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by

E. L. Adams, S. Bourret, and M. M. Meier

ABSTRACT

A system for acquisition of delayed neutron data, based
on an LSI-11 with 28 K words of memory, is described. Hard-
ware features are a six-channel scaler and level sensor to
determine the state of the experiment; and normal periph-
erals include dual floppy-disk drive, 1line printer, and CRT
terminal. The software for experiment control and for the
analysis of data is presented. The brotocol for assays that
optimally utilize the system is suggested.

INTRODUCTION

This guide is to acquaint potential users of the Van de Graaff-based Small
Sample Assay Station (SSAS) with the associated support hardware and software.
The peneral operation of the SSAS is described in Ref. 1.
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vided into four intervals:

1.

2.
3.

35 to 50 ms
50 to 90 ms

0 to 35 ms beam on target for neutron production, rate 1010.1011 n/s

and SSAS preamp biased off;

ics counting delayed neutrons; and

In brief, the proton
The 100-ms period is di-

beam off, SSAS preamp biased on and gain stabilizing;

beam off, SSAS preamp gain stabilized and scaler electron-



4. 90 to 100 ms beam off, SSAS preamp biased off and scaler electronics
gated off.

The interrogating neutron flux is monitored by a cadmium-covered 3He propor-
tional counter mounted on top of the SSAS, a cylindrical fission chamber (FC)
that surrounds the sample position, a modified long counter (MLC), and the
proton current incident on the neutron producing target. The first three of
these signals are supplied to integral discriminators with biases set be-
tween the low pulse-height tail and the thermal peak (3He counters) or fis-
sion fragment peak (fission chamber}. The target current is supplied to a
commercial current integrator and the output pulses, proportional to total
charge, are scaled in a scaler boar‘d2 along with the discriminated monitors'
pulse trains.

The SSAS is a very efficient detector based on 39 moderated 3He propor-
tional counters. During the time that its preamp is biased on and stable,
logic pulses corresponding to 3He(n,p)T events are supplied to another chan-
nel of the scaler. Samples are assayed by measuring the ratio of SSAS events
in the delayed neutron counting period to the interrogating neutron flux. A
rabbit system is used to transport the samples from the Van de Graaff console
to the irradiation position in the SSAS. An associated clock is sterted when
the sample is transmitted and an "enable acquisition" dc level (EAL) shifts
from 0 to 5 V after a preset interval in which the irradiated sample comes to

equilibrium.
11. HARDWARE

The Van de Graaff LSI-1l-related hardware is comprised of the LSI-11 chas-
sis, the interfaces and scaler board, a CRT terminal, and a LA180 printer.

The LSI-11 chassis houses the computer CPU, memory, scaler board, and in-
terfaces. The chassis can hold a total of 16 dual Q bus cards, has a tilt-up
backpTane, a power-start power-fail and 1line clock board, and two power sup-
plies, a 5V, 23 Aand a 12 V, 7 A supply. Figure 1 is a block diagram of the
chassis and bus interfaces to the peripherals. 1In slots 1 and 2 of the Q bus
is the LSI-11 CPU with 4 K of memory. 1In slot 3 is a 24 K memory board for a
total memory of 28 K words. In slots 4, 5, 6, 7, 8, and 9 are_respectively,
the DSD dual-drive floppy-disk interface, the DLV11l serial line to the console
terminal, the DLV1]) ierial line to the LA180 line printer, the DRV1l parallel
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Van de Graaff LSI-11 block diagram.

interface to the Van de Graaff “"enable acquisition" level, the 6-channel scaler
to the discriminator outputs, and the REV1l bootstrap-memory refresh board.

ITI. SOFTWARE CONTROL

There are two types of software control for this system: automatic
program control and the semi-manual control by the console keyboard.

The automatic program is comprised of the following sequence: initialize,
enter 1D, wait for the start signal, start the scalers and timer, timeout,
store the data on the disk, do the calculations, and print the results.
Appendix A is the control program listing. The executive filowchart is shown
in Fig. 2. The first event after start is initialization of the program,
disk, scalers, and clocks. The computer then prompts for the sample 1ID.
Aftzr the ID has been entered the program goes into a checking routine to see
if the Van de Graaff EAL has shifted or if there are any manual commands from
the console keyboard. (See Fig. 3.) If a keyboard character is pres:nt, it
is decoded into one of the following commands and program control is trans-
ferred to that subroutine. These commands are:

1D enter identification data, overriding old ID

HELP print the console keyboard command menu,



EXECUTIVE ((sTaRT )

INIT DISK, SCALER, TIME JTO = |"——*——'

INPUT (D CHECK_SUBROUTINE

‘CALL CK{ITO) CHECKX INTERAUPTS AND KB] " %8

I GO TOITO
1

CHECK
START SIGNAL
FAOM VDG

AESTART

NO

SET
?

INC SEC
AND PRINT

YES -

ENABLE SCALERS
CLOCK 1TO =1

STOP ALL SCALERS
PRINT DATA

STORE DN DISK
DO CALCULATIONS

CALLCKUITO)

AESTART

RETURN )

Fig. 2. Fig. 3.
Van de Graaff LSI-11 executive program The executive program check routine
flowchart. flowchart.
START override the start signal from the Van de Graaff and start
(perhaps again),
MONITOR return to the RT11 operating system monitor,
PAUSE stop the experiment where it is andfor continue,
READ read the current value of the scalers and output to
display,
INIT restart the program from the beginning, and
TIME enter the counting time for the clock.

New commands are easily added to the program.
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The interrupt status word is next checked to see if an interrupt has oc-
curred from the foreground program. A 60-Hz clock is the only generator of
these interrupts, and there are three possible courses of action when one is
triggered. First, a word initially equal to 60 is decremented. If the result
is zero, a word initially set to the preset time in seconds is decremented and
the original word is reset to 60. This corresponds to the elapsing of one
second and is reflected in a change in the time display. If the preset time
result is zero, the clock and the scalers are disabled and then a report is
made to the background check routine through a bit in the interrupt status
word. This corresponds to the end of a run.

After the keyboard and status word are checked and dealt with, return is
made to the executive program. The executive program then checks the Van de
Graaff EAL and if it is not set, it loops to the top of the executive to call
check and try again. If the start signal is fhere, the scalers clock and in-
terrupts are enabled to count. The check routine is repeatedly called until
either a restart or start is given through the keyboard commands or the clock
timeout occurs, whereby the scalers are stopped and the data are printed on the
printer and stored on the disk. Control is then returned to the beginning of
the executive.

The main building blocks of the control portion of the Van de Graaff
program are the executive routine, the interrupt handler, and 13 major sub-

routines.
Iv. ASSAY PRGTOCOL

For normal operation in the fast neutron interrogation mode, two kinds of
background must be considered. The first, "machine-off" background is the
normal, beam-independent type arising from, for example, cosmic rays. The
second, "machine-on" background, taken with beam on target and assay chamber
empty is the sum of the first plus the delayed neutron response of extraneous
material (e.g. the 5 mg of 233y in the FC) that is present in the SSAS.

The' calculation software requires that these two background measurements
be sequential; that this background pair be the first two and the last two runs
of a sequence of assays; and that backgrounds of each type as well as assays
have the same time duration. By convention, an assay must have a run ID be-
tween 0 and 9999; "machine-off" background between 10 000 and 19 999; and



"machine-on" background between 20 000 and 29 999. At the end of data taking,
the "M" option for exiting to the monitor must be used in order to empty the

data and calculations buffers onto disk.

V. CALCULATIONS SOFTWARE

When the program encounters a pair of sequential runs with IDs in the range
10 000 to 19 999 and 20 000 to 29 999 (in eijther order), which are not the
first two rurs, a series of calculations follows. The program sorts backwards
through memory and finds the last pair of such backgrounds. [rom these two
pairs, average backgrounds are calculated and each response relative to the
3He detector is calculated for assays done in the sequence of runs between the
two background pairs.* Ratios of FC to 3He and MLC to 3He are also cal-
culated. Both provide a measure of system stability although the FC response

*The relative response, corrected for background, is given by

R(A) = SS(A; - SS(B61) _ ¢
He(A)

where
SS(A) is the slab counts for the assay A,
3He(A) is the 3He counts for the assay A,

SS{BGI) is the average of the “machine-off" background counts for the two
such background runs that bracket the assay A, and

E is the average of the two corrected “machine-on" background
responses.

£ . S5(BG2) - SS{BGI)

SHe(8G2)
where
§S(BGZ) is the glab counts for the "machine-on" background run and
He{BG2) is the °He counts for the "machine-on" background run.

For a typical sample with 160 mg of 235y, SS(BG1)/SS(A) = 0.03 and
E/R(A) = 0.04 for a 40 uA, 2.4 MeV beam on a 3.8 mg/cm2 lithium target.



is changed by the sample constitution and in particular is sensitive to hydro-
gen content. After completing these calculations, the responses for run IDs
between 0 to 9999 are compared to other runs with the same ID. Specifically,
the average response (for all runs with the same ID), the standard deviation
of the mean, the relative standard deviation, and chi-squared per degree of
freedom are all calculated. The difference between the average and the most
recent run with a given ID in units of the 1 o statistical uncertainty of the
latter is also given. The program has a capacity of 560 runs. Typical output
for a sequence of runs bracketed by two background pairs is reproduced in
Appendix B.

For assays in which the FC 1is absent, as is the case for moderated mode
interrogation, no "machine-on" background is necessary. The program then only
dumps the scalers of sequential runs on disk and does not perform the calcula-
tions described above. An analysis program, MODANL, can then be used to read
the raw data from disk and perform the calculations and dump of reduced re-
sponses for sequences between "machine-of f" backgrounds.
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APPENDIX A
VANDG3 PROGRAM LISTING

Los Alamos Identification No. LP-1275

FORTRAN IV vo2,1-4 THU 20-MAR-80 01:16317 FAGE 001
(3323833338333 3333¢332333 38388802223 238033833383 0033838332005 7373338¢¢2¢31
Cc PROGRAM FOR THFE VANDEGRAAFF
Cc STEVE HOURRET 22-AUG-79
C MO 4-SEF-79 SCE
(3223333033333 3333383 308330333 3333¢02233223323¢¢30333¢82 02223202222 ¢28¢5¢¢%¢
C START
0001 INTEGER%*2 RFLAGrITOsRTCySTAT»TOL, TOD2, ISTART» ICLOCKN
0002 LOGICALX1 FILNAM'NULLFILTOO,NTOO
0003 INTEGERX4 LATAA(Z7)
0004 DIMENSION ARRAY(S60:10) yFILNAM(1S) »F ILTOO(1S)
0005 COMMON/DISK/DATAA
0006 COMMON/MONIT/1100+1102,1104
0007 COMMON/ARRAY/INDEXAYNEWIDLAST Iy ARRAY
0008 COMMON IN+ITOsRTC+STAT»TOD» TOL2» ISTART» 1L:LOCK
000%9 DATA FILNAMeNULL/ "D’ s*K’ 927 3“A’ s "R 3’C’ s’ L s ’E"v’F7 0’4"
1 ‘D y’A 9T’ »0+0:0/
0010 DATA FILTOOYNTOO/ D’ s ‘K’ 0’3 9’Av’RB’ s ’C/o’ D" s E 9 F’9’ 0"
1 ‘D’9y’A’s"T’9020,0/
0011 I100=1FEEK(*100) ISAVE MONIT CLOCK VECTOR
0012 1102=1FEEK(*102) 1SAVE FSW
0013 I104=IFEEK(*104) !
0014 ICLOCK=800 PINIT TIME TO 10
0015 LASTID=0 'LAST ILn #
0016 INDEXA=1 1ARRAY INBEX
0017 RFLAG="167764 tDRVIL INFUT AlDK
0018 c INTT = 1
Cc ENTER FILESFECS FOR THE TWO DATA FILES
C
0019 CALL ASSIGNCINTT» TT:’)
0020 1000 CONTINUE
0021 FAUSE “MOUNT INITIALIZED DISC ON DN”
0022 TYFE 2
0023 2 FORMAT(3Xs "ENTER DATA FILE NAMF: RAW DATA’/)
0024 READCINTT»1100) (FILNAM(I)»I=4,9)
0025 1100 FORMAT(&AL)
0026 OFEN(UNIT=2)NAMFE=F ILNAMyACCESS="SLRUENT1Al. " » TYFE='NFW’ »
1 ERR=2100+FORM="FORMATTEDI'' » INITITAI.SIZE=150)
0027 TYFE 2000
0028 2000 FORMAT(3Xs /ENTER DATA FILE NAMF! RESIFONSE DATA' /)
0029 READCINTT»1100) (FILTOO(I)rI=4+9)
0030 OFEN(UNIT=3,NAME=FILTOO»ACCESS="SEQUENTIAL s IYHFE="NFW’
1 ERR=2100+FORM="FORMATTED ¢+ INITIAI.SIZE=150)
0031 WRITE(623)
0032 3 FORMAT(ZX s "IN’ 29X0 0/ pPXs 1 s PX0 "2/ s9X0 "X 39X+ 4  9PX»°5"’)
0033 4 ISTART=0 VUSED TO TELL 1F TIMER RUNNING
0034 IN=} 1USED IN PAUSE
0035 1T0=1 {COMPUTEL GOTO
0036 STAT=0 TINTERRUFT STATUS
0037 CALL ESCALC(*0) I1STOF ALL. SCAILERS
0038 RTC=ICLOCK f{SET FOR BOO SIiC’S
0039 CALL BELL 1MAKE A JOYFUL NOJISEC
0040 CALL IDEE tINFUT ID INFOK *

0041 TYFE &



FORTRAN IV Vo2.1-4 THU 20-MAR-80 01:16317 FAGE 002

0042
0043
0044
0045
0047
0048
0049
0050
0052
0053
0054
0055
0056
0057
0058
0059
0040
0061
0062

0063
0064

5 FORMAT(3X» TYFE H FOR HELP FACKAGE’)
10 CALL CK ICHECK ALl 1/0
1 GOTD(11+4+17,10)IT0 1A WAY OUT
11 IF (IFEEK(RFLAG) .ANND'. "1)GOTO 10 1START S1GNAL. FROM DELAY UNIT
CALL CSCAL 'CL??S LOL SCALERS
15 CALL CK JCHECK AlLL I/O
GOTO(16r4517¢15)1IT0 'A WAY OUT
16 IFCCIFEEK(RFLAG) .AND. *1).NFE, *1)GOTO 15 !
17 CALL ESCAL(*0) 'STOF All. SCALERS
CALL CSCAL 'CLEAR Al.L SCALERS
RTC=ICLOCK VINIT CLOCK
IT0=1 VINIY ITO
CALL ESCAL(*77) 'ENABLE ALL SCAILLERS
ISTART=1 !ENABLE SCC TIMER
CALL RTCEN(RTC+STAT»TOL»TOD2yISTART) ISTART TIMER
20 CALL CK ICHECK Al.L T/0

GOTO(20r4+17,20)ITO 'WAIT UNTIL UNTIL SOMETHING
2100 WRITECINTT,»2200)
2200 FORMAT(3X»’EUF ENCOUNTERED' IN DISC INITIALIZE')
GOTD1000
END
(223020203 0328232003828 0280003282023 032383338383332831
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FORTRAN 1V vo2.1-4 THU 20-MAR-80 01:17:23 FAGE 001

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
0014
0016
0018
0020
0022
0024
0026
0028

0030
0031
0033
0034
0035

0037
0038
0039

0040

0041
0043
0044
0045
00446

0047
0048
0049
0050
0051

0052
0053
0054

0055

SUBROUTINE €K ITINTERUFT ANII KR CHECK
INTEGER*2 RFLAG»ITOsRTCrSTAT»TOD, TOU2,1START» ICLOCK
INTEGERX«} DATAA(7)

DIMENSIOIt ARRAY(540510)sCNT(7)

COMMON/DIISK/DATAA
COMMON/ARRAY/INDNEXAs NEWIDs LASTID ARRAY

COMMOMN IN»ITOsRTUsSTAT»TOD,TOD2,ISTART s ICLOCK

DATA IH/°110/9IKR/*122/+15/"123/+1T/°124/»1M/ 115/
DATA I11/°111/+1F/°120/+10/°104/1IN/"116/51Y/°131/

CALL IPOKE("44,"10000.0R.IFEEK("44)) {SET BIT 12 IN JSUW
ICHAR=ITTINR() ICHECKX FOR INFUT FORM KK
IF(ICHAR.LT.0)GOTO 20 IF NO CHAR GUOTO 20 -
IF(ICHAR.EQ.ID)CALL IDEE VINFUT ID I/0
IFC(ICHAR .EG.IH)CAI.L HELF IGET HELFP PACKAGE
IFC(ICHAR.EQ.II)ITO=2 {GOTO STAKRT OF FROGRAM
IFC(ICHAR.EQ.IMIBGO TO 500 GO YO MONIT
IF(ICHAR.EQ.IF)CAI.L FASE {FAUSC/CONTINUE
IF(ICHAR.EQ.IR)CAILL SREAD REAL SCALER
IF(ICHAR.EQ.IS)CAI.L RSTRT IRESTART
IF(ICHAR.EQ.IT)CALL TIMFE 1SCT TIME

c

20 CALL IFPOKE(*44,°167777.AND.IFEEK("44)) {CLEAR J&W 12
IF(STAT.LT.0)B0TO =9 P INTERKUFT FLAG SETT
RETURN

30 STAT=STAT .ANDl. *77777 ftCLEAI Fl&0
IF(STAT .EQ. O)RETURN VRENTR008 NOYHING TO IO

c SEC,TIME»SEC
GOTO(400+410,400)STAT

41 TYFE 42,STAT

42 FORMAT(///793%r UNDEFINEDSTATUS DECOLE »07)
RETURN

ChExXkXxk%xSEC

400 IF(RTC LT. 0) RTC = 800 {CHECK FOR NFGATIVE TIHME

TYFE 401sRTC
401 FORMAT (47 +»3X» " TIME='18)

STAT=STAT.ANTI, *177776.0R, * 100000 ICLEAK SEC BIT,StT FLAG
RETURN
CXrXXTIMEOUT
410 CALL ESCAL(*0) ISTOF al.L SCALERS
TYPE 411
411  FORMAT (3X»’ TIMEOUT )
1T0=2 IRETUKN 10 START
STAT=0 ICLEAK STAY
c
c HERE °LASTID® IS SCT TO THE PREVIOUSLY OUITPUT RUN ID ANM
c *DATAACI)® IS SET TO THE CURRENT ID NUMEER.
c
ANEWID = NEWIID
NORM = IJCUT(DATAAC1),LASTIL)
NORM = JAFIX(ANEWILDATAAC1))
c
c SCALERS ARE READ INTO THE REAL ARRAY *ARKAY®
c

DO 420 I=2,7 'READ AlLL SCALLERS ANl PRINT



THU 20-MAR-80 01:17:23

FORTRAN IV Vo2.1-4
0056 J=1-2
0057 CALL RSCAL (JsDATAACI))

0058
0059
0060
0061
0062
0063
0064
0065
0066
0067
0068
00469
0070

0071

0073
0074
0075
0076
0077
0078

0079
0080

0081

0083
0085

0086

g NoNyp]

ARRAY (INDEXA»I)
420 CONTINUE
ARRAY (INDEXAr1)
[0 412 I=1,7
CNT(I)=AJFLT (DA
412 CONTINUE
WRITE(S60415)CNT
415 FORMAT(7F10.0)
D0 417 I=1+4
WRITE(S6,416)
416 FORMAT (‘47 ,250X

417 CONTINUE
CALL DISK

INDEXA IS IMNCRE

OO0 000

INDEXA=TINDEXA+1
RETURN

430  TYPE 440

440  FORMAT(/»3Xs’FI
CALL ENDA

500 TYPE 502

502  FORMAT(3X/s’ARE

503  ICHAR = ITTINR(
IF (ICHAR .LT.
IF (ICHAR JEW.
RETURN
END

CE%%XG0O BACK TO HONIT

*INDEXA®* INDEXFES THE FOSITION IN

=AJFLT(DATAACI))
= AJFLT(DATAAC(L))

TAA(I))

*AlkRAY "

PAGE 002

FOR THE CURRENT RUN

ICONVERT 2 WORDS TO FLOAT FT

ICONVEKRT TO FF

1TO CAUSE PRINTER TO PRINT BUFF

)
ISTORE RECORD

LOOKING FOR SEQUENTIAL EACKGROUND

MENTED

LE IS FULL")

YOU SURE Y/N?’)
)

0) GO TO S03
1Y) CALL ENDA

RUNS

IF{DATAA(L1) .6T.10000.AND.LASTID.GT.10000)CAI.L CAIC

11
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FORTRAN IV Vvo2.1-4 THU 20-MAR-80 01:10:%9 FAGE 001
0001 SUBROUTINE. SKEAL
0002 ", SGERX2 RFLAGs ITUsRTC»STAT,TOD,YOL2» 1START » TCLOCA
0003 + . GERXx4 DARYAA(Z)
0004 Dl TTON ARKRAY (560:10)
0005 COMMUN/DISK/NATAA
0006 COMMON/ARRAY/TNDEXANFWIDYLAST 1l s ARRAY
00G7 COMMON "IN+ ITOsRTCsSTAT»TULs TUDZ 9 151ART ¢ 1 CHLOCK
0008 CNT=DATAA(1) VCHANGE FORMAT
0009 TYFE 10+CNT
0010 10 FORMAT (/9 3Xs "REALL SCALL’///93Xs "INh="4F10.,0)
0011 [0 420 J=1.46 IREAND ALl SUALERS AND PRINT
0012 K=J-1
0013 CALL RSCAL (KsDAT)
0014 CNT=AJFLT(DAY) TCONVERT 2WORNDS 1) FLUAT FY
001% TYFE 415+sKyCNT
G016 415 FORMAT(IH»F10.0)
0017 420 CONTINUE
0018 RETURN
0019 END
(2233330233333 03333¢0¢23¢228¢33303343%¢
FORTRAN IV vo2.1-4 THU 20-MAK-80 01211211 FALE 001
0001 SUBROUTINE RSTRT
0002 INTEGERX2 RFLAGsITO,RTCySTATsTUD» TOLZ s ISTART P 1CLOCKN
0003 INTEGER%X4 DATAA(?7)
0004 DIMENSION ARRAY(560,10)
0005 COMMON/DISK/DAYAA
0006 COMMON/ARRAY/TNIEXA NEWILLASTINARRAY
0007 COMMON "IN+ ITOrRTCySTAT TODy TUDZ s ISTARY » 1CLOCK
0008 TYFE 10
0009 10 FORMAT (/3Xy 'RESTART 7))
0010 IT0=3 'SET UF 10 GOTO START
0011 RETURN
0012 END

CRRRAR XA KKK K R R KA KKK KRR KKK KKK KRR KKK



FORTRAN IV vo2.1-4 THU 20-MAR-80 01311336 PAGE 001
0601 SUEROUTINE FASE
0002 INTEGER¥2 RFLAGs1TO+RTC»STAT» TUL» TULZ» 181 ART » ICLOCK
0003 INTEGERX4 DATAR(?)
0004 DIMENSION ARRAY(560,10)
0005 COMHON/DISK/DATAA
0006 COMMON/ARRAY /INTIEXA » NEWID ) LASTIWy ARRAY
0007 COMMON INs I10¢RTC»STAT 100 TOU25 16 1ART » 1ELOCK
0008 TYFE 10
0009 10 FORMAT (/3Xs ‘PAUSE /)
0010 IN=1-IN 1 OGGLE
0011 IF(IN.EQ.1)GOTO 20 !'WHICH IS IT¥
0013 CALL ESCAL(*0) IDISAKLE SCALEKS
0014 ISTART=0 1STOF SEC CLUCK
0015 RETURN
0016 20 CALL ESCAL(*?77) IENAKLE ALL SCALERS
0017 ISTART=1 ISTART SEC CLOCK
0018 RETURN
0019 END
CEXRXXRI DEEXKRRR) K+ K TRRXKKKKXK
FORTRAN IV vVo2.1-4 THU 20-MAR-B80 031:12:C5 FAGE 001
0001 SUKROUT INE IDEE
0002 INTEGERX2 RFLAGs ITOsKTC»STAT»TOL, TON2, ISTARY » 1CLOCK
0003 INTEGERX4 DATAA(7)
0004 DIMENSION ARRAY(S560,10)
0005 COMMON/DISK/IIA1AA
0006 COMMON/AKRAY/ 1NTIEXA s NEWITy LASTID ) ARKAY
0007 COMMON - IN» ITOsKTC1STAT» TODs TOD2» ISTART » 1CLOCK
0008 CALL IFOKE(®44+°167777 .ANN.IPEEK(*44)) YCLEAR BRIV 12 IN JSW
0009 TYFPE 10
0010 10 FORMAT (/»3X’ INPUT ID INFORMATION’)
0011 ACCEFT 20, ANEWID
0012 20 FORMAT(F10.0)
0013 NEWID = ANEWID
0014 RETURN
0015 END

CEXXXXAREXXANAARING BELLAXEKRXRAKXKXEREXXKRANE
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FORTRAN 1V Vo2.1-4 THU 20-MAR-E0 01:12:43 FAGE 001

0001 SUBROUTINE BEL.L

0002 INTEGERX2 RFLAG» ITOsRTCSTAT»TOL»T0UL2» LSTART » ) CLOCK
0003 INTEGERX4 DATAA(7)

0004 DIMENSION ARRAY(S60+10)

005 COMMON/DNISK/DATAA

00046 COMMON/ARRAY /INDEXANEWILLAST1Ds ARRAY

Q007 COMMON - INy ITOsRTC»STAT»TOD» TOD2» ISTAK Y » LLLOCK
0008 I12="*

0009 nog 20 I=1,3 IRING 3 TIMES

0010 N==3000 HELAY
0011 12 K=K+1

0012 IF(K.NE.0)GOTO 12

0014 TYFE 10,12

0015 10 FORMAT( "+ ¢A1)
0016 20 CONTINUE
0017 RETURN

0018 END
CRRXXDTISNAKERERKXKAK KKK KKK KK XK KK RKXK

FORTRAN IV Vo2.1-4 THU 20-MAK-80 01115:00 FAGE 001

0001 SUBROUTINE D1SK

0002 DNIMENSION RIATA(7)

0003 INTEGER%X4 LATAA(7)

0004 COMMON/DISK/DATAA

0005 TYPE 10

0006 10 FORMAT (/¢ 3Xy ‘DISK‘)

0007 0 100:J = 1yv7

0008 ROATACT) = AJFLTC(DATAA(I))

0009 100 CONTINUE

0010 WRITE(2+,30) (RDATA(I) 1 d=1,7)

0011 30 FORMAT(7(2XsF11.,0))

0012 12="7 'ASC11 BELL

0013 TYFE 20,12 'RING BELL

0014 20 FORMAT (" 4+’ A1)

0015 RETURN

0016 END



FORTRAN IV Vo2.1-4 THU 20-MAR-80 01:10:10 FAGE 001

0001 SUBRBUTINE TIME

0002 INTEGER¥2 RFLAGyITORICsSTATs TODs TUDO29 1START » 1CLOCK
0003 INTEGERX4 LATAA(7)

004 DIMENSION ARRAY(S560¢10)

0005 COMMON/DISK/DATAA

0006 COMMON/ARRAY /INVEXAs NEWIDyLAST1Hy ARRAY

0007 COMMON INs»IVOsRYCrSTAT»TOD» TODZ, IS1ART» 1CLOCK

0008 CALL IFOKE("445"147777.AND.IPEEK(*44)) tCLEAR BIT 12 IN JSuW
0002 TYPE 10

0010 10 FORMAT(’$/ %Xy ‘TIME=")

0011 ACCEFPT 20+ XRTC ACCEFT TIME IN FLOATING P
0012 20 FORHAT(F10.0)

0013 RTC=XRTC ICONVERT T0O INTEGER

0014 ICLOCK=RTC

0015 RETURN

0016 END

CHRRERAE AR AR AR AR KA KA KKK AR KKK KKK Kk K

FORTRAN IV Vo2.1-4 THUY 20-MAR-80 01:0%7:155 FAGE 001
c MOD 31-AUG-79
833383230383 0308223303¢2333232323 08322232832

0001 SUBROUTINE HELP

0002 TYFE 10

0003 10 FORMAT(///710Xy ' KEYRBOARI CUMMANNS‘//

1 SX» ' D--INFUT ID INFORMATION‘/
1 SX» I-~INITIALIZE PROGRAMM’/
1 S5Xv ‘H-—HELF FACKAGE’/
1 SXs M-—GU TO MONITOR’/
1 SXs ’P-—FAUSE/CONTINUE'/
1 SX» ‘R--READIN SCALERS‘/
1 SXs 'S--RESTART "/
1 SX»/T--SET TIME’)
0004 RETURN
0005 END

(8330382322223 23233022 233282802822 82 832433

FORTRAN 1V Vo2.1-4 THU 20-MAR-80 01:1R:31 FAGE 001
0001 SUBROUTINE ENDA

0002 COMMON/MONIT/1100,1102,1104

0003 CALL IFOKE(*104,1104)

0004 CALL IPOKE(*102,I102)

0005 CALL IFOKE(®°100,1100)

0006 20 CALL IFOKE(°44,"1467777.ANN.IPEEK(*44)) ICLEAR JSW 12
0007 CALL CLOSE(2) ICLOSE D1SK FILE

0008 STOF

0009 END

15
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FORTRAN IV

0001

0002
0003
0004

0005

0006

0007

0008

0009

0010

0011

0012
0013
0014
0015

OOOOOO0O0

o000 s N oly]

(g Eolaly]

OO0 OO0 O00O0 06000

on00on

Vo2.1-4 THU 20-MAR-80 01:13:24 FAGE 001

SUEROUTINE CALC

IS ENTERED WHEN» 1N SUBROUTINE CK» A TIMEOUT OCCURS FUK A RUN
WHICH IS THFE 2NIi OF TWO CONSECUT1VE BACKGROUNT RUNS.

THIS RUN IS REFERRED T+ BELOW AS THE °CURRENT® RUN., 1THIS FAlK
OF RUNS IS THE 2NN OR MOST RECENT FAlR. THE PAIR OF BACKGROUNLD
RUNS WHICH PROCELES THFE MOST RRECENT 1S 1HR 1ST FALR» ANu IS

CHARACTERIZED BY THE °*ARRAY® INDICES *JEK1° ANJI *JMH1®, AND
THE RUN ID‘S °*IRBK1® AND °1KkMK1°*.

COMMON/ARRAY/ INNEXAYNEWIDsLASTIDARRAY
DIMENSION ARRAY(%5460510)
REAL MEEAR

INTEGERX2 TEMF1D
ASSIGNMENT FOUR LINEFRINTER
LF = &

BEEAM CURRENT 1INTEGRATOR IS 2ND S{Al ER-AUXIL1ARY 1INTERKROGAIING
FLUX MONITOR

IGMON = 2

HELIUM-3 MONITOR IS 3klr SCALER-PRIMARY INILRKOGATING FLUX
MONITOR

IHE3 = 3

FISSION CHAMKER 15 4TH SCALER-AUXIL1ARY INTERRUGAING FLUX
MONITOR

IFC = 4

KEREITMAN LONG COUNTER IS STH SCALER-AUX1L1ARY INTERRUGATING
FLUX MONITOR

IBM = 5
SLAE IS ATH SCALER-FRIMARY DELAYED NREUTRUN COUNVER
ISLAB = &

THE FOLLOWING FOUR STEPS INITIAILLIZE 2NN (MOST RFECENT)
BACKGROUND PAIR °"ARKAY® 1INDICES CLEAR FLAGS

JBK2 = O
JHE2 = O
JBFLAG = O
JNFLAG = ©

LAEBEL "ARRAY® POSITION FOR CURKRENT RUN
CURRENT INDEX OF °ARRAY® =1-540¢ KINBEXy VHE CONS1DERED RUN

IS INITIALLY SET TO THIS CURRFNT RUN



FORTRAN 1V voz2.1-4 THU 20-MAKR-80 01:13:24 PAGE 002

0016 KINDEX = 1NDEXA
c
c RETURN IF THESE ARE THE FIRST TWO BACKGROUNDS
c
0017 IFCINDEXA (L7. 3) RETURN
0019 1000 CONTINUE
c
g RUN ID UNNER CONS1DERATION
0020 TEMFID = ARRAY(KINDEXs1) + O.1
c
c THE TWO BACKGROUND RUNS HAYE EEFEN IDENT1FIED» HROCHED
c T0 1600
c
0021 IF(UMBE2 .NE. O AND. JUBK2 .NE. 0) GO TO 1600
c
g FALSE ENTRY! THE CURRENT RUN .IS NOT A BACKGROUUND
0023 IFATEMFIL .LT. 10000) GU TU 1314
c
c THIS IS A MACHINE. OFF EKR
c
0025 IF(TEMPID LT. 20000 GO TO 1200
c
c THIS IS A MACHINE ON BK
c
0027 IF(TEMPID .L7. 30000) GO TO 1400
0029 IF(TEWFID .GT. 30000) GO TO 1313
0031 1200 CONTINUE
c
c FOLLOWING CONR1TION 1S TRUE FOR 2 CONSECUTIVE MACHINE OFF Bn
E YOU HAVE BEEN THROUGH THIS SECT1UN BRCFOKE
0032 IF(JBFLAG .EQ. 1) GO TU 1315
c
c THIS 1S THE MOST RECENT MACHINKE OFF BKGD RUN
c JEK2 LABELS THE POSITION IN °*ARRAY® OF THE SECOND
g HMACHINE OFF BKGD
0034 JBK2 = KINDEX
c
c IRBK2 LABELS THE IS OF THE SECOND MACHINE OFF BKGD
c
0035 c IRBK2 = TEMFID
c CONS1DER THE PRECEDING RUN
c
0236 KINDEX = KINDEX - 1
c
c SET THE MACHINFE OFF BACKGOUND FLAG
c
0037 JBFLAG = 1
0038 000

G0 70 1
0039 1400 CONTINUE
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FORTRAN IV
c
c
c
c
0040
c
c
c
c
c
0042
c
c
c
0043
c
c
c
0044
c
c
c
0045
0046
c
c
c
0047 1600
c
c
c
c
0048
0049
c
c
c
c
0050
0051 195
c
c
c
0052
c
5
c
0053
5
c
c
0055
c
C

vo2.1-4 THU 20-MAR-80 01:13%:24 PAGE 003

THIS CONDITION TRUE FOR 2 CONSLCUTIVE MACHINE ON BKGUS
YOU HAVE EBEEN THROUGH THIS SEC1ION BEFOKE

IF(UMFLAG .EQ. 1) GO TO 1316

THIS IS THE MOST RECENT MACHINE ON ERACKGROU# N

JME2 LARCLS THE POSITION IN °*ARRAY" O THE SECOMI MACHINE
ON BACKGROUND

JME2 = KINDEX

IRME2 LABELS THE IDv UF SECDND MALCHINE BACKGROUNK

IRME2 = TEMFID

CONSIDER THE FROCELDNING RUN

KINDEX = KINDEX - 1

SET MACHINE ON RACKGROUNL FLAG

JMFLAG = 1
Go 710 1000

ONWARD TO A BALKGROUND FAIR TAKEN IN THE FPAST (FIRST FAIR)
CONTINUE

INITIALIZE 1ST (FORCEDING MOST RECENT) EACKGROUUNI
FAIR "ARRAY® INDICE

JHMEL = O
JEK1 0

ITEMP INITIALLY SET TO THE RUN FRECEUING THE MOST RECENT
BACKGROUND FAIR

JTEMF = INDEXA - 2
CONTINUE

RUN Il UNDER CONSIDERATION
TEMFID = ARRAY(JTEMF+1)

ASSAY RUN; UNiNTERES?ING
IF(TEMFID .LT7. 10000) GO TU 800
MACHINE OFF BACKGROUND
IF(TEMFID .LT. 20000) GO TO 200
MACHINE ON BACKGROUND



FORTRAN IV

0057

0059
0041

0062

0063

0064

0066
0067

0068

0069

0070

0072
0073

0074
0075

C

oo

N
[~
(=]

o006 o000 onon o000

»
[~
(=]

N

gnnn OO0 OO0 OMO0
(=]

OO0 0O00

Qo
o

Vo2.1-4 THU 20-MAR-00 01313:24 PAGE 004

IF(TEMFPID L1. 30000) GO TO 400
MISLAKELED RUNr UNINTERESTING

IF(TEMFIDL .6GT. 30000) GO TU 800
CONTINUE

THIS IS THE FROCED'ING MNAUHINE OFF BACKGROUNIt RUN
IREK1 IDENTIFIES IS OF FIRST MACHINF OFF BACKGROUNI RUN

IRBK1 = TEMFID
JEK1 IS THE °*ARRAY® 1INDEX MACHINE OFF EACKGROUNIS KUN

JEK1 = JTEMF

SEQUENTIAL. MACHINE ON ANN MACHINF OFF EBACKGROUNDS; UNWAKID
TO CALCULATIONS

IF(JME1 .EQ. JYEMF+1) GO TO 600
OTHERWISE ANOTHER CYCLE

60 TO 800
CONT INUE

THIS IS THE PROCEDING MACHINE ON BACKGROUND
IRMEL1 IDENTIFIES Il OF FIRST MACHINFE ON BRGD KUN

IRMEL = TEMFID
JHMEL IS THE *ARRAY® INNEX MACHINF OFF BKGD KiIN

JME1 = JTEMP

SEQUENTIAL MACHINE ON ANl MACHINFE OFF BACKGROUNN:
ONWARD TO CALCULATIONS

IF(JEK1 EQ. JYEMF+1) GO TU 600
DECREMENT THE KUN NUMBLR (°ARRAY" INDEX) AN YRY AGAIN

JTEMF = JUTEMF-1
60 TO 195

LOCATION 600 IS REACHED WHEN TWD SETS OF SCQUENTIAL BK AND
MACHINE ON BK ARE FOUND'. THE FIRST SCT HAS ARKAY INDICES
*JBK1°® AND °JMB1°» AND ID’S °IRBK1® AN "YRME1® AND THE
SECOND MOST RECENT» HAS °*ARKAY® INDICES °*JBK2® AND °*JMR1*
AND ID’S *IRBK2® AND °*IRMR2®

WRITE(LPy»131)
WRITE(LP»4610) IREK19»IRMB1+IRBK2¢1RMB2

19



FORTRAN IV V02.1-4 THU 20-MAR-80 01:13:24 FAGE 00%

0076 610 FORMAT(SX)» ‘CALCULATIONS FOR RUNS RCTWEEN’»JFos’ (KRN1)“sI6r’ (MKE1)

1 rI16y 7 (BK2) " 9s16+ 7 (MEK2). ")
c
c CALCULATION OF EBACKGROUNLN AVERAGES
C
0077 BKEHAR = (ARRAY(JUBK1,)1SLAB) + AKRAY(JBK2»JSLAR)Y ) /2.
0078 MEEAR =2 (ARRAY (JUMR1sISLAK) - ARRAY(JHK1»I1SLAK))/ARRAY (JMEL1» IHE3)
0079 MEEAR = MREAR + (ARRAY(JMR2,ISLAN) -
1 ARRAY (JRKN2» ISLAR) ) /ARRAY ( UJMKE2y 1HEZ)
0080 MERAR = MREAR/2.
c
C CALCULATION OF S1ATISTICAL UNCERYAINTIES
C
0081 DELEK = (EKKEAR/2.)%%0.5
0082 A = ARRAY(JMK1+1SLAH) + ARRAY(JEK1,15LANK)
0083 A = A + (ARRAY(JUMRI»ISLAK) -
1 ARRAY(JBRK1s ISLAK) ) XX2/ARRAY (UMB1s 1HES)
0084 A = A/(4,0%ARRAY (UMR1 s THFE3) XX%2)
008% E = ARRAY(JME2s ISLAE) + ARRAY(JBK2s ISLAR)
0086 E = R + (ARRAY(JME2,»ISLAE) -
1 ARRAY (JBK2» 1SLAK) Y XX2/ARRAY (UMKR2y THE3)
0087 B = B/(4.0%ARRAY (UME2 s IHE3) %%2)
0088 DELME = (A + B)XX%0,5
C
C WRITE AVERAGE BACKGROUNDS ANII UNCERTAINTIES
c?
0089 WRITEC(LF»120) ENEAR»[ELHN »MBEAR» DELMK
0090 120 FORMAT(SXy AUG BN = “sF10.2¢ '+’ sF10.2¢’+AUG., ME = “sL14.6
1 ‘4+°9E13.6)
0091 WRITE(LF»125)

0092 125 FORMAT (20X ¢ ' 3HF RESFUNSE’ »12Xs 'FC RESPONSL “513Xs “HBM RESIONGE ')
0093 ICALC = JBK1 ¢+ 1

c
c *ARRAY® INDEX OF 1ST ASSAY FOLLOWING 1Si BRGL FALR
c
0094 IF(JME1 .GT. JBK1) ICALC = ICAIC + 1
c
c DO FOR Al.L ASSAYS RETWEEN THE TWO FALRS
Cc
0096 DO 150 I = ICALL»JEK2
c
c CALCULATE SLAB RESPONSE KEL 10 HE-3 MONITOR STATISTICAlI ERROK
c
0097 RESF = (ARRAY(Is»ISLAB) - BKRAR)/ARRAY (1»1HE3) - MRBAK
o098 A = (ARRAY(I+ISLAB)/ARRAY(I,IHE3))X%2
0099 A = AX(1.,0/ARRAY(I+ISLAR) + 1./ARRAY(I,1HL3))
0100 B = (BKBAR/ARRAY (I IHFE3))X%2
0101 E = BX((DELBK/BKRAR)XX2 + 1.0/ARRAY(IsIHL3))
0102 DELRES = (A + B + DELMERXX2)%x0.5
c
C CALCULATE FISSION CHAMBER/HE-3 MONITOR RA110 ANN
C STATISTICAL ERROR
c

0103 FCRES = AKRRAY(1+1FC)/ARRAY (I+IHE3)



FORTRAN IV V02.1-4 THU 20-MAR-80 01:13::4 FPAGE 006

0104 DELFC = FCRESX(1./ARRAY(I»IFC) + 1./AKKAY(1+IHE3))X%X0.5
Cc
c CALCULATE BREITMAN/HE-3 MONITORS RATIO ANN STAVISTICAL
Cc EKKROR
c

0105 STAE = ARRAY(I+»IEM)/AKRAY (IsIHE3)

01046 DELSTA = STAEX(1./ARRAY(1+IEH) + 1./ARRAY(IsIHE3))X%0.5
c
c STORE SLAR RELATIVE RESFONSE AN UNCERTAINTY IN °AKRAY®
Cc

0107 ARRAY (I,8) = RESF

0108 ARRAY{I»?) = DELRES
c
E WRITE RESULTS

0109 WRITE(LP»129) AKRAY(I»1)

o110 WRITE(LF+130) RESF,FCRES»STAF

0111 IDUM = ARRAY(Is1)

0112 WRITE(3,132) IDUM»RESF»LELRFES

0113 132 FORMAT(IS.2E13.6)

0114 DELRES = DELRES/RESF

0115 DELFC = DELFC/FCRES

0116 DELSTA = DELSTA/STAK

0117 129 FORMAT(S5Xr» ‘CALCULATIONS FOR RUN 1D‘ sF10.0)

0118 130 FORMAT(3Xs ‘R’ ¢5Xv»3(10X+E13.6))
0119 131 FORMAT (/)

0120 WRITE(LF»133) DELRES,DELFC.DELSTA

0121 133 FORMAT(3Xs ‘DELLR’ »2Xs 3(10XrE13.6))

0122 WRITE(LFPy134) DELRES,yDELFCyLELSTA

0123 134 FORMAT (3Xs ‘DELR/R’»3(10X+E13.6))
c
Cc EXIT LOOF IF THE NEXT ASSAY IS ONE OF THE BACKGROUND
Cc

0124 IF(I+1 .EQ. JEK2 .OR. I+1 .EQ. JMR2Z) 60 10 160

0126 150 CONTINUE
0127 160 CONTINUE
0128 ILAST = I

c
Cc DO FOR ALL ASSAYS
Cc

0129 DO 190 K = ICALCr»ILAST
Cc
Cc SEVS INITIAL CONDITIONS
Cc

0130 AVG = 9,0

0131 ICT = 0.0

0132 SDMEAN = 0.0

0133 RSD = 0.0

0134 CHISG = 0.0
c
c DO AVERAGE ANLD STANDARD) DEVIATION FUR EAUM RUN
c

0135 c DO 170 1 = 1+.ILAST



FORTRAN 1V Vo2.1-4 THU 20-MAR-BO 01:1%:24 FAGE 00/

C EXIT UFON COMFLETION OF CAI.CULATION
0136 ¢ IF(ARRAY(I»1) .NE. ARKRAY(¥»1)) GU 10 1/0
0138 ICT = ICT + 1§

E CALCULATE AVERAGE
0139 ¢ AVUG = AVUG + ARRAY(I+8)/CARRAY(1s¥)XX?)

g CALCULATE MEAN STYANDARD DFEVIATION
0140 ¢ SDMEAN = SIMEAN + ARRAY(I»9)%XX(-.2)
0141 170 CONTINUE

g CALCULATE AVERAGE FOR RUN
0142 z AVG = AVG/SIMEAN

C CALCULATE STANDARD DEVIATION FDW RUN
0143 ¢ SIMEAN = SDMEANXX(-0.5)

g DO REL STANDARD DEVIATION AN CHISE FUR EACH RUN
0144 D0 1725 1 = 1,ILAST

g EXIT UFON COMFLETION OF CAIL.CULAYIONS
0145 ¢ IFCARRAY(Ir+1) .NE. ARRAY(Ksl1)>) GU TO 175

g CALCULATE REL STANDARD DEVIAITION FOR EACH KIIN
0147 ¢ RSD = RSD + (ARRAY(I«8) - AVG)>%x2
0148 CHISO = CHISA + ((ARRAY(I¢8) - AVG)/ARRAY (1Y) ) XX
0149 é75 CONTINUE

C SAME AS AROVE °IF’Ss"
0150 ¢ IFC(ICT JLE. 1) GO TO 190

g SETS NUMEER OF RUNS
0152 ¢ FCT = ICT

g FINIAL CALCULAYION FO REL STANDARN DEVIATYION
Q153 ESD - mspiec - 1o

g CALCULATE FINIAL CHISQ/DEG OUF FREEDOM
0155 ¢ CHISQ = CHISQ/(FCT - 1.,)

g CALCULATE HOW FAR FOkM SIGMA THIS RKUN 18 OFF



FORTRAN IV

c
0156

c

C

c
0157
o1ise
0159 2001
0160 190
0161
0162 417
0163 416
0164
0165 20062

c

c

c
0166
0167 1314
0168 140
0169
0170 1213
0171 141
0172
G173 1315
0174 142
0175
0176 1316
0177 143
o178
0179

Vo2.1-4 THU 20-MAR-80 01313:24 PAGE 008

PEE = (ARRAY(K»H) - AVG)/ARRAY(K:»¥)
WRITE SAMPLE INFORMATION

WRITE(LP»131)
WRITE(LP»2001) AKRAY(K»1)rICTsAVG»SDHEAN»RSDYCHISQYPEE

FORMAT(S5Xs ‘RUN “9F6.0v° IS ‘» I3e’TH RUN
1 WITH THAT ID.“¢/»5Xs’WT. AVG. = “sF15.69 4+’ 9E13.6+"’

2 OF MEAN)s RSD = ‘E13.6+/»5Xy‘CHISU/(N=1) =

(sh

3 E13.6r ‘CURRENT VAILUE IS ‘¢F7.3» * SIGMAS FROM MEAN. )

CONTINUE

DO 417 I = 1,4
WRITE(LFP,2416)
"FORMAT (“ 4+ 9 250X
WRITE(LF,2002)
FORMAT(’2/)

RETURN TU CONTROLLING PROGRAM UFPUN COMFLETION OF cAaLC

RETURN

WRITE(LFP,140)

FORMAT(SX s ‘FALLSE ENTRY TO CALC3 RETURN.’)

RETURN

WRITE(LFr141)

FORMAT(S5X» 'PRESUMED BK OR ME HAS .GT. 300004 RETURN.‘)
RETURN

WRITE(LFPr142)

FORMAT(SXys ‘TWO CONSECUTIVE EBKS# NEED AN MB. RETURN’)
RETURN

WRITE(LF/,143)

FORMAT {5Xs ‘TWO CONSECUTIVE MESi NEED A EK. RETURN’)
RETURN

END

23
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APPENDIX B

VANDG3 SAMPLE ouTPUT

142, 3035092,  250904. 141183, 1726363, 15018, 7997543,
194. 30346572, 251154, 142474, 1732109, 15473, 7997247,
193, 3029827. 251492, 142755, 1724230, 15617, 7997881,
123, 3035993, 250197. 140S5S. 1718254, 9469, /9936,
20004, 3040712, 248446, 131093, 1710610, 1589, 7999344,
10004, 0. 13. 0. 23, 833, 7997684,
CALCULATIONS FOR RUNS BETWEEN 10003(BK1) 20003(MR1) 10004(EK2) 20004 (MBZ).
AVG. KK = 853,004 20.65,AUG, MH = 0.278002E-02+ 0.137678C-03
IHE RESFONSE FC RESFONSE EM RESFONSE
CALCULATIONS FOR RUN ID 142,
R 0.536754C-01 0.552693E400 0. 4H8052E+01
DELR 0.527836E-03 0. 1H7305¢E -02 0.147005E-01
DELR/R 0.983345E-0 0.332494L-02 0.2136545-02
CALCULATIONS FOR RUN ID 194,
R 0.5543136-01 0.5872/7E400 0.4894680E401
DELR 0.534951€-03 0.158148E-02 0,147254F-01
LELR/R 0.945071E-02 0.331649E~02 0.2145176-02
CALCULATIONS FOR RUN 1D 193,
K 0.558790E~01 0.567181E400 0.485056C+01
DELR 0.5356240E-03 0.187924-0% 0.144177E-01
DELR/R 0.95964SE-02 0.331352F-02 0.2133791~02
CALCULATIONS FOR RUN 1D 123,
K 0.316568C-01 0.56177 /E+00 0.686760F+01
DELR 0.427557E-03 0.187264E-03 0.146954C-01
DELR/R 0.135060€-01 0.333339C-02 0.214962E-0%
RUN 142, IS  3TH RUN WITH THAT 1D,
WT. AVUG, = 0.5364693E~01+ 0,.%03559E-03 (SIF  UF MEAN)s KSD =  0.4H0203E-03
CHISQ/(N-1) = 0.837401E+00CURRENT VALUE 18  ©.011 SIGHAS FRUM MEAN,
RUN 194, IS STH RUN WITH THAT IL.
WT. AVUG. = 0.559341E-01+ 0.235232E-03 (S}  OF MEAN)y RSD = 0.548091F~0%
CHIQR/(N-1) = 0,106342E+01CURRENT VALUE (S -0.940 S1GMAS FROM MFRAN.
RUN 193, IS STH RUN WITH THAT 1D,
WT. AUG., = 0.557849E-01+ 0.234490E-0X (511  OF MEAN)s RSDH = 0.262910£-04
CHISR/(N-1) = 0,2530x7E+OO0CURRENT VALUE IS  0.1/X SIGMAS FRUM MEAN.
RUN 123, IS  3TH RUN WITH THAT 1D,
WT. AVG, = 0.313761E-01+4 0.242117E-03 (S (1IF MEAN)» RSP = 0,538833E-03
CHISA/(N-1) = 0,162981E+01CURRENT VALUE IS  0.457 SIGMAS FROM MEAN.



