXI+NR))

" ROI 1(X+7)=15UPK=-ROI 1(X+6)

IFCEQ(ROL IC(X+T7>,8)) ROIIC(X+Ty)=1

ROI 1(X+10@)=DPK*1B88/ROI 1(X+7)

ROI I(X+12)=ROI I(X+5)%Q(96)

KONZ=ROI 1(X+12)*%QC(97)*ABSC(ROI 1(X+17))»*ROI1(1)
IFCEQ(KONZ,@)) KONZ=1Q0t-90
BOIIC(X+11)=(ROIIC(X+T7)>%37%10*1@)/X0NZ
ROI1(X+13)=¢(DPK*3.7%18¢13)/K0ONZ
IF(GT(K,QC13)))>GOTO AUSEX

IF(EQCKK, 1)) KK=083G0TO AUSWZ2

K=K+ |

IF(NECLOOP, 1))G0OTO AUSWI

SPORG(RA(75),2,0)3 ERASE @FL3J=9943L00P=25LKXN=1054
CONTROL"EGQ@FB*"; CONTROLYEGGJB'"3 W3=S$TIME
TRANSFER(SPEK, 31, 1024,+ 1) CONTROL"C@BAFB"; W4=$TIME
CONTROL"C13A@'";GOTO AUSW!

ERASE SPEKJDIMENS ROI2(30@)33%UC3)3COPY SAFIL2(1):tROl2
ERASE SAFIL2:$F(18)3TYPE!>



A22

PEAVER

PERFORMS PEAK COMPARISION OF THE ARRAYS ROIl AND ROl12 AND DISPLAYS
THE LOG. . IF THE DIFFERENCE OF THE ACTIVITY CONCENTRATION EQUALS
THE ACTIVITY CONCENTRATION IN ROI1l, AN ADDITIONAL MESSAGE 15

GIVEN BECAUSE OF CONSIDERABLE CHANGES ALTHOUGH IT 1S SURPRESSED IF
THE RELATIVE ERROR IS5 GREATER THAN 188%Z.

CALL: PEAVER

DEFINE PEAVER<; REMARK 28.9.77 &
LOCAL IsKsDIFsXsFEH,Z,Y '
DIMENS HC16)3K=131I=173R0L1(37)= 0:3011(38)=G

PEQ: X=1%K+283 IFCLTCROL 1¢X+17),8))G0TO PEI]
ROI1(37)=ROI 1¢(37)+ROI 1(X+T7)3;ROL1(38)= ROII(38)+ROIICX+11)
PEl: . IFCLTC(KL,ROL11¢13))) K=K+15G0TO PEO

IFCEQCROIIC1)>,8)) ROIICl)=1
IFCEQCROI2C1),8)) ROI2C1)=1
I=403 TYPE!3DO(25)<TYPE"=">3; TYPE!, !, !
DOC2@)<TYPE" “>3 TYPE'"MESSPROTOKOLL"
IFCEQCROIIC14),5)) TYPE"™ (",81(2)+R0OI1(S),". ABKLINGMESSUNG )"
IFCEQCROINC14),3)+EQ(ROIIC14),7)) TYPE'" ( SONDERMESSUNG »"
IF(NEC(DEF(ALAR), 1)XNE(DEF(TEXT), 1)) GOTO PEAO
TYPE!3DOC21)<TYPE" *>3TYPE"(NACHTRAG)"
PEAQG: TYPE!, !5 DATAUSS TYPE!, !
IFCEQCQ(37>, 1)) TYPE'N UL L EI ST UN G"»!5!
$1C4)STYPE"SPEKTRUMS NRe =",R011C4), !, !381(3)
PEAGl: TYPEYDIE MESSUNG WURDE IN KOLLIMATORSTELLUNG'",ROI1C15)
TYPE" DURCHGEFUEHRT'", !, !, "EICHFAKTOREN: ", !;$F(18)
TYPE"A = “,RO0II1C12)," B= ",ROLICI1)," C = ",ROL1C12),!,!
TYPE"STARTZEIT = "3UHRAUSC(ROI1(9), 1)
IF(NECDEF(ALAR), | )*NE(DEF(TEXT)>,» 1)) GOTO PEAO2 ,
SI(2)3TYPE" (VOM ",ROI1(6),"«",ROI1CT7I,"s">$1C4)+ROI1(8B),")"
PEAG2: TYPE!, 1SSF(CID) ' '
TYPE"TRUETIME ", ROILI(2),"™ 5", !
TYPE"LIVETIME Y",ROLI1CLI),"™ S5}
TYPE"DEADTIME "SROI1C3)," 8", 1,
TYPE"WAEHREND DER AUFNAHME DES SPEKTRUMS WURDEN FOLGENDE" -
TYPE" WERTE GEMESSEN", !,

B oW ou

DOC19)<TYPE" *“>; TYPE"MITTEL START ENDE "
TYPE"MAXIMAL MINIMAL', !

TYPE"REAKTORLEI STUNG "3 8F(6)3K=17

DOCS5)<TYPE ROI 1(K)," ";K=K+1>3 TYPE"MW", !, "PRAEZ1 P-ZAEHLR. *

$1(8)3DOCSIKTYPE ROIICK)," "iK=K+1>3TYPE" IMP/53"
TYPE!, 1, 1I3IF(EQCQC65),@)%EQCQC75),1))G0TO PEAG4
IF(EQCQC65),0)*NECQC(44), 1)) GOTO PEAG4
IF(EQ(DEF(ABN), 1))GOTO PEAOS
GOTO. PEAB3
PEAGS: IF(EQCABN.,@))GOTO PEAGJ
PEAG4: TYPE"KEIN PEAKVERGLEICH, DA ERSTES SPEKTRUM.", !,13GOTO PEA4
PEAG3: DOC2B)TYPE" ">3TYPE"PEAKVERGLEICH", !, !
$IC4)3TYPE"DES SPEKTR.NR.",ROI1C4)38I(¢(2);TYPE"” VOM "
TYPE ROI1(6),"e",ROIICT)s"e"»81C4)+RO11(8B)," STARTZEIT "
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UHRAUSCROI I(9), 1) 81 C4)3TYPE!, "MIT SPEKTR.NR.",R012(4)381(2)
TYPE" VOM ",R012¢(6),".'",ROI2¢(T),". ", $1C4)+R0O12(8) '

TYPE'" STARTZEIT "3;UHRAUSCROI2(9),1)581C4)

TYPE, 1,"I"3DOCT@)<TYPE"=">;TYPE"I", |, "1"3DOCI13)<TYPE" ">
TYPE"] MESSWERTE ZU NR.",R0I1(4>," 1 DIFFERENZEN NR."

TYPE ROIIC4)," - NR.",ROI2C4),* I%, 1,"I"3DOCTR)<TYPE"~">
TYPE"1", !,"1 NR.I NUCLID I AKTIV.KONZ. I REL.FEHI"
TYPE" AKTIV.KONZ. I FEHLER (ABS.) I',!,"1 1v3DOC8)I<TYPE" ">

TYPE"] (1/75%CCM) I (R 1 C1/7S5%CCMD I (1/3%xCCM) "
TYPE!,"I"3DOCT7@)<TYPE"=-">; TYPE"I"

K=131=17

X=14%K+283 IF(LECROII(X+1),@>)G0TO PEAS

SIC2)3TYPEI,"] ",K," I "3TYPES ROI 1 (X+14)

SESTYPE” IV,ROII1CX+11)," I '"JFORMCROIICX+18),3,2)

TYPE"” I"3S$ESTYPE ROII(X+11)-ROIZ2¢(X+11)," 1" '
FEH=SQRT(R011(X+13)*ROIl(X+13)+8012(X+13)*R012(X+13))

TYPE FEH," 1"

DIF=ROI 1(X+11)=-ROI2¢(X+11)

IFC(GE(DIF,0)) Z=ROI2(X+11)

IFCLT(DIF,2)) Z=ROI 1(X+11)

IF(LTCABS(DIF)>,2))GO0TO PEAS

IF(GECROI 1(X+10), 1203)%GECROI2¢(X+10), 128>)G0T0O PEAS
Y=ROIZ2¢(X+11)3IF(EQ(Y,B)) Y=

HC(K)=ROI1(X+11)/Y

IFCLTC(K,ROI1C13))) K=K+13GO0TO PEAZ2

$E;TYPE!,"I SUMME I",RO11¢38)," 1 "

TYPE ROI1¢(38)-R012(¢(38)," 1 I, I
DOCT7@8)<TYPE"=">;TYPE"I"

K=131=173TYPE!, !, "UEBER FOLGENDE FENSTER WURDE SUMMIERT:',!
DOCROIICII<K=I%K+283IF(GTC(ROII(X+17),@)) TYPE $I(2)+K,"s3
K=K+ 1>3TYPE!, !, !

K=13DOCROII1CI3))<IF(NEC(H(K),@)) H(l6)=1

K=K+ 1>

IF(NEC(H(16),1))G0TO PEA4

DO(25)<TYPE"=">; TYPE" ACHTUNG ";DO(25)<TYPE"=">

TYPE!, "BEl FOLGENDEN PEAXS TRATEN GROSSE AENDERUNGEN AUF",
TYPE!, "NR. AENDERUNGSFAKTOR"
K=13DOCROI1(13))<IF(EQCH(K),B@)>)GOTO PEA6

TYPE!,31(2)+K," ";SE;TYPE H(K)

K=K+ 1> TYPE!, !, !

DO(25)<TYPE"=">

$F(1@):TYPE!, 13 ERASE H>
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MESPRO"

PRINTS OUT THE MEASURING AND CALCULATED VALYES OF THE ARRAY ROII.

. CALL: MESPRO

DEFINE MESPRO<3 REMARK 26.8.77 &
LOCAL I,K,X,Y

LO: TYPE!, {3 DO(E5)<TYPE"=-">;TYPE!, !
$1C4)3TYPE" MESSDATEN ZU SPEXTR.NR.",ROI1(4)," voM
$IC2)3TYPE ROIIC6), "o, ROLICTIL"e",81C4)+ROL1C(BI, 1, !
TYPE"STARTZEIT = ";UHRAUS(ROII(9), 1)
TYPE!, !>, "TRUETIME = ",R0I1(2)," 5",!
TYPE"LIVETIME = "“,ROI1C1)," S'",!
TYPE"DEADTIME = ",ROI1C¢3)," S, !,
K=131=17;TYPE"UEBER FOLGENDE FENSTER WURDE SUMMIERT:",!
DOCROIIC13))<K=I%K+28 IF(GT(ROI I(X+17)L,@))TYPE $I(2)+K,"s
K=K+ 1>3TYPE!, ' 31C18) ‘
TYPE'"SUMME PEAKINHALT =",R011¢(37)," IMPULSE'",!
$E;TYPE'"SUMME AKTI.KONZ. =",RO0I1(38),'" 1/S*CCM", !,!
TYPE"1'"3DO(68)<TYPE"~=">3;TYPE"I";TYPE!,"1"3D0(24)<TYPE" ''>
I=175K=1 ' :
TYPE"AUSGEWERTETE FENSTER"; DO(24)<TYPE" ">;TYPE"I",!
TYPE"I'"SDO(68)<TYPE"=-">;TYPE"I", !
TYPE"1 NR.! GENAUE I ENERGIE. I UNTER- I SIGNAL I KZ."
TYPE"I HWR I REL. I,

TYPE"I I KANAL- I (KEV)> I GRUND - I (IMP.) 1 "
TYPE"1 (KEV) I FEHLER 1",!

TYPE"I I LAGE 1 I (IMP.) 1 1 "
TYPE"I I (% 1,
TYPE"1"2DO(C68)<TYPE"~">3TYPE"1", !

Ll . X=K*x[+28;IF(LE(ROI1(X+15),8))G0T0 L3
» $IC2);TYPE"I "LK," 1 v
FORM(ROI 1(X+3),4,2);TYPE" I "
FORMCROII(X+4),4,2);TYPE” I "
$IC(8)STYPE ROII(X+6)," I ",ROIlI(X+7)," I
$I1(2)3TYPE ROLI(X+8)," I " '
FORM(ROI 1(X+9),2,2);TYPE" I "
FORM(ROII(X+10),3,2)3TYPE" 1", !

L3: IFCLTC(K,ROI1C13))) K=K+15GO0TO L1
TYPE"I"3DO(68)<TYPE"=">3TYPE"I", 1, 1,"1"3DO(5T)<TYPE"-"">
TYPE"I"2I=175K=1
TYPE!,"] FORTS.AUSW.FENSTER 1"3DOCI2)<TYPE" ">
TYPE"TABELLENWERTE"SDOC11)<TYPE" ">;TYPE"I"
TYPE!,"I"3DO(28)<TYPE"=">; TYPE*"1";D0O(36)<TYPE"-">; TYPE"L ", !
TYPE"I NR.I AKXTIV.KONZ. I NUCLID I ENERGIE I HWZ 1"
TYPE'" ABUND.I",!

TYPE"1 I (1/3%CCM)> 1 1 (KEW I I
TYPE" (%) I1",t1,"I"
DOC2@)<TYPE"=-">3TYPE"I'; DOC36)<TYPE"-">;TYPE"]I", !

L4: X=K*[+283 IF(LE(ROI1(X+15),8))G0TO L6
SIC2)3TYPE"L ", X," I'";SESTYPE ROII(X+1l)," I "

TYPES ROII(X+14)," 1 "3;FORMCROI 1(X+15),4,3)3Y=ABSC(ROI1(X+17))
TYPES" I "L,ROII(X+16)," 1 “;FORM(Y.,2,2);TYPE" I",!

Lé: IFCLTC(K,QC13))) K=K+13G0TO L4
SFCIB) s TYPE"I"S DOCSTI<TYPE"=">3 TYPE"L", I, !

DO(25)<TYPE"=">; TYPE!, !

L5: X=0>
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FENAUS

READS OUT 3 WINDOWS SET IN THE MCA (CALIBRATION PEAKS) INTO THE
'ARRAY EIF.

CALL: FENAUS

DEFINE FENAUS<; REMARK 29.6.77 &
LOCAL RLOW,ANZ,RHIGH.,I,KANAL,MREG,XNZ,KK,A,B
I1=46
ANZ=Q
KANAL==-1
MREG=10224

: CONTROL"BAOFA"; A=$TIME; CONTROL"B2RIC"

FRO1: RLOW=LOW

IF(LT(RLOW, B))>GOTO FEND
KANAL=KANAL+RLOW+ 1
EIF(I)=KANAL+1
RHIGH=HIGH 4
KANAL=KANAL+RHI Gi{+1
EIFCI+2)=RHIGH+ |
EIFC(I+1)=KANAL
I=1+51
ANZ=ANZ+ |
IFCLTCANZ, 3))GOTO FROI

FEND: CONTROL"BBOAF3"
IFCEQCANZ,2))G0TO LROII
CONTROL"BEZAIA"
I1=49
KNZ=EIF(48)+1
TRANSFER(EIF;I;&NZ,-l)
EIFC1)=ELF(49)
KNZ=KNZ-1
DOCKNZ)I<I=I+1JEIFCl=-1)=EIFCI)SEILF(Il)=0>
IFCEQCANZ, 1)>G0TO LROlZ2
I=10@;KK=1
DOCANZ=-1)<KNZ=EIF(1-1)TRANSFERCEIF,I1,KNZ,~-1)
KK=KK+131=1+51>
GOTO LROl2 .

LROIl: TYPE!,"KEINE FENSTER GESETZT !t

LRO12: CONTROL'"B@@GFB"3;CONTROL"C13A@e";B=3TIMESEIF(15)=Q(15)
IF(GECEIF(1),GC2))) QC2)=EIF(1)
QAC3)=QC2)=-EIF(1)3Q¢(808)=SEC(BY~-SEC(A)
I=17:D0C(S)<QCII=QCI)%QC6A)3I=1+1>
I=13D0C35)<I=1+]l;EIF(IL)=QCI)>3EIF(9)=Q(42)>
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EIKOF

CALCULATES THE CALIBRATION COEFFICIENTS FOR THE QUADRATIC CALIBRATION

AND SETS THE ALARM FLAG Q(60) IN CASE THE QUADRATIC CALIBRATION FAC-
TOR GETS TOO GREAT.

QC68)=0, CALIBRATION FACTOR GOOD

QC6@)=1, CALIBRATION FACTOR>=0.000!

QC68)=2, CALIBRATION FACTOR>=0.00001

BESIDES, NEW WINDOW ADDRESSES ARE CALCULATED FOR THE PEAKS TO BE
EVALUATED.

CALL: EIKOF

DEFINE EIKOF<3 REMARK 29.9.77 &

EICl:

EI1C2:

LOCAL X»R,YsZ,R1,R2,R3,E1,E2,E3,1,K,N,M,MAX]1, FEAN,KMAX, GZ,VZ
K=@3DOC(3)<EIF(43+K)=EIF(1Q+K)SKsK+1>;K=0
X=45+51%K

MAXI=X+4

N=EIF(X+3)

FEAN=X+1 _

M=MAX1 '
DO(NI<IF(LECEIF(MAXI),EIF(M))) MAXI=M
M=M+ 1>

N=MAXI=-FEAN=-3

KMAX=EI F(FEAN)+N

M=EIF(MAXI+ 1)
IF(GE(M,EIF(MAXI=-1)))M=ElF(MAX]I~1)
R=EIF(MAXI+1)-EIF(MAXI~-1) '
N=2%(EIF(MAX1) =M)

IFCEQ(N,B)) N=1

R=R/NJ R=R+KMaX

EIF(X+58)=RI K=K+ 1]

IFCLTC(K,3))GE0TO EICI
El1=EIF(96)3E2=EIF(147);E3=ELIF(198)
RI=EIF(95)3R2=EIF(146)3 R3=EIF(197)
X=EJ3=-El3Y¥=R2=R |3 X=XxY
2=E2=-E13;Y¥=R1=R3:Z=Z2%xY3Z=Z+X
X=R3%*R3=-R1*%R1;Y=R2=-R13X=Xx%Y
N=R2%R2=R1%R13Y¥=R1=-R33N=N*xY3 N=N+X
IFCEQC(N,@)) N=|%10t-99

EIF(C1@)=Z/N

X=R2xR2-R1*RI3X=EIF(192) %X
Z=E2-E1-X;N=R2-RI

IFCEQ(N,@)) N=1%]101-99

EIFCl1)=2/N
EIF(12)=E1-EIF(1@)*R1%RI-EIFC11)%R1
I1=03D0C(3)<QC10+1)=EIF(C10+1)>31=1+1>5Q(606)=0
IF(GECABSCQC1@))>,08.001)) QC68)=2
IF(GE(ABS(QC10)),0.08001)) Q(60)=]
R=}73K=]

X=R*xK+283GZ=0

IFCLECROII(X+15),0))GO0TO EIC3
IFCEQCEIF(18),3)) EIF(1I@)=1%108t-99
Z=EIF(11)/C¢24ELIF(1@))3Y=EIF(12)-ROI 1(X+15)3Y=Y/EIF(1@)
N=Z%Z-Y3IF(GE(N,@)>G0TO EICS .
$I1(3)ITYPE!,"+++ WURZEL NEGATIV,PEAK ', K, !SN=Nx%-1



EICS:

EIC6:

EIC3: -

EIC4:
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N=SQRT(N)3Y=-Z-N

IFC(LECY,@)+GE(Y,2048)) Y=-Z+N :
Y=IP(Y)3IF(GT(Y,@)%LE(Y,20848)) ROLI(X+1)=Y3GOTO EIC6
TYPE!,"+++ FENSTER NR. ",$1(2)+K," AUSSERHALB, KEINE "
TYPE'"AENDERUNG", !3GOTO EIC3

VZ=131F(LTCROI 1(X+2),8)) VZi=~1]

IFCGTCROI I(X+1)+ABSCROL 1(X+2)/2),2048)) GZ=1
IFCLTCROII(X+1)~ABS(ROI1(X+2)/2),1)) GZ=2

IFCEQCGZ, 1)) ROI1I(X+2)=2%VZ%*(2048=-R0OIl 1(X+1))
IFCEQCGZ,2)) ROII(X+2)=2%VZ%(ROI1(X+1)=1)
IFCEQ(GZ,0)>>GOTO EIC3

TYPE!, "+++ FENSTER NRe ", $I(2)+K,'" NUR NOCH ",ROI 1(X+2)
TYPE" KANAELE BREIT", !

IFCGECK,QC13)))GOTO EIC4

K=K+13GOTO EIC2

QCL16)=QC4)+133F(10)>
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EIPRO

CAUSES LOG PRINTOUT FOR CALIBRATION MEASUREMENT, POSSIBLY ALARM MESSAGE
AS A FUNCTION OF Q¢(61).

CALL: EIPRO
DEFINE EIPRO<; REMARK 283.9.77 &
LOCAL I,K

TYPE!3DOC2S)<TYPE"=">;TYPE!, I, !
DO(2@)<TYPE" “>;TYPE"EICHPROTOKOLL"
IF(NECDEF(ALAR), 1 )*NE(DEF(TEXT)>, 1))GOTO ElPZ2
TYPE!3DOC21)<TYPE" "> TYPE"(NACHTRAG)"
EIPB2: TYPE!, !3DATAUSSTYPE!, !
IFCEQCQC37)5» 1)) TYPE'N UL L EI S TUN G",!,!
$1C¢4)3 TYPE"SPEKTRUMS NR. =",EIF(4)," "
TYPE"EICHUNG NRe =",EIF(5), !, !381(3)
TYPE"DIE EICHUNG WURDE IN KOLLIMATORSTELLUNG",EIF(208)33F(10)
TYPE" DURCHGEFUEHRT", !, !, "EICHPEAKS (QUADRATISCHE EICHUNG"
I=13K=03D0C3)<$1(2)3 TYPE!, "PEAK", I, " o
FORMCEIF(96+K),4,2)3sTYPE" KEV 5
FORMCEIF(95+K),4,2)3 TYPE" KANAL" 3 K=K+5131=1+1>3TYPE!, 13$F(10) "
TYPE"STARTZEIT = '3 UHRAUSCEIF(9), 1)
IF(NE(DEF(ALAR), 1) *NECDEF(TEXT), 1))G0TO EIP@3
SIC2)3TYPE" (VOM "L, EIF(6)s " "EIF(T)s"e"sS1C(2)+EIF(8),")"
EIP@3: TYPE!, 1:SF(1Q)
TYPE"TRUETIME Y,EIFC2)," 8",
TYPE"LIVETIME "SEIFCL)L St
TYPE"DEADTIME Y,EIFC3),' S, 1,1
TYPE'"'WAEHREND DER AUFNAHME DES SPEKTRUMS WURDEN FOLGENDE"
TYPE'" WERTE GEMESSEN'",!,!
DOC19)<TYPE"™ ">3;TYPE"MITTEL START ENDE v
TYPE"MAXIMAL MINIMAL", !
TYPE"REAKTORLEI STUNG MISF(6)IK=17 -
DO(5)<TYPE EIF(K)," "; K=K+ 1> TYPE'"MW", !, "PRAEZ1P-ZAEHLR. *
$1¢8)3DOC(S)<TYPE EIF(K)," ‘"3 K=K+1>3TYPE" IMP/S", 1,1,1381(¢4)
TYPE"DIE NEUEN EICHFAKTOREN GELTEN AB SPEKTRUM NR. ", Q(C16)
TYPE!, 13 SFC1Q) ‘
TYPE"EICHFAKTOREN: ', !, !
IFCEQCEIF(S5), 1))G0TO EIPOI

[

TYPE"ALT: A = ",EIF(43)," B = ",EIF(44)," C = *
TYPE EIF(45), ! ,
EIPOl: TYPE"NEU: A = ",EIFC(I@)," B = “,EIFC(l1l),* C = *

TYPE EIF(C12)
IFCEQCQ(6@),1)>G0TO EIPI
IF(EQ(Q(60),2))G0TO EIP2

GOTO EIP3

EIPls TYPE!, 1,1, ACHTUNG"
TYPE!, !, "EICHFAKTOR A BEDENKLICH GROSS t1!!"
GOTO EIP3

EIP2: TYPE!, 13DOC2)<TYPE!L"A L A R M "3DOC15)<TYPE "-">»
TYPE " AL ARM ";DOCIS)<TYPE "=-">;TYPE " A L A R M">
TYPE!, !»"EICHFAKTOR A ZU GROSS !1t11t1"

EIP3: TYPE!, ', 13 DOC25)<TYPE"~">3 TYPE!, '3 SF(C18)>
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COUNT

STARTS COUNTER/TIMER
CALL:i COUNT(A, B)

A= COUNTER ADDRESS
B= COUNTING TIME IN SECONDS (MIN. 10 S)

WRITES RESULT OF ADDRESS 41 TO Q(5@) (PRECIPITATOR COUNTING RATE)
AND RESULT OF ADDRESS 42 TO Q(S51) (REACTOR POWER)

DEFINE COUNT<; REMARK 21.108.76 &
LOCAL UHR,UHRH, UHRM,UHRS, CHAN, COUZEI
CHAN=ARG( 1)
COUZEI=ARG(2)%10@
ACT(CHAN) |
ACT(CHAN) 2
UHR=$TIME+COUZEIL
UHRS=1P(UHR/ 1000) %1206
UHRS=UHR-UHRS
UHRH=1P(UHR/ 1022002)
UHRM=UHRH* 1806002
UHRM=UHR-UHRM-UHRS
UHRM=UHRM/ | 020
I1F(LT(UHRS, 6@@))G0OTO CL!
UHRS=UHRS~-600
UHRM=UHRM+ |

Ll IF(LTC(UHRM, 68))GOTO CL2
UHRM=UHRM- 60
UHRH=UHRH+ 1

CL2: SWTIMECUHRH, UHRM, UHRS)

' ACT(CHAN) @

IFCEQCCHAN, 48))GOTO CL4
IFCEQCCHAN, 42))G0TO CL3
READOUT(CHAN) Q(S@)3Q(51)=0
Q¢52)=Q(¢50)%10/COUZEI

GOTO CLS

CL3: READOUT(CHAN)>Q(51)3Q(50)=0
Q¢S51)=Q¢(S1)%18/COUZEIL
GOTO CLS

CL4: READOUT(41)QC(58) 3 READOUT(42)Q(51)

Q(SB)=Q(58)% 10/ COUZEI!
Q(S1)>=Q¢(51)%10/COUZEIL
CL5s UHR=UHR>
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RLCPS

FOR MEASUREMENT OF RL AND PCPS. FORMS AN AVERAGE VALUE., RETAINS
THE INITAL, FINAL, MAXIMUM AND MINIMUM VALUES DURING THE MEASURE-
MENT AND SETS THE EVENT FLAG QC44) AS A FUNCTION OF THE MEASURED
RESULTS OF RL AND PCPS.

CALL: Q(53)=A3RLCPS(Q(6I);B)

=0, DELETE ALL VALUES :

B=0@0, RETAIN MAXIMUM AND MINIMUM VALUES; COTINUE AVERAGING
B=1, SET INITIAL VALUE

B=2, SET FINAL VALUE

FLAG QC44)

=@, NO EVENT

=1, RL<Q(61), START DECAY MEASUREMENT

=2, RL>Q¢(83), START SPECIAL MEASUREMENT
=3, PCPS>Q(84), START SPECIAL MEASUREMENT

DEFINE RLCPS<3 REMARK 4.8.77 &
LOCAL RLH,CPSH,PAU,JsL
IFCEQCQ(S53),0>) PAU=173D0OC1@)<Q(PAU)= Q:PAU PAU+ L >
COUNT (48, 1@)
IFCEQCARG(2),8>)G0TO LPAU!
IF(NECARG(2), 1)) QC19)=Q(51)3QC24)= Q(S@):GOTO LPAUI
J=185L=23:D0C4)<Q(J)=Q(51)3 Q(L)=Q(50)5J=d+15L=L+1>
LPAULl: IF(GT(Q(S1),QC28))) QC28)=Q(51)
IFCLTCRC51),Q¢C21))) QC21)=Q¢51)
IFCGTCQCS50),Q(25))) Q(25)=Q(S52)
IFCLTCQCSB),Q(26))) Q(26)=Q¢(50)
CPSH=Q(5@)
BLH=Q(51)
@(22)“(@(22)*&(53)+CPSH)/(Q(53)+I)
QCLIT)=CQACIT)*Q(S53)+RLHAY/(QCS53)+ 1)
IFCLTC(RLH, ARG( 1))%EQCQC37),@)) Q(72)=3TIME; Q(44)=13G0TO LPAU4
PAU=Q(85)-RLHASIF(EQCQ(85),0)) Q(85)=1
PAU=PAU* 100/ Q(85)
IFCGTCABS(PAUY,» Q(83))) QC72)=$TIME; Q(44)=23 GOTO LPAU4
PAU=Q(86)-CPSAS IF(EQCQ(86),08)) Q(86)=1
PAU=PAUx 1008/ Q(86) .
IFCGTCABS(PAU)Y, Q(84))) QCT72)=3TIME; Q(44>=3;G0TO LPAUA4
QC44>=0
LPAU4: Q(53)=Q(53)+1>
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FAHR

POSITIONS THE COLLIMATOR, @QC15) POINTS TO THE TARGET.
CALL: FAHR(CA)

4=@, MOVES THE COLLIMATOR AS A FUNCTION OF THE INTEGRAL COUNTING RATE
TO POSITION 1,2 OR 3 AND DEFINES THE MEASURING TIME FOR THE MCA.
A=1,2 OR 3; MOVES COLLIMATOR IN THE RESPECTIVE POSITION.

TIME OF ARRIVAL IS ENTERED IN Q(45); Q(45)=-] IF COLLIMATOR IS
ALREADY IN TARGET POSITION; Q(45) 1S CHECKED IN MCACOL.

DEFINE FAHR<: REMARK 18.8.77 &
LOCAL ZIEL
QC1)=Q(39)3ZIEL=ARGC 1) ACT(8B )2
IF(NECZIEL,@))>GOTO FAl
Z1IEL=23 COUNT(4Q, 12)3Q(50)=Q(508)+2%SGRT(Q(58))
IF(LT(Q(58),Q(56))) ZI1EL=1
IF(LTC(Q(S50),B.2%Q(56))) QC1)=QC40)
IF(GT(QC(58),Q¢(57))) ZIEL=3
IFCGTCACSD),5%Q(57))) QC1)=Q(38)

FAl: IF(NECQCI15),ZIEL)+LE(Q(45),-3))G0TO FA2
QC45)=-13GOTO FA3

FA2: IF(EQCZIEL, 1)) ACT(B81)Y
: I1F(EQ(ZIEL,2)) ACT(81)8
1F(EQCZIEL,3)) ACT(81)835ACT(81)9
TYPE!, "+++ KOLLIMATOR FAEHRT"
QCA45)=SEC(STIME)+12@3Q(45)=TIME(Q(45))
FA3: $FC(1@>3QC15)=Z1EL>"
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MCACOL

STARTS THE MCA AND CHECKS VIA Q¢45) WHETHER COLLIMATOR HAS BEEN
CORRECTLY POSITIONED. IF AN ERROR OCCURS IN TAE COLLIMATOR,
A 15)=QC15)*10.

CALL: MCACOL(A,B)

A= MEASURING TIME IN SECONDS
B=@, NO START, CHECK COLLIMATOR ONLY
B=1, CHECK COLLIMATOR AND, START

FLAG QC45)

>=@, COLLIMATOR MOVES, CHECK MOVING TIME

=-1, COLLIMATOR AT TARGET

=-2, COLLIMATOR AT TARGET, MEASUREMENT STARTED

=-3, COLLIMATOR DEFECTED, MESSAGE

=-4, COLLIMATOR DEFECTED, MEASUREMENT STARTED, MESSAGE

THE TYPE OF MEASUREMENT STARTED IS PRINTED QUT AS A FUNCTION OF
QC44)>; THE MCA HALF IS SELECTED VIA QC43).

DEFINE MCACOL<3 REMARK 12.9.77 &
LOCAL X,Y
IF(EQ(QC44), 1)*LECQC45),-3))G0TO MC2
IFCEQCRC45),~-1)%EQCARG(2),8))>GOTO MCZ%4
IFCEQCQC45),~1)) QC45)=-2;GOTO MC2

MG 1 IFC(GE(QC45),3TIME)*EQCSENSE(3),2))G0TO MCI
IFCEQ(SENSE(3), 1)*EQCARG(2),8)) QC45)=-1;GOTO MCOB4
IF(EQCSENSE(3),2)*EQCARG(2),@)) QC45)=-33GOTO MC4
IF(EQ(SENSE(3),08)) QCA45)=-4;GO0TO0 MC2

| Q45)=-2
MC2: Y=ARGC1)3X=03 IF(NECQ(44), 1)) QC43)=2
MC3: IFCGE(Y, 18)) Y=Y/ 1@5X=X+13GOTO MC3

Y=IP(Y)>; CONTROL Q(C43),"0@FBE'"3 CONTROL QC43),"00KB"; WAITD
CONTROL QCA43),Y.X,"A@"; Q(9)=3TIME; Q(188)=-1] :
IFC(LECQ(45),=3))G0TO MC4

MC@4: IF(GECQC15)>,18)) QCi5)=QC15)/10
TYPE!,"+++ XKOLLIMATOR IN STELLUNG ",3I(1)+QC15)3G0TO MCS

MC4z IFC(GECQC1I5)-,18)) QCI5)>=G(15)/10
TYPE!, 13 DOC20)<TYPE"="">; TYPE" KOLLIMATOR DEFEKT "
DOC2@)<TYPE"="">3TYPE!, "+++ KOLLIMATOR NICHT IN STELLUNG "
TYPE $IC1)+QC15)," ANGEKOMMEN !", 17 QC15)=QC15)*1@

MCS: IFCEQCARG(2),0))G3TO MC7
IFCEQCDEF(S50), 1)) ERASE SOSTYPE!,"+++ SONDERMESSUNG': GOTO MCé
IFCEQCRC1I4),2)XEQ(Q(59),8)) TYPE!,"+++ EICHMESSUNG": GOTO MC6
IFCEQCQC44),0)) TYPE!,"+++ NORMALMESSUNG"
IFCEGCQC44), 1)) TYPE!,"+++ ", 31(2)+QC48)+1,". ABKLINGHMESSUNG"
IFCGTCQC44), 1)) TYPE!,"+++ SONDERMESSUNG"

MC6: TYPE', MESSZEITVORGABE =",3%1(5)+ARG(C1>," 53 "
TYPE $IC1)+QC43)=1,"« HAELFTE VKA",!

MC7: SFCLI@)3TYPE!>
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MCLES

WRITES- THE DATE, SPECTRUM NUMBER, STARTING TIME, INITIAL, FINAL
AVERAGE, MAXIMUM AND MINIMUM VALUES OF RL AND PCPS, AS WELL AS THE
CALI1BRATION FACTORS IN THE FIRST 2@ CHANNELS OF THE MCA. THEN THE
SPECTRUM 1S WRITTEN ON TAPE. SUBSEQUENTLY THE SPECTRUM IS PUT ON
CASSETTE FOR LATER EVALUATION BY STEPS OF 1K EACH. READING TIME

OF THE MCA IS PUT INTO THE VARIABLE Q(8@).

CALL: MCLES

DEFINE MCLES<; REMARK 16.8.77 &
LOCAL X,Y,T,FL
SPEK(1@56)=SEC(Q¢(63))-SEC(SPEK(10863))-Q(82)
DIMENS W(19)3DIMENS H(19)
Y=QC76):X=0

MCL @ IF(GECY,10)) Y=Y/18:;X=X+12G0TO MCL®
Y=IPC(Y);CONTROL QC71),"00FB"
A=3TIMES CONTROL QC71),"301B"s TRANSFER(H,1,19,=1)
IFCGECH( 1), SPEKC1856))) SPEK(1856)=H(1)
SPEXK(C1057)=SPEK(1856)-H(1)
T=25D0C1l4)<W(TI)=SPEK(1854+T)3 T=T+1>3W(1l)= H(l) WCll)=WCll)x1@14
WCIB)=WC10)x1Bt83IFCLT(WCIB),0)) WCIB)=WC1B)y*=-13W(18)=1
WCI2)=WC12)% 1@t 43 IFCLTCWC12),8)) W(l2)=WC12)%=13W(19)=1
WC16)=SPEKCI1B7T1)%10B03W(17)=SPEK(1376):W(9)=W(9)/18
CONTROL QC71),"32FB"SCONTROL QC71),"20JB"3TRANSFER(W, 1,19,+1)
LES=132=083 CONTROL QC71),"@8FB"3 CONTROL QC71),"@80iB"3WAITD
TYPE"+++ '",31(2)+QC48),". ABKLINGMESSUNG AUF TAPE, "
TYPE"SPEKTRUM NRe ", 31C¢4)+QC4),'" / BAND NR. "3 TYPES Q(99),!.
CONTROL QC71)>,"0Q2FB"; CONTROL QC71),%"30JB"S TRANSFER(H, 1, 19,+1)
$FC12)3CONTROL QC71),"GAFB"; ERASE H,W
IFCATCQC48) , 3)XNECQC48),6)*NE(QC48)Y,7)) Z=063G0OTD MCLI
CONTROL QC43),Y,X,"A@";B=3TIME;Z=SEC(B)-SECCA)

MCL 1: IFCEQCQC713,2)) ALT=42G0TO MCL2
ALT=6

MCL2: CONTROL ALT,"@0FB'"; CONTROL ALT,"0@IB";A=S$TIME
TRANSFER( SPEK,LES, 1824,~-1)3CONTROL QC43),'"Q0@FB"
IFCGTCQAC48),3)%NECQC48), 6)%NE(QC48),7))G0TO0 MCL3
CONTROL QC43),Y,X,"A@'",; B=STIME; Z=2+SEC(B)~SEC(A)

MCL3: IF(NECLES, 1))GOTO MCL4
SPORGCQC48),1, 1)
A=1;D0(30)<SPEK(A)=SPEK(A+394)3 A=A+ 1> ALT=ALT+1
LES=312CG0TO MCLZ2

MCL4: SPORG(QRC48),2, 1) ERASE 6éFL>
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TAPE
WRITES THE 2X-SPECTRUM ON TAPE

CALL: TAPE(A)

A=0, NORMAL ROUTINE, WRITES IN THE FIRST 28 CHANNELS OF THE MCA
THE DATE., INITIAL, FINAL., AVERAGE, MAXIMUM AND MINIMUM VALUES
OF RL AND PCP5 AS WELL AS THE CALIBRATION FACTORS. THEN THE
SPECTRUM 1S WRITTEN ON TAPE. READING TIME OF THE MCA TO Q(802).
A=1 OR 2, 15 USED IN CASE OF PROGRAM INTERRUPTION; PUTS ADDITIONAL
SPECTRUM ON TAPE, PREVENTS THE ADVANCEMENT OF DATE, IF NECESSARY.,
STARTS THE MCA FOR THE NEXT MEASUREMENT. A=1 15 USED IN THE
ROUTINES NORMES, SONDER AND EICHEN AND, DEPENDING ON THE SEQUENCE
INDEX, IT CAUSES WRITING OF THE INTERRUPTED MEASUREMENT ON THE
ALARI TO ALARS5 ALARM FILES.

DEFINE TAPE<; REMARK  5.18.77 &
IFCEQCARGC(1)Y» 1)) Q(83)=QC72);QC108)=-15G0TO TA3
IF(NECARG(1),3)) R(83)=Q(72);Q(100)==-1;G0TO TAS
DIMENS H(19);DIMENS W(19)5LOCAL 1,A,B
CONTROL"3@2FB"3 A=$TIME; CONTROL"B@OIB"} TRANSFER(H, 1, 19,-1)
QCA)=RCA)+ 13 IF(EQ(DEFCEIF), 1)) Q(5)=Q(5)+1
Q(2)=SEC(A(63))=-5EC(RC42))
I=13DOCISI<W(II=QCI)s I=1+1>3W(1)= d(l):‘d(ll) WClid>xlogr4
IFCLECQC2YL,HOD)))) QC2)=H( D)

CWEH=QC2)=HC D

WCIZ)=W 1@y x1Bt8 IF(LTCWCLIB,2)) WCl@)=WC1d)*-13W(18)=1
WC12)=WCl2)x1@r a3 IFC(LT(W(12),3)) WCl2)=WC12)%=-13W(19)=1
WC16)=QC1T)*QU64)%100B3WC17)=Q(22)3W(9)=W(I9)>/18
CONTROL"B@OBFB"; CONTROL"B3@JB"3 TRANSFER(W, 1, 19,+ 1)
CONTROL'"B@@FB"; CONTROL"BAOGHB'"; WALTD
CONTROL'"B@@FB"3 CONTROL"BIBJB'"S TRANSFER(H, 1, 19,+1); CONTROL'"B@BFB"
CONTROL'C13A@";B=3TIME; Q(38)=5EC(B)-SEC(A)
$IC4)I1IF(EQCDEF(EIF), 1D)GOTO TAl
TYPE!, 1, "+++ SPEKTRUM NR.",W(4);GOTO TAZ2

TAl: TYPE!, !, "+++ EICHSPEKTRUM NRe",WC4),'" 3", W(5)

TAZ: TYPES'" AUF TAPE / BAND NR. ', Q(99),!
$F(10)5ERASE H,W; GOTO TAEND

TA3: MES1=QC44)>; IFC(EQ(K,59)4LECQC(K)» 1))GOTO TA6

IF(EQ(K,59))GOTO TAS
IF(NECQ(K)>,» 1))GOTO TAS

TA4: CONTROL"B@OGFB"3 Q(63)=3$TIME; CONTROL"BA@ZAB"; WAITD
Z=SEC(QC(63))=-SECC(Q(INI3TYPE!, "+++ SPEKTRUM AUF TAPE / ™
TYPES"BAND NR. ", Q(99),!,"+++ KEINE"
TYPE'" BEARBEITUNG,MESSZEIT= '",Z,' S'",!,"+++ STARTZEIT "
UHRAUS(Q(9), 1)3TYPE!3 GOTO TaAé

TAS: QC4)Y=QC4)+ 15 CONTROL"CAOFB"3Z=$TIME; CONTROL"COBHB'"S WAITD

TA6: IF(EQCQC44), 1)) QC48)=03QC43)=3;FAHR(P)SMCACOLC4B3, 1>3 GOTO TAB6
FAHR(B); IF(EQCQC45),-1)) MCACOL(QC1Y,1)3GOTO TAQ6
GOTO TAS8

TAG6: Q¢(53)=03RLCPS(QCH1), 1D

TAB 3 QC44)=MESI131F(EQCARG(1),2))G0TO TA9

IFCLECQCK)>,» 1))GOTO TAEND
IF(GE(QCK)»5)+EQ(K,59)+LE(Q(K)»2))GOTO TA9
IFCEQCQC65),2)) QC65)=13NOMORG(1,1)3G0TO TA9
ROI1C48)=Q(65)50(89)=Q¢(89)>+ 15 ALORGCAC83), 1D

TA9 3 $1CA4)STYPE!, !, "+++ ZUSAETZLICHES SPEKTRUM UNTER NR=", GC(4);S$F(1d)
TYPES'" AUF TAPE / BAND NR. ", Q(99)
TYPE!, "+++ STARTZEIT ";UHRAUS(Q(93),1)
Z=SEC(Z)-SEC(Q(I&))~-QA(8B)3TYPE!,"+++ MESSZEIT = “,Z,'" S",

TAEND: K=0>
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PLOT

WRITES THE FIRST HALF OF THE MCA ON THE X-Y-PLOTTER, CONTROLS VIA
PLOTTER INTERFACE AND EXTERNAL INTERRUPT IN DATANIM BEFOR OUTPUT
THE CHART DRIVE OF THE PLOTTER.

CALL: PLOT

DEFINE PLOT<: REMARK 24.8.77 &
- LOCAL A,B,PLOTI!,PLOTZ

PLOT2=@3 CONTROL"B@OFB"; A=$TIME; CONTROL'BZ@GB"

TES1: ACT(81)@3 IF(EQ(SENSE(6), 1)) PLOT2=PLOT2+1;G0TO TESZ2
GOTO PAP

TES2: CONTROL"BUGFB"3; IF(GE(PLOT2,2))G0TO PL12
CONTROL"GBBGB"s GOTO TESI

PAP: B=0;D0OC40@0)<B=B+ >3 CONTROL"B@AFB'"; DO(5@)<B=B+1>
CONTROL"B@@GB"; PLOTI=R0OI 1¢4) :
ACT(81)@31FC(EQ(SENSE(6),3))G0TO PL9

PL4s $I1C4)STYPE!, "+++ SPEKTRUM NR.",PLOTI1; GOTO PLE8

PLT: $IC4)STYPE!,"+++ EICHSPEKTRUM NR.",EIF(4)," 3'",EIF(5)

PL8: TYPE" AUF X-Y~SCHREIBER", !JS$F(C10)
PLOT!=SEC(STIME)+600;PLOTI=TIME(PLOT!)

PL5: Q(53)=03RLCPSC(Q(61),d)

IF(NECQC14),5)%NECQ(44),0))G0T0 PLEX
IFCEQCQC14),5)*NE(QC44),1))G0TO PLEX
ACT(81)83 IF(EQ(SENSE(6),0))GO0TO PL6
IF(GE(PLOT1,3$TIME)*EQ(SENSE(6),1))GOTO PLS5
CONTROL'"B@@FB'"3 GOTO PLS

PLO TYPE!3DOC20)<TYPE"=">; TYPE" X-Y-SCHREIBER DEFEKT "
DOC22) <TYPE"=">3TYPE!3 GOTO PL6

FL1G: TYPE!;DOC1@)<TYPE"=">; TYPE" X-Y~-SCHREIBER DEFEKT,"

' TYPE*" ODER PROGRAMMSTOP GESETZT "3DO(18)<TYPE"='">
TYPE!3 GOTO PL6

PLEX: TYPE'"++4 SCHREIBERAUSGABE ABGEBROCHEN'', !

PL6: CONTROL'BQ@FB'"; CONTROL"C13A8'"3 B=3$TIME
G(8@)=Q(8P)+SEC(B)Y-SEC(A)

PLEND: ACT(81)8;B=08>
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NOMORG

OR'GANIZES FILING OF EVALUATED SPECTRA ON THE NORMAL FILES NORMI
TO NORM12. (CASSETTE)

CALLt NOMORG(A,B)

A=l TO 10, SPECTRA ON NORM! TO NORMI@

A=11 TO 20, SPECTRA ON NORMI TO NORM13, ETC.
B=1, ROIl ON CASSETTE FILE

B=2, -CASSETTE FILE TO ROl

B=3, CASSETTE FILE TO ROI2

B=4, ROI2 TO CASSETTE FILE

DEFINE NOMORG<; REMARK 15.2.77 &
. LOCAL X.,1I
X=ARG( 1)

LSP1: IFCLE(X, 1083>)G0TO LSP2
KX=X~-1000 :

GOTO LSPI

LSP2: IF(LE(X,108))G0TO LSP3
X=X=100
GOTO LSP2 _

LSP3: IFC(LE(X,18))GOTO LSP4
X=X=-10

‘ GOTO LSP3

LSP4s IFC(GT(X,5))GOTO L6
IF(GT(X,2))G0TO L3
IFCEQCX, 1)) FILE="NORMI"; GOTO LUM
IFC(EQ(X,2)) FILE="NORM2'"; GOTO LUM

L3: IF(EQ¢X,3)) FILE="NORM3'; GOTO LUM
IFCEQ(X,4)) FILE="NORM4"3GOTO LUM
FILE="NORM5"; GOTO LUM

L6¢ IFCGT(X,T7))GOTO L8
IFCEQ(X,6)) FILE="NORM6'3: GOTO LUM
IFCEQ(X, 7)) FILE="NORMT7'"; GOTO LUM

L8 IFCEQ(X,8)) FILE="NORM8'"; GOTO LUM
IFCEQCX,9)) FILE="NORM9"} GOTO LUM
FILE="NORM!1@" ‘

LUM: $UC2);0PEN @FILE; lFC(EQCARG(2),2))G0TO0 LENDE
IFCEQCARG(2), 1))GOTO LUMI
IFCEQCARG(2),2))G0TO LUMR
IFCEQCARG(2),3))G0TO LUM®@

COPY ROI2:@FILE(C1);GOTO LENDE

LUM@ s COPY @FILEC1):ROI12;GOTO LENDE

LUMI1: COPY ROI 1:@FILECI)

- $IC4)STYPE!, "+++ SPEKTR.NR.",ROI1¢4),'" AUF FILE "
TYPES FILE," ABGELEGT.",!3$F(10)3 GOTO LENDE

LUM2: COPY @FILEC1):ROI11

LENDE: ERASE @FILE,FILE>
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LANORG

ORGANIZES FILING OF EVALUATED SPECTRA ON THE LONG-TERM FILES
LANG! TO LANG25. (CASSETTE)

CALL: LANORG(A,B)

A=1 TO 25, SPECTRA ON LANG! TO LANG25

‘A>25, FILLING ON LANGl, AT THE SAME TIME THE VARIABLE Q(55) IS5 SET=1.
B=1, ROIl ON CASSETTE FILE ‘

B=2, CASSETTE FILE TO ROI1

B=3, CASSETTE FILE TO RO1lZ

B=4, ROI2 ON CASSETTE FILE

DEFINE LANORG<; REMARK 15.2.77 &
LOCAL X1
X=ARG( 1)
IF(GT(X,25)) X=13GQ(55)=1
IFCGT(X,20))G0TO L2l
IFCGT(X,18))G0T0 L1
IFC(GT¢(X,5))G0TO L6
IFCGT(X,2))G0TO L3
IFCEQ(X, 1)) FILE="LANGI'"; GOTO LUM
IFCEQCX,2)) FILE="LANG2";GOTO LUM

L3: IFCEQ(X,3)) FILE="LANG3'"3GOTO LUM

: IFCEQ¢X,4)) FILE="LANGA4';GOTO LUM

FILE="LANGS5'3 GOTO LUM

L6: IF(GT(X,7))G0OTO LS
IF(EQ(X,6))FILE="LANG6"3 GOTO LUM
FILE="LANG7"3;GOTO LUM

L8 IFCEQC(X,8)) FILE="LANG3'"3GOTO LUM
IFCEQ(X,9)) FILE="LANG9'3GOTO LUM
FILE="LANG12"; GOTO LUM

Lits IFC(GT(X,15))G0TO L16
IF(GT(X,12))GOTO L13
IFCEQ(X,11)) FILE="LANGI1"3GOTO LUM
FILE="LANG!12"; GOTO LUM

L13: IF(EQ(X,13)) FILE="LANGI3";GOTO LUM
IFCEQC(X,14)) FILE="LANG!4'";GOTO LUM
FILE="LANGI5"3GOTO LUM

L16: IFCGT(X,17))GOTO L18
IFCEQ(X,16)) FILE="LANG16": GOTO LUM
FILE="LANG!17"5GOTO LUM :

L18: IFCEQ(X,18)) FILE="LANG!8'"3GOTO LUM
IFCEQ(X,19)) FILE="LANGI19";GOTO LUM
FILE="LANG2@"3 GOTO LUM

L21: IF(GT(X,22))G0TO L23
IFCEQ(X,21)) FILE="LANG21'"; GOTO LUM
FILE="LANG22"3;GOTO LUM

L23: IF(EQ(X,23)) FILE="LANG23'";GOTO LUM
IFCEQCX,24)) FILE="LANG24"3GOTO LUM
FILE="LANG25"
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LUM: - 3UC2)0PEN @FILEJIF(EQCARG(2),2))GO0TO LENDE
IFCEQCARG(2), 1))GOTO LUMI
IFC(EQCARG(2),2))G0TO LUM2
IFCEQCARG(2),3))G0OTO LUM@

COPY ROI2:@FILE(1)3GOTO LENDE

LUMO: COPY @FILE(1)>:R0I12;G0TO LENDE

LUMIL: COPY ROI1:@FILEC1);Q(87)=0
$IC4)3TYPE!,"+++ SPEKTR.NR.'",RO0I1(4)," AUF FILE "

, TYPES FILE," ABGELEGT.'",!33F(10);G0TO LENDE

LuM2: COPY @FILE(C1):ROI!

LENDE: ERASE @FILE,FILE>

ALORG

ORGANIZES FILING OF EVALUATED SPECTRA ON THE ALARM FILES ALAR! TO
ALARS. (CASSETTE) :

CALL: ALORG(A,B)

A=l TO 5, INITIATES ALAR! TO ALARS
B=1, ROIl ON ALARM FILE
B=2, ALARM FILE TO ROII
B=3, ALARM FILE TO ROI2
B=4, ROlI2 ON ALARM FILE

DEFINE ALORG<3 REMARK B8.2.77 &

: LOCAL X
X=ARG( 1D
IF(GT(X,2))G0TO L3
IFC(EQ(X, 1)) FILE="ALAR!'"; GOTO LUM
IFCEQ(X,2)) FILE="ALAR2";GOTO LUM

L3: IF(EQ(X,3)) FILE='"ALAR3'";GOTO LUM
IF(EQ(X,4)) FILE="ALARA4";GOTO LUM
FILE="ALARS"

LUM: $UC3)5;0PEN @OFILESIF(EQCARG(2),@))GOTO LENDE
IFCEQCARG(2)>,1))G0TO LUMI
1F(EQCARG(2),2))G0TO LUMZ
IFCEQCARG(2),3))G0TO LUM@

COPY ROI2:@FILE(1)>;GOTO LENDE

LuMa: COPY @FILE(1):R0I12;GOTO LENDE

LUM1: IF(GT(X,5)) TYPE!,"+++ ALARMFILE VOLL'",!
COPY ROIls@FILECD)
$1¢(2)3TYPE!, "+++ SPEKTR.NR«.",ROI1(4)," AUF FILE "
TYPES FILE," ABGELEGT.",!33$F(10)>3G0TO LENDE

LuM2: COPY @FILEC!):ROI!

LENDE: ERASE @FILE,FILE>
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EIORG

ORGANIZES FILING OF THE CALIBRATION SPECTRUM ON CASSETTE.
CALL: EIORG(A) |

A=1, ARRAY EIF ON CASSETTE FILE EICH®
A=2, CASETTE FILE TO ARRAY EIF

DEFINE EIORG«<: REMARK 28.9.77 &
"$UC3)30PEN EICH® o
IF(EQCARG(1),2)) COPY EICHOC(C!):EIF;GOTO LEX
COPY EIFSsEICH@(C1):31C4);TYPE!,"+++ EICHUNG NR«",LEIF(5)
, TYPE" AUF KASSETTE", !38F(10)
LEX ERASE EICH®@>

SPORG

ORGANIZES SPECTRUM FILING DURING THE DECAY MEASUREMENT ON THE :
CASSETTE FILES SPl1 TO SPl2, SPl1 TGO SP7 ON UNIT3, SP8 TO SPl2 ON UNITZ2.
EACH FILE PROCESSES TW0 RECORDS FOR ONE 1K-SPECTRUM EACH.

CALL: SPORG(A,B,C)

A=1 TO 12, INITIATES FILES SPl TO SPl2
B=1 OR 2, RECORD ! OR 2
C=1, ARRAY SPEK ON CASSETTE FILE

DEFINE SPORG<; REMARK 26.9.77 &
LOCAL FX
FX=ARG( 1)
IFCEQCFX, 1)) FL="“Spl"
IFCEQ(FX,2)) FL="Sp2"
IFCEQ(FX,3)) FL="SpPav
IFCEQ(FX,4)) FL="SP4"
IFCEQ(FX,5)) FL="SpP5"
IF(EQ(FX,6)) FL="SP6"
IFCEQ(FX, 7)) FL="3P7"
IFCEQ(FX,8)) FL="SP8"
IFCEQ(FX,9)) FL="SP9"¥
IFCEQC(FX, 1@)) FL="S§Pl1Q"
IFCEQCFX,11)) FL='"SPlL1™
IFCEQ(FX,12)) FL=v"Spl2a"
SUC3)SIFCGE(FX,8)) sU(2)
OPEN @FLZIF(EQCARG(3),1))>G0TO0 WR
COPY @FLC(ARG(2)):SPEK3GOTO SPEX

WRs COPY SPEK:@FL(CARG(2))

SPEX: FX=0>
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SEC

CONVERTS EXPRESSIONS LIKE $TIME IN SECONDS

CALLs B=SEC(A)

DEFINE SEC<; REMARK 21.18.76 &
LOCAL SEC!,SEC2, SEC3,SEC4
SECI=CARG(1)-1PCARG(1)>/1000)*%10200>/ 13
SEC3=IP(ARG(1)/1020008)
SEC2=IP((ARG(1)-SEC3%10000808-SEC1%x183)/1800
SEC4=SEC3%3600+SEC2%6@3+SEC1>

TIME

CONVERTS SECONDS IN EXPRESSIONS LIKE S$TIME

CALL: B=TIMECA)

DEFINE TIME<: REMARK 22418676 &
LOCAL X,TIMI,TIM2,TIM3
TIM1=0;TIM2=03T1M3=0
X=ARG( 1)

LTI 13 IFC(LT(X,3600))G0TO LTIZ2
K=X-3600
TIM1=TIMIl+1
GOTO LTI

LTI 2 IF(LT(X,60))G0TO LTI3
X=X-60
TIM2=TIM2+1
GOTO LTI2

LTI 3: TIM3=TIM1*1000002+TIM2x1000+X*x10>
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FORM

FORMATING ROUTINE FOR FLOATING OUTPUT
CALL: FORMCA,B,C)

A= VARIABLE TO BE PRINTED QUT
B= NUMBER OF SYMBOLS PRECEDING THE DECIMAL POINT
C= NUMBER OF SYMBOLS FOLLOWING THE DECIMAL POINT

DEFINE FORM<;  REMARK 29.11.76 &
LOCAL Z,U,V,V¥
IFCGTCIPCARGC 1)), 181 ARG(2) - 1) +LTCARGC1),8))GOTO FO3
Z=ARGC 1)+ 181=-CARG(3) +1) '
U=FP(Z)*1B8tARG(3); SICARG(2) )i TYPE IP(Z)," " \W=1
FOl: IFCEQ(W, ARG(3)))GOTO FO2
V=181 CARG( 3) =W)
IFCLTCU,V)) W=W+1;GOTO FO!

FO2: DO(W=1)<TYPE"@">32=ARG(3) =W+ 1 TYPE $I(Z)+U
GOTO FO4
FO3: W=ARG(2)+ARG(II+ 13 SF(WISTYPE ARG( 1)
FO4: $FC10)>
UHRAUS

PRINTS OUT THE HOUR
CALL: UHRAUS(A,B)

'AF AN EXPRESSION LIKE STIME
B=@, HOUR AND MINUTE IS PRINTED QUT
B=1, ADDITIONAL SECONDS ARE PRINTED QUT

DEFINE UHRAUS<; REMARK 4.2.77 &
LOCAL ZEIT
ZEIT=ARG( 1)/ 100800
$F(S) C
IF(GE(ZEIT, 1@8)) $F(6)
IFCEQCIP(ZEIT),»@)) S$SF(4)
TYPE ZEIT,' UHR"
IFCEQCARG(2),@>)G0TO UHREX
ZEIT=FP(ZEIT*100)
ZEIT=ZEIT*100
SFC4) |
IFCGECZEIT,18)) $F(S)
TYPE ZEIT," S"

UHREX: SF(1@)>
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DATAUS
PRINTS OUT DATE AND HOUR
CALL: DATAUS
DEFINE DATAUS<: REMARK 4.2.77 &
LOCAL ZEIT
. ZEIT=STIME/ 100000.
$1¢2)

TYPE!, QC6),". "
1FCGECQ(7), 18))>GOTO DATAI
$IC1) ﬁ
GOTO DATA2
DATAl:t S$I(2)
DATA2: TYPE Q(7),". *
$I¢a)
TYPE Q(8)
IFCGECZEIT, 18))GOTO DATA3
IFCEGCIP(ZEIT),8)) $F(4)3GOTO DATA4

$F(5)
GOTO DATA4

DATA3: $F(6&)

DATA4: TYPE " ZEIT: ",ZEIT,!
$FC12)>

DETKOF

CALCULATES THE EPSILON (E) DETECTOR COEFFICIENTS RELATED TO THE ;
ENERGIES ROl 1(X+18) TO BE EVALUATED. THE VALUES CALCULATED ARE FILED
IN ROII(X+5) AND DISPLAYED ON TELETYPE.

CALL: $U(C3);RUN DEKOF

DEFINE DETKOF<? REMARK 25.8.77 &
LOCAL El,E2,E3,E4,ES5,K,EPS,X.Y
TYPE!JK=13X=503El=~,.49153E2=3.036E3=~1.942;E4=1.04375E5=.3
DOCQC13)Y)<Y=ROI1 1(X+12>/1080
EPS=ElxY 1t 3+E2%Yt2+E3%xY+E4
IFC(EQCEPS, %)) EPS=101-98
ROI 1(X)=E5+1/EPS3 TYPE !, "EPS", 3I(2)+K," = "
SFCIDYITYPE ROII(X)3X=X+173K=K+1>; TYPE!>
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DATKOR

ADVANCES THE DATE IF $TIME>240000@, INCREMENTS QC41)= SEQUENCE OF
‘CAL1BRATION MEASUREMENTS, Q(87)= SEQUENCE FOR SPECTRUM FILING ON
LONG-TERM FILE. REDUCES BY 24080000 THE VARIABLES Q(47)= SEQUENCE

OF MEASUREMENT AND Q¢(88B)= STARTING DATE FOR THE NEXT DECAY MEASURE-
MENT. QC1@0@8)><@ PREVENTS ADVANCING OF THE DATE.

CALL: DATKOR

Q¢ 6)=DAY, QCT7)=MONTH, Q(8)=YEAR

DEFINE DATKOR<3; REMARK 5.18.77 - &
LOGCAL DATX.,UHR, ULRH, UHRHN, UHRM, UHRS,X29, DK
DAT@: DATX=8; DK=@
IF(GT(2400000, STIME)Y+EQC(Q(C128),-1))GOTO DAT4
DATX=13QC41)=QC41)+13QC87)=0(87)+1
QA(6I=QC6r+1 '
DAT@®1: UHR=$TIME+10+DK
UHRS=IP(UHR/ 180808)*1000
UHRS=UHR-UHRS
UHRH=IP(UHR/ 1000302)
UHRM=UHRH* 1 003200
UHRM=UHR-UHRM-UHRS
UHRM=UHRM/ 1408
IF(LT(UHRS, 60@)>)>G0TO DATI
UHRS=UHRS- 680
UHRM=UHRM+ |
DAT1: IFCLTC(UHRM, 68))GOTQO DAT2
UHRM=UHRM-60
UHRH=UHRH+1
DAT2: UHRHN=UHRH~-24
: IF(GE(STIME,UHR-3)) DK=DK+1@83G0TO DAT®@I
SWTIMECUHRH, UHRM, UHRS)
$STIMEC(UHRHN, UHRM, UHRS)
QC4AT)=QC4T)-24000003 Q(88)=Q(88)-2400000
IF(LTCQ(88),8)) Q(88)=0
DATS: X29=29
IFC(EQ(FP(Q(8)/4),8))X29=X29+1
IF(LTC(Q(6),X29))G0TO DAT3
IF(EQCQ(6),X29))G0TO FEB
IFCEQCQ(6>,31))G0TO M30
IF(EQCQR(6),32))GO0TO NEU

GOTO DAT3

FEB: IF(NECQC¢7)»2))G0TO DAT3
GOTO NEU

M30s IF(EQCQCT7),4))G0TO NEU

IFC(EQCQCT7)»6))GOTO NEU
IF(EQCQC7),9))>G0TO NEU
IFCEQCQ(7),11))G0OTO NEU
: " GOTO DAT3

NEU: Q(6)=1
IF(EQCQ(7)»12))GOTO NEUJ
QCTHI=RC(TH)+1 ' -
GOTO DAT3

NEUJ QC7r=1

‘ Q(8)I=QC8)+1
DAT 3¢ IFCEQ(DATX,» 1))GOTO DAT®
DAT4:s X29=29>
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INIT

INITIATES THE INDIVIDUAL PROGRAMS BY MEANS OF DECLARE S0 THAT THE
PROGRAMS CAN BE CALLED EXCLUSIVELY BY THEIR NAMES WITHOUT INDICATION
OF THE UNIT NUMBER.

CALL: S$SU(C3);RUN INIT

DEFINE INI<; REMARK 2.8.77 &

$UC3) 3 DECLARE DATAUS; DATKOR, UHRAUS,MCLES, FAHR, TIME, SEC, COUNT, TAPE
DECLARE ALORG, FENAUS, RLCPS, FORM, AUSWER, MESPRO, PEAVER,NORMES, ALBEA
DECLARE EIKOF,EICHEN,EIPRO,ABKLI, ABAUS, AUSWAB,MEPAUS, SONDER, ABSCH
DECLARE STEUER, ABNACH,NOMORG.LANORG,EIORG,MCACOL,PLOT,SPORG, RESTAR
DECLARE ONGAM; DELETE INIT>

REMESS
LOADS DATA FILES FROM CASSETTE INT THE ARRAYS ROIl, ROI2 AND Q.

CALL: $U(3):RUN REMESS

DEFINE REMESS<} REMARK 29.9.77 &
IFCEQC(DEF(ROI1),2)) DIMENS ROI1(328)
1F(EQ(DEF(ROI2),@)) DIMENS ROI2(302)
IF(EQ(DEF(Q),@)) DIMENS QC108)
$UC3)S0PEN SAFILI,SAFIL2,DATFIL
COPY SAFILI1C1):sROI13COPY SAFIL2(1):R0123COPY DATFIL(1)>:Q
DELETE REMESS; ERASE SAFIL1,SAFIL2,DATFIL>

STORE

STORES THE ARRAYS ROIl, ROI2 AND Q@ ON CASSETTE FILES.

CALL: $UC3);RUN STORE

DEFINE STORE<; REMARK 2.5.77 &
SUC3)
IFCEQCDEF(ROI 1), 1)) OPEN SAFILI1;COPY ROl 1:SAFILIC1)>3GOTO LSI
TYPE!,"R0OIl NICHT IM SPEICHER, NICHT AUF KASSETTE GELEGT!"

LS1s IF(EQ(DEF(RO12),1)) OPEN SAFIL23COPY ROI2:SAFIL2(1);GOTO LS2
TYPE!, "ROI2 NICHT IM SPEICHER, NICHT AUF KASSETTE GELEGT!"
LS2: IF(EQ(DEF(@), 1)) OPEN DATFILJCOPY Q:DATFIL(1);GOTO LS3
TYPE!, "FELD Q@ NICHT IM SPEICHER, NICHT AUF KASSETTE GELEGT!"
LS3: IFCEQC(DEF(ROI 1), 1)) ERASE SAFIL1

IFCEQ(DEF(R0O12),1)) ERASE SAFIL2
I1FCEQ(DEF(Q), 1)) ERASE DATFIL
TYPE!3 DELETE STORE>



A45

AUSGAB

DIALOG PROGRAM FOR COMPLETE OR PARTIAL OUTPUT WITH ANY STEP WIDTH
OF THE ARRAY ROIl, ROI2, EIF, SPEC, Q@ OR OF A ARRAY XX OF ANY LENGTH.

CALL: $U(3); RUN AUSGAB

DEFINE AUSGAB<; REMARK 26.9.77 & .
- LOCAL A,B,C,LD,K,L,X,Y,3MAX,NR,NAME

ANF: TYPE!, "WELCHES FELD SOLL AUSGEGEBEN WERDEN ? "
READS(1) NAME; BMAX=3033
IFCEQ(NAME, "XX"))>G0TO FEL
IFCEQCNAME, "SPEC'))GOTO. SPE
IFCEQ(NAME, "ROI 1'")) RENAME ROI1:FELD; GOTO AUS
IFCER(NAME, "RQI2"))GOTO ROI
IFCEQ(NAME, "Q')) RENAME Q:FELDJSBMAX=1033 GOTO AUS
IFCEQ(NAME, "ELIF'")) BMAX=20923GO0TO ELCH
IFCEQ(NAME, ""'$'")) S$F(1@8)3G0TQ FERT

TYPE!,"FALSCHER FELDNAME !1!", 13 GOTO ANF

SPE: IF(EQ(DEF(SPECY, 1)) RENAME SPEC:FELD:BvMAX=185435G3T0 AUS
TYPE!, "FELD SPEC NICAT IN MASCAINE", !2GOTO ANF

FEL: IFCEQ(DEF(XX)>,8>)>GOTO FELI '

TYPE!,"FELDLAENGE ? "3READ(1) BMAX; RENAME XX:FELD3 GOTO AUS
TYPE!,"FELD XX NICHAT DEFINIERT";GOTO ANF
IF(EQC(DEF(EIF)>,3)) DIMENS EIF(203)
EIORG(2);RENAME EIF:FELD3 GOTO AUS
ROI: TYPE!, "WELCHAER DATENFILE SQLL AUSGEGBEN WERDEN, NR=-1 ",
TYPE"BEDEUTET KEINEN DATENFILE LADEN.", !,'"NR 7 "
READ( 1) NR
IFCLEC(NR,P)*EQ(DEF(R01I2),3)>G0TO ROI
I1FC(LE(NR,@)) RENAME ROI2:FELD3S GOTO AUS
IFCEQ(DEF(ROI2>,0)) DIMENS R0OI2(309)
NOMORG(NR, 3) s RENAME ROI2:FELD3GOTO AUS
RO1: TYPE!, "KEIN DATENFELD IN MASCHINE.'"3GOTO ROI
AlS: TYPE'"START BEl FELD NR. ? “3;READ(1l) A
TYPE"ENDE BEIl FELD NR. ? "J;READ(l) B
IF(GE(B, BMAX))> B=BMaAX
TYPE"SCHRITTWEITE ? "3READ(C!) C
TYPE!, !, 1,"FELD "3 TYPES NAME
IF(EQ(NAYME, "SPEC")+EQ(NAME, "XX")+EQ(NAME, "Q")) G0TO AUl
TYPE'" SPEKTRUM NR. ", S$IC4)+FELDCA)
AJl: TYPE!
: I=Q}D=A3$I(5);TYPE!;!3DO(5)<TYPE D.," "3 D=D+C>3 8F(13)
TYPE!
AU3:s IF(GTC(A,BY) $F(1@>3GO0TO RES
IFCEQ(NAME, "ROI1 1")+EQ(NAME, ""R0O12'"))G0TO AUOI
GOTO AUQ
Alalt: K=59;L=61
AUD2: IFCEQCAL,X)+EQCA,L)) TYPES'" ",FELD(A)," "; GOTO AU9
K=K+ 173 1F(GT(K, 30@))G0TO AUD
L=L+173:G0TQO AUB2

FEL I
EI CH
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AUB: IF(GTCABS(FELDCA)),» 10t 7-1))GOTO AU4

IFC(LTCABS(FELDCA) ), 181 -T7)*NECFELD(A), @) )GOTO AU6
- TYPE FELD(A)," ";GOTO AU9 |
. AUA4: X=FELD(A)3Y=0
AUS: IFCGTCABS(X), 18)) X=X/1@83Y=Y+13GOTO AUS
* GOTO AUS
A6 X=FELD(A)3Y=0
AIT: IFCLTCABS(X), 1)) X=X%105Y=Y-135G0TO AU7
A8 ¢ $SF(6)3TYPE X, E";SIC4)STYPE Y," '";$F(18)
A9 A=A+C5I=1+131F(LT(I,5))GOTO AU3
GOTO AU2

RES: TYPE!31FCEQ(NAME, "ROI11")) RENAME FELD:ROI!
. IF(EQ(NAME, ""SPEC')) RENAME FELD:SPEC
IF(EQ(NAME, "ROI2")) RENAME FELD:ROIZ2
IF(EQ(NAME, "Q')) RENAME FELD:Q
IFCEQ(NAME, "EIF'")) RENAME FELD:EIF
IFC(EQ(NAME, "XX")) RENAME FELD:XX
GOTO ANF
FERT: DELETE AUSGAB>
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ENKA

PROGRAM FOR CONVERTING THE CHANNEL POSITION INTO THE ENERGY AND
VICE VERSA. THE PROGRAM CALCULATES WITH THE HELP OF THE CALIBRATION
FACTORS Q(C10)=A, QCll)=B, QC12)=C

CALL: $U(3):RUN ENKA

DEFINE ENKA<; REMARK 22.8.77 &
LOCAL X,Y,Z,N,WAS

DEFINE KANAL< o
Z=QC11)/7C2%QC1@))3Y=QC12)=X;Y=Y/7QC1D)
N=Z*Z-Y$N=SQRT(N)3Y=-2-N '
IFCLTCY,@)+GT(Y,20848)) Y=-Z+N
Y=Y>

DEFINE ENER< .

O Y=QC12) RX%xX+QC11)%X+QC12)>
IFCEQCQC1@),0)+EQCQC11),8))GOTO KEIN
TYPE!,"ZULAESSI GE BEFEHLE AUF DIE FRAGE WAS",!
TYPE!,"K LEINGABE DER KANALLAGE"

TYPE!,"E LEINGABE DER ENERGIE"
TYPE!,"$ ,PROGRAMM BEENDEN"

LOOP: TYPE!, "WAS ? "3READS(C1l) WAS
IFC(EQCWAS, "K")) TYPE"KANALLAGE ? "3READC1) X3GOTO KANL
IF(EQC(WAS, "E")) TYPE"ENERGIE IN KEV ? "“;READ(]) X3GOTO ENE
IF(EQC(WAS, "$"))GOTO EX
TYPE!, "FALSCHER BEFEHL !";GOTO LOOP

KANL ENERS TYPE"ENERGIE = “,Y,' KEV', !5 GOTO LOOP

ENE: KANAL TYPE"KANALLAGE = ",Y, !3GOTO LOOP

KEIN: TYPE!, "KEINE EICHFAKTOREN VORHANDEN", !

: DELETE KANAL.,ENER, ENKA>
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SORT

AUXILIARY PROGRAM FOR GENERATING A NEW CASSETTE FOR UNIT3. THE PROGRAM
OF UNIT3 ARE SORTED BY SORT IN AN OPTIMUM SEQUENCE SO THAT THE

LEAST POSSIBLE LOADING TIME IS REQUIRED WHEN CALLING THE PROGRAM.

THE SEQUENCE CAN BE VARIED IN THE STARTING DIALOG.

CALL: 8U(CI1)>;7RUN SORT

DEFINE SORT<;  REMARK 29.9.77 &

DEFINE LOOK<
IF(EQ(DEF(X), 1)) ERASE X
1FCEQ(NAM; "ALAR1") +EQ(NAM, "ALAR2")) K=3003CP13 GOTO LO !
IFCEQ(NAM, "ALAR3") +EQ(NAM, "ALAR4")) K=38@; CP1;GOTO LOI
IFCEQ(NAM, "ALARS")) K=3080;CP1; GOTO LO1
IFCEQ(NAM, "SAFIL1") +EQ(NAM, "SAFIL2")) K=3805CP25GOTO LO!
1FCEQ(NAM, "DATFIL")) K=1085CP2;GOTO LO1
IFCEQ(NAM, "EICHO')) K=20@;CP2;5GOTO LO|I
IFCEQ(NAM, "SP1") +EQ(NAM, "SP2')) K=1098, CP3; GOTO LO1
IFCEQ(NAM, "SP3") +EQ(NAM, "SP4")) K=1098;CP3;GOTO LO!I
IFCEQ(NAM, "SP5") +EQ(NAM, "'SP6")) K=10898; CP3;GOTO LO!
IFCEQ(NAM, "SP7")) K=1090;5CP3;GOTO LO1
UML

LO1: NAM=0>

DEFINE CP1<
DIMENS X(K)>3$U(3)3; CREATE @NAM(K)3 APPEND X:@NAM>

DEFINE CP2<
DIMENS X(K)38UC3); CREATE ONAM(K) 3 APPEND X:@NAM: ERASE @NAM
$UC2)30PEN ©@NAM; COPY eNAM(1):X?ERASE eNAM: $U(3)30PEN @NAM
COPY X:teNAaM(l1)>

DEFINE CP3<
DIMENS X(K):SU(S):CREATE BNAM(K) i DOC(2)<APPEND X:@NAM>>

DEFINE UML<
$UC2)3L0OAD eNAMS $U(3); SAVE @NAM: DELETE eNAM>

TYPE!,'"NEUE KASSETTE IN UNIT #3, ALTE KASSETTE IN UNIT #2, "
TYPE"DANN RETURNTASTE", !JKBWAIT
TYPE"STARTDIALOG ABWARTEN",!
DIMENS AC100); $UC1>3;0PEN NAMFILSI COPY NAMFIL(1):A31=0

Le2: I=1+13TYPE!L,SI(2)+1," “3$F(1@);TYPES ACD)

' IFCNECACLI),»"$'"))GOTO L2

J=13TYPE!, "REIHENFOLGE RICHTIG ? ") READS(1)FRAG
IFCEQC(FRAG,"JA"))GOTO START

L4 TYPE!, "AENDERN=A; EINFUEGEN=E; STREICHEN=S",1,"WAS ? "
READS( 1) FRAG
TYPE"NR. ? "} READCI1)I '
IFCEQCFRAG, "S"™)) DOC(J-I)<ACI)=ACl+1)31=1+1>3J=J-15G0TO0 LS
TYPE"NAME ? 3 READSC1)NAM
IFCEQ(FRAG, "A'™)) A(I)=NAM3 GOTO LS
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K=J3:DO(J=I+1)<A(K+ 1)=A(K)SK=K~1>3 AC(1)=NAM; J=J+
L5 TYPE!, "ALLES 0.X. ? "JREADS(!1)FRAG
1F(NE(FRAG, "JA')) GOTO L4
TYPE!, "NOCHMAL LISTEN ? ";READS(!)FRAG
IF(EQC(FRAG, "JA')) 1=0;G0TO L2
START: 1=@3TYPE!,"LAUFZEIT CA 2,5 STUNDEN",!
COPY A:NAMFILCI)
Sls I=1+1;NAM=ACI)
IF(NE(NAM, "8$")) LOOK3GOTO Sl
TYPE!,"FILE COPY TEST", !3DIMENS ROl 1¢3@2@)3$U(3);LOAD ALORG
1=13D0OC(S5)<ALORG(I1,1)51=1+1>3DELETE ALORGS ERASE ROI |
DIMENS SPEK(189@)31=1538UC3)5LOAD 5PORG
DOC7)<SPORG(I, 1, 1)ITYPE!, 1, '3SPORG(I,2,1)3TYPE ls1=1+1>
TYPE!SEXIT>

FILTES

PERFORMS A FILE COPY TEST FOR A NEWLY STARTED CASSETTE OF UNITZ2.

CALL: SUC1)3RUN FILTES

DEFINE FILTES<; REMARK 18.12.77 &

TYPE!, "FILE-COPY-TEST FUER KASSETTE ONDAT1, LAUFZEIT CA. 35 MIN',!
DIMENS SPEK(109@)3 $U(3);LOAD SPORG;1=8;TYPE!

$UC2)30PEN SP8,S5P9,SP12,5P11,8P12

DO(S5)<SPORG(I, 1, 1)STYPE I, "3SPORGCI,2,1)5TYPE I, !531=1+1>

TYPE"FILE SP8 BIS SPI2 0¢Ke'"s 1s!

ERASE SPEK;DELETE SPORGJDIMENS ROI2(302);3U(3)3L0OAD NOMORGsI=1
$UC2)30PEN NORM!1,NORM2,NORM3,NORM4,NORM5, NORM6, NORM7,NORMS, NORM9,NORM 10O
DOC10)<NOMORGCI,3)3TYPE 1, !51=1+1>

TYPE"FILE NORMI] 315 NORMIO O0eKo's!,!

DELETE NOMORG) 3U(3)>3L0AD LANORG;I=1 ‘
$UC2);0PEN LANG1,LANGZ2,LANG3,LANG4, LANG5,LANG6,LANG7,LANGS, LANGY?,LANGI@
OPEN LANGI1,LANGI2,LANGI3,LANGI4,LANGIS,LANG]6,LANGI7,LANGIB,LANGILO
OPEN LANG2#,LANG2!1,LANG22,LANG23,LANG24,LANG25

DO(25)<LANORG(I,3)STYPE I, !51=1+1>

TYPE"FILE LANG! BIS LANG2S 0.Ke", 1JEXIT>
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R

Ongam vers.
01.77/16 k

ONGA |
1
ONGA 2
‘ no
erase
R
1
STEUER (0)

- ]

ONGAM



START

Band Nr 0(99)
richtig ?

read
answer
from

keyboard

Anderung

von
Steuerdaten

read
answer
from
keyboard

Band Nr ?

keyboard

B

answer

2

yes

ONGAM

Check #1
durchfihren

\{N

wait on
keyboard
interrupt

|

Restart
tgurt
$TIME

reset
external
interrupt

declare
array
ROI2

SAFIL2
erase

R

FAHR (0)

MCACOL
(400,1)

RLCPS
(a(si), 1

BOr

Q(44)=1

FAHR(0)

1

MCACOL
@m, 1)

RLCPS
{ac61)1)

L__.le.__

Ql4d)=2

STEUER (1)

RESTAR



‘ START ’

B3

~date
incremen

no DATKOR
?.‘40UNT
0,10) |
1 yes
fix standarts ‘ M
for RL and
PCPS ABAUS
|
EICHEN j ABSCH
X ‘
] A

BKLI H

reactor
shut off

t/m;z for 4

Belayeq
evaluation

SONDER
X
SONDER - NORMES
|
ol EICHEN
ﬂ\v—" ALBEA
ABNACH
|
L ” MEPAUS
erase
S0 50 defined
no

~STEUER -

STEUER (A)



Bé

[ ]

define
WACH

TAPE(§)

a(78) = 3
ROI2 =ROI1
1
MCACOL & [

(a¢1), 1) AUSWER
| |
RLCPS RLCPS
(a(61),1) (a(61),0)

I

calculate
end of
acquisition '
time

RLCPS WACH

(a(61),0)

|

PEAVER

(a(61).0)

RLCPS

" WACH

RLCPS
(Q(61),2)

 E—

(a(s)=a(4)1
1

start moment yes

for next '

spektrum

WACH

yes

WACH

Q(65)=a(65)+1
ROII(16)= Q(78)

Prog. Normes
abgebrochen

| .

NOMORG
(Q(65)1)

RLCPS
(@ (61),0)

LANORG
(0(55),1)

TAPE (1)

erase
WACH

NORMES



START

B5

declare no
WACH Mc X
|
fix start 0620 2
time fo. =
next spec a(63)«
pectrum § TIME

CA

RLCPS
(Q(61),2)
I
FAHR (0) TAPE (0)

' yes
MCACOL 1
@m, 1)

l
WACH
RLCPS
(a6,
1

Q(62)=3
ROI1(16)=Q (62)

set new ROI2ROI']
standarts
& 4
AUSWER
|
1
RLCPS
(ai),o)
yes
Q(62)=1
compute
end of
acguls
WACH
|
RLCPS
PEAVER

L

RLCPS
(Q(61),9)

WACH

LANORG
(a(ss),1)

NOMORG
(a(e5), 1)

|

W MESSPRO

RLCPS
(Q(61),0)

1

yes

Prog. Sonder
abgebrochen

TAPE (1)

WACH

PLOT

delete
WACH

END

SONDER
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declare

array
EIF(200)

]

EIORG (2)

FAHR (3)

MCACOL
@(54),1)

t TAPE (0}

-

RLCPS
@en.n

0(42)=0(9)

compute
end of
acquisition
time

—T

RLCPS
(a(61),0)

RLCPS
(a¢61),2)

FAHR (0)

1

MCACOL
(10.0)

WACH A

FENAUS

1

EIKOF

EIORG.(1)

RLCPS
(Q(61),0)

Q(58) = Q(5)

WACH

PLOT

Prog. Eichen
abgebroche

Q(88)=a(72)
K =59

erase
array
ElF

erase
array
EIF

]

display
on

TAPE (1)

WACH
delete

I

END

EICHEN
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D

RO/ 2 w cass. RLCPS

erase RO/ 2 (Qe61),0)
define SPEK

Abkling. -
messungen
\/]/N Abklingmess.
UHRAUS
(a(s), 1)
lacquisition
time
=10000s
angefongene
MCACOL - Messung auf
(Q(76), 1) Tape
UHRAUS
$TIME
Stop Abkling. -
MCLES {4
]
change change FAHR (0)
| MCA -half MCA - half
acquisition for read
]
calculate
and of
acquisition
time
|
MCACOL
RLCPS (ai, 1)
acsl), o)
]
yes calculate
e
Date RLCPS take off
right (@ (61,1) MCLES time for
next spektr,
RS | '
ndachste
DATKOR Hessung
RL and CPS A um ... Uhr
=> SPEK
., = f':
FAHR (o)]l SPEK
erase
change
1 L] mca - hatf MCLES
define for reading
Lo ROI 2 and
{oad from
set 2. half cassette
of MCA
| for
acquisition END

ABKLI



START

$TIME

yes
2 2400 000

DATKOR

DATAUS

|Programm
warlel bis
RL2Q (61)
wird

RLCPS
(a(é1),0)

$TINE
2 2400000

yes

DATKOR

$TIME
Stop - ABSCH.

B8

Reaklor
wieder in
Betrieb

DATAUS

FAHR (0)

no

MCACOL
(ae, 1)

RLCPS
(ai.1)

Q(37) =0
a(7s) =1
Q48) =0
alss) =2

ABSCH



no

START

Zeit=
Q(88)+0,5h
. fix moment
toreturnto
ABKL|

Q{100)=-1
disable
date incr.

B9

$TIME
Stop - Abqus
WACH
‘ STOP ’
ROI2 =ROI]
AUSWAB

a(80) =
reading time

of VKA

RLCPS
(a(61).0)

couter

RLCPS
(aten,o)

yes

Qlhd)+1 T

WACH

MESPRO

NOMORG
(a(65),1)

RLCPS
{a(én,0)

yes

afsd)+!

WACH

PLOT

)

Qléd)e 1

WACH

PEAVER

yes

Q(44)#1

Auswertung
abgebrochen

Q(100)=0
0(69)=1

TAPE(2)

_¥

\

delete
Wach

ABAUS




yes .

| B10

START

Messpause

—1

DAT AUS

T

ndchste
Messung

o

UHR AUS

TIME
2 400000

L]

RLCPS
(Q(61),2)

|

Messergebnisse
RlLund Peps. |
qusgegeben

Messpause
beendet

DATKOR

AUS =
moment to
type

protocol

RLCPS
(ae1),o)
. ?_’wﬂ
RLCPS
(a(61),0)

Messpause
vorzeitiq
beendet

a(s8)=Q(72
il

Q(48)-0

Q(43)=3
: FAHR (0)
FAHR (0)
|
MCACOL
(400,1)
MCACOL
Q) 1)
RLCPS
(acé1),1)
END

no

MEPAUS




Alarmfile -
Bearbejtung
Léuft

- $TIME
Stop - ALBEA

ALORG
(a(s8),2)

ALORG
{@cs8)-13)

NOMORG
{ROI1(40),3)

RLCPS
(e1), 0)

Alarmfile
Bearbeitung
aqbgebrochen

TAPE (2)

I

Vi

MESPRO

WACH

Q(74)=5
AUS =0

Q(73)= RO! 1(40)

DIMENS
EIF(200)

EIORG (2)

EIPRO

el

Q(58)=0
Erase EIF

SAFIL 1
to
ROI 1

Delete
wach

ALBEA
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Q(80)=time
to read out
the MCA
‘ fix return
8523} _8 time to RLCPS RLCPS
MEPAUS (o(é1), 0) (a(61),0)
yes
!
Auswertung
Abklingmess.
nachholen WACH
]
ALAR =1
TEXT = "A" MESPRO
WACH
|
RO
auf RLCPS
SAFILT ROI2=ROI! (G (61),0)
TAPE (2)
AUSWAB

A%
Q(75)>Q(48)

Q(80) =time

to read out
the MCA

Q(69) =0

RLCPS
(ace1), 0)

WACH
WACH
ROIZ =ROI1
1
[r PEAVER
AUSWAB
| I
L

ABNACH



‘ START ’

array R0| 2
to cassetie,

file
SAFIL 2

erase
array ROl 2
de’f%e array

SPEC(1024)

arrayQ(1)-(35)
to RO/ (1)(35)
live time -
RO/ 1(1)

B1i13

erase array
SPEC define

array RO/ 2

cassette
file
SAFIL 2 to
RO/ 2

SPEC(995)-
(1024) to
SPEC{1)-(30)

2.quarte
of MCA
to SPEC

readout

time of MCA
to Q(80)

search chan.
nr. with max
counts in
window K

calculate
accurate
channel and
energy

compdte the
drift of
channels

search base

right of
peak

is a cali-

bration

yes Peak K
rechts

search base
left of
peak

calculate
various
values such
as FWHM act.

|

fix computed
values in
ROI'1( X+N)

AUSWER



START

SPORG
(@(75),1,0)

Q(96) =
geom, factor
of colli po

B14

SPORG
(Q(75),z J)

J=994
Loop = 2
LKN= 1054

SPEK (31)

set
X = address
for ROt 1
xulnK+28

no

erase array
SPEK

to RO/ 2

window
r.K set

search chann.
nr.with max.
counts in
window K

T

calculate
accurate
channel and
energy

1

look for
base right
of the peak

{ook for
base left
of the peak

calculate
-»~than.aadr_ no various values|
21010 und == such as:
o0p*, FWHM activity
1
write
Loop =1 computed
KK ot values in
ROl (x+n)
J

no

AUSWAB
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START

B=$TIME

values Qf2)
tilt Q(35)

to EIF(2)
tilt EIF(35)

readout

time of
MCA

FENAUS



START

old calibration
factors to
EIF(43) till
EIF(45)

window
counter
K=0

B16

search
channeladr.
with max.
coutents

in window K

1

calculate
accurate
channel

calculate
new calib. fac.
a,b and c

|

new factors
to EIF (10 )
tILEIF(12)
Q(60)=0

Q(60)=1

J

fix new
channeladr.
for the

observed peq

Q(16)=Q{4)+1

END

EIKOF
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‘ START >

resel and
stort
counter A

calcute end
of counting
corresponding
to 8

counter A
Stop

Counter A
to Q(50)
and a(sy)

calculate
Qr50), @ (1)

in count/s

END

COUNT (A,B)



START

delete atl
values of
RL and PCPS

COUNT
(40,10)

store RL
and PCPS
at asquisiti
finished

calculate
min. and max,
values of RL
and PCPS

|

calculate
averages
of RL and
PCPS

RL<A

calculate
PAU = %
difference of

standart RL

calculate
PAU = %

difference of
standart PCPS

yes

a(37)20

B18

yes

Q(72) < $TIME
0(44)= |

Q(44) =0

Q(72)= $TIME
Q(44)=3

RLCPS (A,B)



- START

a1 =a(39)
ZIEL = A

_no

B19

COUNT
(40, ’0) ’

a(s0)-
@(50)+2/a(30)

Q(50) <
0,2-2(56)

ZQ(50)>Q(56)

a(50)
> 5 Q(56)

a(1)= a(38)

¥

Kollimator
fahr!

Q45)=~1

FAHR (A)



B20

yes

Q48)-1

yes

a(45)=-2
o Kollimator
deftekt
calculate
asquisition
time for
MCA

yes

Q(15)

S0

Kollimator
in Stellung

defined

A(14)2 v.
0(59)-0

e(13)=a(15)/10

S0

L

Sonder
Messung

— "

Eichmessung

—.

Abkling -
messung

Sonder-
messung

Messzeitvor -
gabe As;
Q(43)-1. Halfte

VKA

MCACOL (A,B)




declore
array H(B)
and  W(19)

]
cakulate

deadtirme
of MCA

|
compule
acquisition
time for MCA

H(D-H(19)

put various
vaiues in
array W

erase array
Hand W

B21

start MCA
correspond.

read MCA
quar ter cor-

start MCA

SPORG
(Q(48),2,1)
SPORG
(Q(48),1.1) |
l . erase .
SPEX (9%4) (il fitename in
SPEK (1024)
0
SPEK(1) till .
SPEK (30) END

ALT= ALT+!
LES=31

MCLES



START

define "
array H Qf4)=04)+1
and W
I ]
MCA stop MCA stop
channel 0-18 2. half
to H to tape

calibration

B22

calibration

Spektrum auf
Tape keine

UHRAUS
(@(9)1)

FAHR (0)

W) -Ww(s)
o Mea FAHR (0)
0-18
0-1023
to Tape
MCACOL
@1
MCACOL
(400,1)
RLCPS
(Q (61).1)

Q(65)=Q(65)+1

Q(89)= Q89+

NOMORG
(o
ALORG

(89,1 !

Zusdtzliches
Spekitrum
auf Tape

UHRAUS
(Q(90),1)

. . yes
|

Spektrum

Eichung
Nr..... auf
Tope

ape

T auf
\Tf

erase
array H
and W

I__.ﬂ.

TAPE (A)



START

reset
external
interrupt

charte no
drive-on

set time
for charte -
drive and
wait

MCA Stop

=]

yes

Schreiber
defek! oder

Spectrum
to x-y-
recorder

B23

[

RLCPS
(Q(61).0)

reset
external
interrupt

Schreiber
defekt

MCA Stop

reset
external
interrupt

1-face no
1o mode o

Spectrum-Nr.
auf Schreiber

et 0

fix time
for plot

Ausgabe
abgebrochen

o D

FAHR (0)

start for
decay

MCACOL
@m,n

MCACOL

(400,1) l

{F

RLCPS
(a6,

v

reset
external
interrupt

PLOT



START

B 24

calculate
waiting time
and
daylime

$WTIME
wait till
specified time
is_reached

|

$TIME
sel clock

Qr86)<0

Qes) =0

X29 =29
yes
leap-year B
Q (6) yes
<X29 -
Q(6)=" yes
X29 g
yes @
yes
yes
Q6)= yes

yes

Qar7)=1
Q(8) = Qf6)+1

U=

yes
DATX =1 A

DATKOR
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'Example: Starting.dialog (Operator input underlined)

*ON G AM 2'

ONGAM VERS. 91.77 7/ 16K

UMRECHNUNGSFAKTOR FUER REAKTORLEISTUNG = .« @4@0C@@0 RICHTIG ? JA
NULLEISTUNGSBETRIEB ? NEIN

3¢. 1. 1978 ZEIT: .00 .

DATUM UND UHRZEIT RICHTIG ? NEIN

. DATUM EINGEBEN
TAG 72 | | |
MONAT ? CIN ZIFFERN EINGEBEN) 2
JAHR 71978
UHRZEIT EINGEBEN. STUNDE 79
NACH EINGABE DER MINUTEN, AUF VOLLE MINUTE
MIT RETURN-TASTE STARTEN!
MINUTE 234

IN WELCHER STELLUNG BEFINDET SICH DER KOLLIMATOR ? 1

FOLGEYDE ENERGIEN WERDEN ZUR QUADRATISCHEN EICHUNG VERWENDET
PEAK | . 96.732008 XEV ' .

PEAK 2 897.98000 KEV

PEAK 3 1836.1100 _KEV

AM 241 $9.5370008 KEV
SE 715 96, 7322080 KEV

FOLGENDE PEAKS WERDEN UEBERWACHT.

SE 75 121.15¢¢0 KEV
SE 75 136. 00008 KEV
SE 75 264.56120 KEV
SE 75 279.52700 KEV
SE 75 303.9118¢ KEV
SE 75 . 40@. 64400 KEV
VERN . 511.00000 KEV
CS 137  661.63008 KEV
Y 88 897.98000 KEV
CO 68 1173.2200 KEV
CO 60 1332. 5860 XEV
Y 88 1836. 1180 KEV

SOLLEN AENDERUNGEN BEZUEGLICH DER EICHLINIEN BzZW. DER ZU
UVEBERVACHENDEN PEAKS VORGENOMMENM WERDEN ? JA



C2

ZULAESSIGE BEFEHLE AUF DIE FRAGE VAS

1 LEINGABE

V L VERSCHIEBEN VON FENSTERN

A s»AUSGABE ,

L. LLOESCHEN VON FENSTERN

E LEICHLINIEN SETZEN

U LUEBERTRAG VON ROI! NACH ROIZ
$ ,DIALOG BEENDEN

WAS 7 A ,
VON FENSTER NR.
BIS FENSTER NR.

1

15

WIRD NICHT ZUR SUMMENEILDUNG VERWENDET
PEAK WIRD NICHT ZUR DRIFTKONTROLLE VERWENDET

ABUNDANZ NEGATIV: PEAK
FENSTERBREITE NEGATIV:

Bt bt Bt D@ Dm0 D0 Dok Dl 2t Db @ b Pt b=t 0

I- ---------------------------------------------------------------------
I FENSTER NR. I NUCLID I EMNERGIE I HWZ 1 ABUNDANZ I FENS.BREIT.I
I ______________________ o W A wn wm @ R e T e T A S D S e s A Wy B G D e Mm e A D m Ve 6B e YR WS KO M D S Sp W G A eo 6
1.0000¢006 1 AM 241 1 59.537066 1 432.9Y 1 35.9¢¢0C0 I -1C.002000 I
2.000CECE 1 SE 75 1 96.73¢RCH I 126.4D I . 16€QEORC 1 -10.02200C I
'3.€€0e0C¢. I SE 75 1 121.15066 I 12¢.4D I 6.2€CC00EC 1 -12.00C6C0 I
' 4.000000¢ I SE 75 I 136.00€0C I 120.4D I 55.60CCEC 1 -12.CCEQCC I
5.00€0000 I SE 75 1 £64.561€¢ I 12¢.40 1 59.1¢00C¢ 1 -14.22¢20€ 1
6.00CCOEC 1 SE 75 1 279.5270¢ 1 12€.4D 1 25.0000C0 1 -14.200000 .1
7.000€00¢ I SE 75 1 3£3.91100 I 120.4D 1 1.36C02C8 1 -14.00R02C I
8.20CCCEE 1 SE 75 1 4C0.64408 I 120.4D 1 12.4C0000 1 -14.000200 1
9.0202600 1 VERN. 1 511.060€¢ I XXXXXX ! 1.060002¢ 1 -14.000C00 I
10.800060 1 CS 137 1 661.63002 1 30.5Y 1 85.10000¢ I -14.000000 I
11.0¢000¢ 1 Y 88 1 897.980€8 I 1@87.4C 1. 91.40000¢0 1| 2@.000000 I
12.00¢00¢6 1 CO 68 1 1173.220¢ 1 5.27Y 1 99.¢00¢¢¢ I -16.002000 I
13.0€0€00 1 CO 66 1 1332.528¢ I 5.27Y 1 99.1@00¢¢ 1 -16.¢00¢02 I
14.0C00€0 1 Y 88 1 1836.11¢0 I 1087.4D 1 99.40C60C 1 -14.080080 1
15.0C00060 1 eeeeee ! £.0CO00RC I €eeece 1 0.000CQ0C 1  eeeeee I
e e T T Lt 1
WAS 7 V.
VON FENSTER NRe 14
NACH FENSTER NR 15
WAS ? 1
FENSTER NR. 14
NUCLIDNAME X_ 4@ .
SOLL ENERGIE EINGEGEN WERDEN ? JA
INERGIE IN KEV 14¢€g.
HALBWERTSZEIT 1.2€Y9
AEUNDANZ 11 T
FENSTERBREITE KAVAELE ? 14
SOLL DIESER PEAK ZUR DRIFTUEBERWACHUNG VERWENDET WERDEN ? NEIN

SOLL DIESER PEAX ZUR SUMMENBILDUNG VERWENTDET WERDEN ? NEIN



WAS
VoN

?7 A

FENSTER NR.
BIS FENSTER NR.

1
Is

ABUNDANZ NEGATIV: PEAK
FENSTERBREITE NEGATIV:

C3

WIRD NICET ZUR SUMMENBILDUNG VERWENDET
PEAK WIRD NICHT ZUR DRIFTKONTROLLE VERWENDET

bt =t Pt >t b fE =t =g Pt D Bt = Dt B el

I FENSTER NR. I NUCLID I ENERGIE I HWZ I ABUNDANZ I FENS«EREIT.
T on o on e e o e
I l.0e@0€00€¢ I AM 241 1 59.53760C¢ I 432.9Y I 35.900¢0¢ I ~-1C.CCCC00
I 2.Q¢0e0C€ I SE 75 1 96.730ECC 1 12@.4D I «16CLECEE I -1C.2CCROL
I 3.00ge€ege@ 1 SE 75 1 121.150CC I 12¢.4D 1 6.200CCC0 I =-12.00C0L0
I 4.¢cgeeee 1 SE 75 1 136.¢e00@ I 120.4D 1 S5.60C¢0C I -12.C0000L¢C
1 5.0¢000€€€ 1 SE 75 1 264.561€€ I 12¢.4D I 59.100CCC I -14.02£000
1 6.0eee0r 1 SE 75 1 279.527¢6€ 1 1220.4D 1 25.€CLC€0 1 -l4.000@08€
1 7.€ceepgc 1 SE 75 1 363.911€0 1 12@8.4D 1 1.J€CC0CO I -14.QC0C00
1 8.000¢€0C 1 SE 75 1 400.64402 1 12¢.4D I 12.400008 1 -14.000080C
I 9.0000€280 I VERN. I Sl1.00€€0 I XXXXXX I 1.0200020C 1 ~14.00CC00
I 1g.p00epe@ 1 CS 137 1 €€1.6300¢€ I 3€.5Y I 85.10000C I -14.002C0CC
I 1l.gegeeg 1 Y 88 1 897.98€C¢L 1 187.4D 1 9S1.400CEC 1 - 2€.2060Q0C
I la.ggegee I CC € I- 11723.222C 1 T.27¥ I 99.€gegee 1 -1A.nopooen
1 13.¢¢006€8 1 CO 68 1 1332.5€@0¢ I S.27Y 1 09%.10¢Q€¢ 1 -16.006€0C
I 14.2020062 1 K 4¢ I 14€0.0002 1 1.2¢6Y9 1 ~11.600060 1 -14.00000€
1 15.pp0¢0@0 1 Y 88 1 1836.110€0 1 1G7.4D 1 99.408CC0 1 -14.0000020
[ o mce o e n n e e o e e e o e i e e o o e e e
WAS 7 §

EPS 1 = 1.3652611

EPS 2 = 1.4314618

EPS 3 = 1.4735532

EPS 4 = 1.4983144

EPS 5 = 1.6636638

EPS 6 = 1.6748€178

EPS 7 = 1.6886589

EPS 8 = 1.6862577

EPS 9 = 1.58449@0

EPSIE = 1.3576609

EPS11l = 1.@183598

EPSI2 = «76581155

EPS13 = .67261714

EPS14 = 61742981

EPS1IS = .514089527
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SOLLEN DIE PROGEAMMSTEUERDATEN GELISTET WERDEN 7 JA
FROGRAMM STARTET MIT FOLGEVDEN WERTEN!

NR. 1&. EICHFAKTOR A=-.0C8ECR40

NEe 1l. EICHFAKTOR B= .99949¢98

NRs 12. EICHFAKTOR C=-.5£9414¢€2

MR. 82. BEI EINER DRIFT DES SPEKTRUMS UM MEHR ALS 2 KANAELE
WIRD EINE EICHMESSUNG DURCHGEFUEHRT

NRe. 46é. SPAETESTENS ALLE | TAGE VWIRD EINE EICHMESSUN G DURCHGEFUEHRT

NR. 79. SPAETESTENS ALLE 7 TAGE VIRD EIN SPEKTRUM
AUF LANGZEITFILE CGELEGT
NRe S54. EICHZEIT= 10(C@.2¢26 S
NR. 38. MESSZEITI= 1@C€C.CQCQ@ S
NR. 39. MESSZEIT2= 1€€0.0C08 S
NRe 40. MESSZEIT3= 12€0.0¢6E S
NR. 52. MESSFOLGE= 288¢g.e@¢ S
NRe 49. AUSGABEFOLGE WAEHREND MESSPAUSE= 7208. 880¢ S
NR. 56. GW1 FUER KOLLIMATOR-STEUERUNG= 3¢0.@C0CE COUNTS/S
NR. E57. GW2 FUER KOLLIMATOR-STEUERUNCG= 3€¢C.2RCE COUNTS/S
NRe. 6él. GW FUER AEKLINGMESSUNG= 2.0CCRRECC MV

CECMETRIEFAKTOREN FUER DIE KOLLIMATOR—STELLWWGEJ

NRe 66. STELLUNG 1 l. CUCERGD
NRe 67+ STELLUNG 2 l. Geeeeee
NRe. 68. STELLUNG 3 1. CAEBOEE

NRe 97+ VOLUMEN= l.£C2C00CE CCM
BEl FOLGENDEN ABWEICHUNCGEN WIRD SONDEEMESSUNG GESTAETET.

NR. 83. REAKTORLEISTUNG: 20. 000000 %
NR. 84. PRAEZIPITATOR~-ZAEHLRATE: SCe CELEUE %

NR. 99. BAND NR. = 648G@]
SIND DIE GELISTETEY DATEY RICHTIG ? NEIN

WELCHE DATEN SCLLEN GEAENDERT WERLDEM 7
AUF DIE FEAGE NR., CBIGE YR. EINTIPPEM, DANN RETURN.
AUF DIE FRAGE WERT, NEUIN WERT EINCEBEN, DANN RETUEN.

WIRD AUF DIE FRAGE NRe EIVE @ EINGEGEEEN, DANN WIRD DIE EINGABE
NR.? 99

WERT ? 648G0!
NR.? @

EEENDET.
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DIE SPEXTRENABLAGE BEGINNT BEl KASSETTENFILE NR.
NORMAL 2C. 202000

'LANGZEIT 8.00C022C

ALARM  1.C0C2220

RICHTIG? NEIN

NCRMAL NR.? 3@

LANGZEIT NEe? 1

ALARM NR.? 1

DAS NAECHSTE SFEKTRUM ERHAELT DIE NR. 94

DIE NAECHSTE EICHMESSUNG ERHAELT DIE NR. 9

RICHTIG ? NEIN

MIT WELCHER SPEKTRUMS NR. SOLL BEGONNEN WERDEN ? 94
VELCHE NR. SOLL DIE NAECHSTE EICHMESSUNG ERHALTEN 7 8

SCLLEN DIE STEUERDATEN AUF KASSETTE GELEGT WERDEN ? JA

ONGAM STARTET

Example : Restart

*RESTART 2

EAND NR. 648G@1 RICHTIG ? JA
SOLLEN PROGRAMMSTEUERDATEN GEAE?JDERT WERDEN ? NEIN

ACHTUN G !

VOR START CHECK #1 DURCHFUEHREN. DANN RETURNTASTE

RESTART LAEUFT 10¢1G17. @





