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SMALL SAMPLE ASSAY STATION USERS GUIDE

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 sealer and level sensor to
determine the state of the experiment; and normal periph-
erals include dual floppy-disk drive, line printer, and CRT
terminal. The software for experiment control and for the
analysis of data is presented. The protocol for assays that
optimally utilize the system is suggested.

I. 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 general operation of the SSAS is described in Ref. 1. In brief, the proton

beam n pulsed with a rep

vided into four intervals:

i
beam n pulsed with a repetition rate of 10 s . The 100-ms period is di-

1. 0 to 35 ms beam on target for neutron production, rate 10l°-10^ n/s
and SSAS preamp biased off;

2. 35 to 50 ms beam off, SSAS preamp biased on and gain stabilizing;

3. 50 to 90 ms beam off, SSAS preamp gain stabilized and sealer electron-
ics counting delayed neutrons; and
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4. 90 to 100 ms beam off, SSAS preamp biased off and sealer electronics
gated off.

The interrogating neutron flux is monitored by a cadmium-covered He 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 (He 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
2

charge, are scaled in a sealer board along with the discriminated monitors'
pulse trains.

The SSAS is a very efficient detector based on 39 moderated He propor-

tional counters. During the time that its preamp is biased on and stable,

logic pulses corresponding to He(n,p)T events are supplied to another chan-

nel of the sealer. 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 started 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.

II. HARDWARE

The Van de Graaff LSI-11-related hardware is comprised of the LSI-11 chas-

sis, the interfaces and sealer board, a CRT terminal, and a LA180 printer.

The LSI-11 chassis houses the computer CPU, memory, sealer board, and in-

terfaces. The chassis can hold a total of 16 dual Q bus cards, has a tilt-up

backplane, a power-start power-fail and line clock board, and two power sup-

plies, a 5 V, 23 A and a 12 V, 7 A supply. Figure 1 is a block diagram of the

chassis and bus interfaces to the peripherals. In slots 1 and 2 of the Q bus

is the LSI-11 CPU with 4 K of memory. In 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 DLV11 serial line to the console

terminal, the DLV1J ;erial line to the LA180 line printer, the DRV11 parallel
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Fig. 1.

Van de Graaff LSI-11 block diagram.

interface to the Van de Graaff "enable acquisition" level, the 6-channel sealer

to the discriminator outputs, and the REV11 bootstrap-memory refresh board.

III. 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 ID, wait for the start signal, start the sealers 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 flowchart is shown

in Fig. 2. The first event after start is initialization of the program,

disk, sealers, and clocks. The computer then prompts for the sample ID.

After 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 presint, it

is decoded into one of the following commands and program control is trans-

ferred to that subroutine. These commands are:

ID enter identification data, overriding old ID

HELP print the console keyboard command menu,



EXECUTIVE C START

IIVIT DISK. SCALED. TIME ITO • 1 I * —

INPUT ID |

CALLCKIITOI CHECK INTERflUPTSAND KB

r GO TO ITO 1
i •> -> 1

T
CHECK

START SIGNAL
FROM VDG

ENABLE
CLOCK.

-

V
YES . , . . .

SCALERS
I T O " 1

ALLCKIITOI

1 GOTOITO1 1 i

WAIT 1 1 H SSI AHT

START

STAHT T
1 RESTART

CHECK SUBROUTINE

Fig. 2- Fig. 3.
Van de Graaff LSI—11 executive program The executive program check routine
flowchart. flowchart.

START

MONITOR

PAUSE

READ

override the start signal from the Van de Graaff and start
(perhaps again),

return to the RT11 operating system monitor,

stop the experiment where it is and/or continue,

read the current value of the sealers 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 6O-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 sealers 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 there, the sealers 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 sealers 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 PROTOCOL

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 2 3 5U 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 either order), which are not the

first two rur.s, a series of calculations follows. The program sorts backwards

through memory and finds the last pair of such backgrounds. From these two

pairs, average backgrounds are calculated and each response relative to the

He detector is calculated for assays done in the sequence of runs between the

two background pairs.* Ratios of FC to He and MLC to He 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) =

where

*He(A)

SS(A) is the slab counts for the assay A,

3Hf:(A) is the 3He counts for the assay A,

SS(BGl) is the average of the "machine-off" background counts for the two
such background runs t?hat bracket the assay A, and

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

SS(B62) - SS(BGl)
3He(BG2)

where
SS(BG2) is the slab counts for the "machine-on" background run and
3He(BG2) is the 3He counts for the "machine-on" background run.

For a typical sample with 160 mg of 2 3 5U, SS(BG1)/SS(A) = 0.03 and
E/R(A) = 0.04 for a 40 MA, 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 a 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 is absent, as is the case for moderated mode

interrogation, no "machine-on" background is necessary. The program then only

dumps the sealers 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-off" backgrounds.
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APPENDIX A

VANDG3 PROGRAM LISTING

Los Alamos Identification No. LP-1275
FORTRAN IV V02.1-4 THU 20-MAR-80 01:16:17 PAGE 001

0001
0002
0003
0004
0005
0006
0007
0008
000?

0010

0011
0012
0013
0014
OO15
0016
0017
0018

0019
0020
0021
0022
0023
0024
0025
O026

0027
0028
0029
0030

0031
0032
0033
0034
0035
0036
0037
0038
OO39
0040
0041

C******************************************************************
C PROGRAM FOR THE VANDEGRAAFF
C STEVE BOURRET 22-AUG-7?
C MOD 4-SEP-79 SCB
C********#****************#***#************************************
C START

INTEGER*2 RFLAGrITO.RTC.STAT.TOD.T0H2.ISTARTrICLOCK
LOGICAL*1 FILNAM.NULL.FILTOO.NTOO
INTEGER*4 DATAA(7)
DIMENSION ARRAY(560»10>.FILNAM(15>»f ILTfltU15)
COMMON/DISK/DATAA
COMMON/M0NIT/I1O0.1102.1104
COMMON/ARRAY/INDEXA.NfcWID.LAS 11D.ARRAY
COMMON IN. I TO. RTC. STAT . TOIi. TUD2. ISTART . ] IL OCK

1100

2000

3
4

DATA FILNAM.NULL/'D' > 'K'I

1 ' D'» ' A' » ' T' . 0.0»0/
DATA F I L T O O . N T O O / T I ' . ' K ' I

1 'D'.'A'.'T'.0.0.0/

'V t 'C t 'D'

' A' . ' P' . ' C:' . ' D '

C
C

c
1000

I100=IPEEK('100)
I102=IFEEKC102)
I104 = IPEEKC104>
ICL0CK=800
LASTID=O
INDEXA=1
RFLAG="167761
INTT = 1

•SrtVE MONIT
ISAVE PSW

CLOCK VECTOR

•INIT TIME TO 10
ILAST Hi *
•ARRAY INHEX

!DRV11 INPUT A»DK

ENTER FILESPECS FOR THE TWO DATA FILLS

CALL ASSIGNUNTT.'TT:')
CONTINUE
PAUSE 'MOUNT INITIALIZED DISC ON DK'
TYPE 2
FORMAT(3X,'ENTER DATA FILE NAME: RAW DATA'/)
READ<INTT.1100) <FILNAh(I).1=4.9)
FORMAT(6A1)
0P£N<UNIT=2»NAME=FILNAMFACCESS*'SLGUENT1AI. '.TYPE='NEW
1 ERR=2100.F0RM='F0RMATTED'»INITIAI.SIZE=150)
TYPE 2000
FORMAT(3Xr'ENTER DATA FILE NAMF: RKSPONSh DATA/)
R£AD<INTT.1100) (FILTOO(I).1=4.9)
0PEN(UNIT«3rNAME=FILT00.ACCESS='SEQUENTIAL'.IYKE='NFW
1 ERR=2100.FORM«' FORMATTED'. INI TI AI.SIZE= 150)
WRITE(6.3>

1'»9X.'2' .9X. '."<'.9X. '4' .9X.
•USED TO TELL U TIMER RUNNINli

•USED IN PAUSE
ICOMPUTtH bOTO

!INTERRUPT STATUS
•STOP ALl SCAI.ERS

•SET FOR 800 SIX'S
•MAKE A JOYFUL NOISE
!INPUT ID INFOR

FORMAT(7X.
ISTART-0

ID'f9X.'O'.9X,

ITO-1
STAT«O
CALL ESCALCO)
RTC-ICLOCK
CALL BELL
CALL IDEE
TYPE 5



FORTRAN IV

0042
0043
0044
0045
0047
0048
0049
0050
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061
0062
0063
0064

5
10
1
11

15

16
17

20

2100
2200

V02.1-4 THU 20-MAR-80 01:16:17 PAGE 002

FORMAT(3X»'TYPE H FOR HELP PACKAGE')
CALL CK !CHECK ALL 1/0
GOTO(11»4F17»1O>ITO !A WAY OUT
IF(IPEEMRFLAG).AND. • DGOTO 10 "START SIGNAL FKOM DELAY UNIT
CALL CSCAL !CL??S LOL SCALERS
CALL CK !CHECK ALL I/O
G0TO(16F4»17»15)IT0 >A WAY OUT
IF<(IPEEK(RFLAG).AND. *1).NE. 'DGOTO 15 !
CALL ESCALCO) (STOP ALL SCAI.ERS
CALL CSCAL !CLEAR ALL SCALERS
RTC=ICLOCK UNIT CLOCK
ITO=1 UNIT I TO
CALL ESCALC77) "ENABLE ALL SCALERS
ISTART=1 !ENABLE SCC TIMKR
CALL RTCEN<RTCFSTATFT0DFT0D2FISTART> (START TJMKR
CALL CK !CHECK ALL I/O
G0T0(20r4fl7»20)IT0 (WAIT UNTIL UNTIL SOMETHING
WRITE<INTTF2200)
FORMAT(3X»'EOF ENCOUNTERED IN DISC INITIALIZE')
GOT01000
END

C**************************************************



FORTRAN IV V02.1-4 THU 20-HAR-80 01i17i23 PAGfc. 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
0046

0047
0048
0049
0050
0051

0052
0053
0054

0055

SUBROUTINE CK (INTERUPT ANI.i KB CHfc'CK
INTEGERS RFLAG. IT0.RTC.STAT.T0ri»T'JIi2f 1 START. I CLOCK
INTEGER*'! DATAA<7>
DIMENSIOM ARRAY(560.10).CNTC7)
COMMON/DISK/DATAA
COMMON/ARRAY/INDEXA.NEUID.LASTID.ARRAY
COMMON IN.I TO.RTC»STAT.TOD.TOD2.ISTART.ICLOCK
DATA IH/'110/.IR/'122/.IS/'123/,IT/'124/.IM/'115/
DATA II/1lll/iIP/'120/»ID/'104/,IN/'116/»lY/<131/
CALL IPOKE<'44.'10000.0R,IPEEK<'44>) (SET BIT 12 IN JSW
ICHAR=ITTINR<)
IF<ICHAR.LT.O)GOTO 20
IFdCHAR.EQ. ID)CALL IDEE
IF(ICHAR.ECi.IH)CAI.L Hf.LP
IFdCHAR.EQ. I I ) IT0=2
IFdCHAR.EQ. IM)GO TO 500
IF<ICHAR.EQ.IP)CAI.L PASE
IFdCHAR.EQ. IR>CALL SKF.AD
IFdCHAR.EQ. IS)CA(.L RSTRT
IFdCHAR.EQ.IT)CAI.L TIME

(CHECK FOR INPUT FORM KB
•IF NO CHrtR GOTO 20•
(INPUT ID I/O

(GfcT HKLP PACKAGE
(GOTO START OF PROGRAM
(GO TO MONIT

(PAUSC/CONTINUE
(RF.AK SCAI.ER
(RESTART
(SET TIMF.

C
20

30

C

41
42

CALL IPOKE( '44. '167777. AND. IF'EEM *44>) ! CLEAR JtW 12
IF(STAT.LT.O)GOTO ^0 !INTFRKUPT FLAG SET?
RETURN
STAT=STAT .ANH. '77777 (CLEAR FLAG
IF(STAT .EQ. O)RETURN (RFATG008 NOTHING TO DO
SECfTIME.SEC
G0T0(400f410f400)STAT
TYPE 42.STAT
FORMAT(////»3\.'UNDEFINED.STATUS DKCODf.07)
RETURN

C********SEC
400 IF<RTC .LT. 0) RTC = 800

TYPE 401tRTC
401 F0RMAT('+'.3X»'TIME='I8)

STAT=STAT.AN».•177776.OR,•100000
RETURN

C****TIMEOUT
410 CALL ESCALCO)

TYPE 411
411 FORMAT(3X» 'TIMF.OUT')

IT0=2 !RETURN 7 0 START
STAT=O (CLEAR STAT

(CHECK FOR NF.GATIVt TIMF.

(CLEAR SLrC BiT.StT FLAG

(STOP ALL SCAI ERS

C
c
c
c

c
c
c

HERE 'LASTID' IS SET TO THE PREVIOUSLY CIU1PUT RUN ID ANU
'DATAA(l)' IS SET TO THE CURRENT ID NUMBER.

ANEWID = NEWIH
NORM • IJCVT<DATAA<1).LASTID)
NORM - JAFIX(ANEWinrrrATAACl))

SCALERS ARE READ INTO THE REAL ARRAY 'ARRAY'

DO 420 I«2»7 IREAD ALL SCAI.ERS AND PRINT

10



FORTRAN IV VO2.1-4 THU 20-MAR-80 0i:i7!23 PAGE 002

0056
0057

C
C
C

420
0058
005?
0060
0061
0062
0063 41?
0064
0065 415
0066
0067
0068 416
0069 417
0070

C
C
C

0071
C
C
C

0073
0074
0075 430
0076 440
0077
0078 500
0079 502
0080 503
0081
0083
0085
0086

J=I-2

CALL RSCAL(J»DATAA(I>>

'INDEXA* INDEXES THE POSITION IN 'AkRAY' FOR THE CURRENT RUN

ARRAY(INriEXArI>=«JFLT(DATAA(I)> (CONVERT 2 WORDS TO FLOAT FT
CONTINUE
ARRAY(INHEXArl) = AJFLT(HATAA( 1 > >
DO 412 1=1t7
CNT <I)=AJFLT(DATAA(I)>
CONTINUE
WRITE<6»415>CNT
F0RMAT(7F10.0)
DO 417 I=l»4

•CONVERT TO FP

URITE(6r416>
F0RMAT<'+'»250X>
CONTINUE
CALL niSK

•TO CAUSt PRINTER TO PRINT BUFF

•STORE RECORD

LOOKING FOR SEQUENTIAL BACKGROUND RUNS

IF<DAVAA<1).GT. 10000.AND.LASTID.GT. 10000)LAI.L CAI C

INnEXA IS INCREMENTED

INDEXA=INDEXA+1
RETURN
TYPE 440
F0RMAT(/»3Xf'FILE IS FULL')
CALL ENHA
TYPE 502
FORMAT(3Xr'ARE YOU SURE Y/N?')
ICHAR = ITTINRO
IF (ICHAR ,LT. 0) GO TO 503
IF (ICHAR .EU. IY) CALL ENDA
RETURN
ENDC***GO BACK TO MONIT

11



FORTRAN IV V02.1-4 THU 20-HAR-80 Ol'.lOii? PAGE 001

SUBROUTINE SkEAU0001
0002
0003 *. GER*4 I1A1AA(7)
0004 Dlri "TON ARRAY<560F10)
0005 COMMON/IiISK/riATAA
0006 COMMON/ARRAY/JNriEXArNF.WIIi,LAfaTlLiF ARRAY
0007 COMMON INF ITOfRTCFSTAT tTUD.TUD2.1S1ARTr iCl OCK
OOOB CNT=DATAA<1> >CHANl>fc FORMAT
0009 TYPE 10.CNT
0010 10 FORMAT(/.3X»'RFLA).! SVA\. '///?2>Xt ' IH= ' . K 1 0 . 0 )
0011 HO 420 J = 1 F 6 !Rh.AH ALI Sl.'Al.t'Rb MM PRINT
0012 K=J-1
0013 CALL RSCAL(KFHA!)
0014 CNT=AJFLT(HA1 ) ICONVFRl ?W(.iRHS I (J FL.UAT FT
0015 TYPE 415»KrCNT
0016 415 FORMAT(IBFFIO.O)
0017 420 CONTINUE
0018 RETURN
0019 END

C************************##**********

FORTRAN IV V02.1-4 THU 20-MAK-80 OJ. 'U . ' l l t. 001

0001 SUBROUTINE RSTRT
0002 INTE6ER*2 RF"L Atw I10» RTCf STATt TUD, TOUl'f IS TART ? i CLOCK
0003 INTEGER*4 »ATAA(7)
0004 DIMENSION ARRAY(560t10>
0005 COMMON/DISK/DATAA
0006 COMMON/ARRAY/INDEXA, NFWIV t LAST I Li, ARRAY
0007 COMMON INF ITOrRTCf STATf TOUr T(ip2» iSI Akl , HX0CK
0008 TYPE 10
0009 10 FORMAT</3XF'RESTART')
0010 IT0=3 !SET UP Id HOTO START
0011 RETURN
0012 END

C*********************************#*********

12



FORTRAN IV VO2.1-4 THU 20-MAR-80 01S11.'36 PAGE 001

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0013
0014
0015
0016
0017
0018
0019

SUBROUTINE PASE
INTEGER*2 RFLAG.1T0.RTC.STAT.TUI.:.f0U2.1S1ART.ICLOCK
INTEGER*4 DATAA<7)
DIMENSION ARRAY<560.10)
COMMON/DISK/DATAA
COMMON/ARRAY/lNDEXA.Nf.WID. LAST IH» ARRAY
COMMON IN .110»RTC .STAT , I OD.T0D2. IS I ART,1CLOCK
TYPE 10
FORMAT</3Xr'PAUSE')10

IFdN.EG.DGOTO 20 (WHICH IS IT *
CALL ESCALCO) IIHSAHLE SCAI.EKS
ISTART=O 'STOP SEC CLUCK
RETURN

20 CALL ESCALC77) (ENAfcLE ALL SEALERS
ISTART=1 (START SLC CLOCK
RETURN
END

C******IDEE***»*)*+*?********

FORTRAN IV

0001
0002
0003
0004
0005
0006
0007
0008
0009
0010
0011
0012
O013
O014
0015

V02.1-4 THU 20-MAR-80 01 .'12:C5 FACE 00]

10

20

SUBROUTINE IbEE
INTEGER*2 RFLA(J» ITU.RTCrSTATrT0H>UiIi2» ISTARTr 1CL0CK
INTEGER*^ DATAA(7)
DIMENSION ARRAY<560r10)
COMMON/DISK/HAIAA
COMMON/ARRAY/1N»EXA»NEWID.LASTID.ARRAY
COMMON INrITO.RTCrSTAT.TOD.T0D2»1START.1CL0CK
CALL IPOKE('44.'167777.AND. IPEEKC44)) "CLKAR BIT 12 IN JSW
TYPE 10
FORMAT</»3X'INPUT ID INFORMATION')
ACCEPT 20.ANEWID
FORMAT(FIO.O)
NEWID - ANEWIP
RETURN
END

C*******X*****R1NG »ELL»******************

13



FORTRAN IV V02.1-4 THU 20-MAR-&0 01i12:33 PAUL 001

0001
0002
0003
0004
0005
O006
0007
0008
0009
O010
0011
0012
0014

0015 10
0016 20
0017
0018

12

SUBROUTINE BELL
INTEGER*2 RKLAti. ITO.RTC
INTEGER*4 DATAAC7)
DIMENSION ARRAY<540»10>
COMMON/DISK/riATAA
COMMON/ARRAY/INriEXA.NEWIU.LASTUi. ARRAY
COMMON- IN»IT0.RTC.STAT.T0D.TOri2.ISIAKI
I 2 = ' 7
DO 20 1=1 .3
K=-3000
K=K+1
IF(K.NE.O)GOTO 12
TYPE 1 0 . 1 2
FORMATC + ' r A l )
CONTINUE
RETURN
END

iSTAKTr)CLOCK

(RING 3 TIMES
(DELAY

c****rasK***************************

FORTRAN IV

0001
0002
0003
O004
0005
0006
0007
0008
0009
0010
0011
0012
0013
0014
0015
O016

10

100

30

20

V02.1-4 THU 20-MAK-tJO 01 Mi

SUBROUTINE DISK
DIMENSION Rl.lATA(7)
INTEGER*4 HAIAA(7)
COMMON/DISK/DATAA
TYPE 10
F0RMAT</r3Xt'UISK')
DO 100 J = If?
RDATA(J) = AJFLT<UATAA<J>>
CONTINUE
WRITE(2.30XRDATA<J)fJ=l»7)
F0RMAT(7<2X»F11.0>>
12="7 "ASCII
TYPE 20.12 <RING FELL
FORMATC + 'rAl)
RETURN
END

PAtiE 001

BELL



FORTRAN IV V 0 2 . I - 4 THU 20-MAR-80 01 HOMO PAGE 001

0001 SUBR0UTINE TIMK
0002 INTEGER*2 RFLA(SF ITOiRI'Cf STATt TODi U>D2» 1START* ICLOL-K
0003 INTEGER*^ 0ATAA<7>
C004 DIMENSION ARRAY<560»10>
0005 COMMON/DISK/DATAA
0006 COMMON/Ah!RAY/I.\'i.i£XA»NEWIDFLASTlli» ARRAY
0007 COMMON INFITOfRTCFSTATFT0D»HID2»1START» HU.UCK
0008 CALL I P 0 K E C 4 4 F "167777.AND.IPEEKC44)) (CLEAR BIT 12 IN JSU
0009 TYPE 10
0010 10 FORMAT<'$'»:<XF'TIME='>

0011 ACCEPT 20»XRTC (ACCEPT T1MF. IN FLOATING PI
0012 20 FORMAT(FIO.O)
0013 RTC=XRTC * !CONVERT TO INTEGKR
0014 ICLOCK=RTC
0015 RETURN
0016 END

C********************************************

FORTRAN IV V02.1-4 THU 20-MAR-30 01J0VJ55 PAGE 001

C MOD 31-AUG-79
C*****************************************

0001 SUBROUTINE HELP
0002 TYPE 10
0003 10 F0RMAT<///10Xr'KEYBOARD COMMANDS'//

1 5X»'D~INPUT ID INFORMATION'/
1 5Xr ' I — INITIALIZE PROGRAMM'/
1 5X»'H~HELP PACKAGE'/
1 SXt'M—GO TO MONITOR'/
1 5X»'P—PAUSE/CONTINUE'/
1 5X»'R~READ SCALERS'/
1 5X»'S—RESTART'/
1 5Xf'T~SET TIME')

0004 RETURN
0005 END

C * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

FORTRAN IV V02.1-4 THU 20-MAR-80 01.MHJ31 PAGE 001

0001 SUBROUTINE ENDA
0002 C0MM0N/M0NIT/I100iI102tI104
0003 CALL IP0KEC104.I104)
0004 CALL IP0KEC102.I102)
0005 CALL IPOKEClOOf 1100)
0006 20 CALL IPOKE(*44r•167777.AND.IPEEK(*44)> ICLEAR JSU 12
0007 CALL CL0SE(2> iCLOSfc DISK KILE
0008 STOP
0009 END
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FORTRAN IV V02.1-4 THU 20-MAR-80 01:13i24 PAGE 001

0001

0002
0003
0004
0005

0006

0007

O008

0009

0010

0011

OO12
0013
0014
0015

c
c
c
c
c
c
c

c
c
c

c
c
c
c

c
c
c
c

c
c
c
c

c
c
c
c

c
c
c
c
c
c
c

c
c
c
c

SUBROUTINE CAL C

IS ENTERED WHENr IN SUBROUTINE CK» A TIMEOUT OCCURS FOK A RUN
WHICH IS THE 2UT.I OK TWO CONSECUTIVE BACKGROUND RUNS.
THIS RUN IS REFERRED TO BELOW AS THE 'CURRENT* RUN.'. I HIS PA IK
OF RUNS IS THE 2ND OK MOST RECENT PAIR. (HE HAIR 01- BACKGROUND
RUNS WHICH PROCEDES THE MOST RECENT IS 1HK 1ST PAxR. ANi.i IS
CHARACTERIZED BY THE 'ARRAY' INDICES 'JUKI* AN» 'JMH1', ANH
THE RUN ID'S 'IRBK1' AND '1RMB1*.
COMMON/ARRAY/ INDEXArNFUID»LASTID» ARRAY
DIMENSION ARRAY(£M40» JO)
REAL MBBAR
INTEGER*2 TEMPID

ASSIGNMENT FOR L1NEPRINTER

LP = 6

BEAM CURRENT INTEGRATOR IS 2ND SCAI FR-AUXILiAKY 1NTFRR0GAI ING
FLUX MONITOR

IGMON = 2

HELIUM-3 MONITOR IS 3Hi) SCAI.ER-PRIMAKY INItRROGAfING FLUX-
MONITOR

IHE3 - 3

FISSION CHAMHER IS 4TH SCALER-AUXIL1ARY XNfERKObAI ING Fl UX
MONITOR

IFC = 4

BREITMAN LONG COUNTER IS 57H STALER-AUXILIARY INTERROGATING
FLUX MONITOR

IBM = 5

SLAB IS 6TH SCAI.ER-PRIMARY DELAYED NEUTRON COUNTtR

ISLAB = 6

THE FOLLOWING FOUR SltPS INITIALIZE 2NM (MOST RECENT)
BACKGROUND PAIR 'ARRAY' INDICES CLEAR FLAGS

JBK2 - 0
JMB2 « 0
JBFLAG * 0
JHFLAG - 0

LABEL 'ARRAY* POSITION FOR CURRENT RUN
CURRENT INDEX OF 'ARRAY* * 1-560i KIMfLXt INK CONSIDERED RUN
IS INITIALLY SET TO THIS CURRFNT RUN

16



FORTRAN IV V02.1-4 THU 2O-MAR-80 01!13124 PAGE OOi;

0016 KINDEX = 1NPEXA
C
C RETURN IF THESE ARE THE FIRST TWO BACKGROUNDS
C

0017 IF<INDEXA .LT. 3> RETURN
0019 1000 CONTINUE

C
C RUN ID UNDER CONSIDERATION
C

0020 TEMPID = ARRAY(KINDEXrl) +0.1
C
C THE TWO BACKGROUND RUNS HAVE BEEN IDENTIFIED! PROCEED
C TO 1600
C

0021 IF(JMB2 .NE. 0 .AND. JBK2 .Nh. 0) GO TO 1600
C
C FALSE ENTRY: 1HF. CURRENT RUN IS NOT A BACKGROUND
C

0023 IFtTEMPID .LT. 10000) 60 TO 1314
C
C THIS IS A MACHINE OFF BK
C

0025 IF(TEMPID .LT. 20000) GO TO 1200
C
C THIS IS A MACHINE ON BK
C

O027 IF(TEMPID .LT. 30000) GO TO 1400
0029 IF<TEMPID .GT. 30000) GO TO 1313
0031 1200 CONTINUE

C
C FOLLOWING CONDITION IS TRUE FOR 2 CONSECUTIVE MACHINE OFF B*
C YOU HAVE BEEN THROUGH THIS SECTION BEFORE
C

0032 IF(JBFLAG .EQ. 1) GO TO 1315
C
C THIS IS THE MOST RECENT MACHINE OFF BK6D RUN
C JBK2 LABELS THE POSITION IN 'ARRAY* OF THE SECOND
C MACHINE OFF BKGD
C

0034 JBK2 = KINDEX
C
C IRBK2 LABELS THK IS OF THE SECOND MACHINE OFF BKGD
C

0035 IRBK2 - TEMPID
C
C CONSIDER THE PRECEDING RUN
C

0036 KINDEX - KINDEX - 1
C
C SET THE MACHINE OFF BACKGOUND FLAG
C

0037 JBFLAG - 1
0038 60 TO 1000
0039 1400 CONTINUE

17



FORTRAN IV V02.1-4 THU 20-MAR-OO 01.'13:24 PAGE 003

0040

0042

0043

0044

0045
0046

0047

OO48
0049

0050
0051

0052

0053

0055

C
c
c
c

c
c
c
c
c

c
c
c

c
c
c

c
c
c

c
c
c
1600
c
c
c
c

c
c
c
c

195
c
c
c
c
c
c

c
c
c

c
c

THIS CONDITION TRUE FOR 2 CONSLCUTIVE MACHINE ON BKbUS
YOU HAVE BEEN THROUGH THIS SECTION BtFORK.

IFCJMFLAG .EQ. 1) GO TO 1316

THIS IS THE MOST RF.CENT MACHINE ON BACKGROUND
JMB2 LABELS THE POSITION IN 'ARRAY' Oh THE SKCONU MAUHINF.
ON BACKGROUND

JMB2 = KINDEX

IRMB2 LABELS THK III OF SECOND MACHINE BACKGROUND

IRMB2 = TEMPID

CONSIDER THE PROCEDING RUN

KINDEX = KINDEX - 1

SET MACHINE ON BACKGROUND FLAG

JMFLAG = 1
GO TO 1000

ONWARD TO A BACKGROUND PAIR TAKEN IN THK PAST (FIRST PAIR)

CONTINUE

INITIALIZE 1ST (PORCEDING MOST Rf.CENT) BACKGROUND
PAIR 'ARRAY' INDICE

JMB1 = 0
JBK1 = 0

ITEMP INITIALLY SET TO THE RUN PRKCEDING THH MOST RECENT
BACKGROUND PAIR

JTEMP * INDEXA - 2
CONTINUE

RUN ID UNDER CONSIDERATION

TEHPID = ARRAY(JTEMPfl)

ASSAY RUN* UNINTERESTING

IF(TEMPID ,LT. 10000) GO TO 800

MACHINE OFF BACKGROUND

IF<TEMPID .L7. 20000) GO TO 200

MACHINE ON BACKGROUND

18



FORTRAN IV V02.1-4 THU 20-MAR-00 01:115.'24 PAGE 004

0057

0059
0061

0062

0063

0064

0066
0067

0068

006?

0070

0072
0073

0074
0075

C
c
c

200
C
C
C
C

C
c
c

c
c
c
c
c
c
c

400
c
c
c
c?

c
c
c
c
c
c
c

c
c
c
800

c
c
c
c
c
c
c
600

IFfTEMPID .LI. 30000) GO TO 400

MISLABELED RUN* UNINTERESTING

IF(TEMPID .GT. 30000) GO TO 800
CONTINUE

THIS IS THE PROCEDING MrtLHINE OFF BACKGROUND RUN
IRBK1 IDENTIFIES IS OF FIRST MACHINF OFF HrtCKGKOUNM RUN

IRBK1 = TEMPI Ii

JBK1 IS THE 'ARRAY' INDEX MACHINE OFF BACKGROUND RUN

JUKI •= JTEMP

SEQUENTIAL MACHINE ON AND MACHINE 0^^ BACKGROUNDS; UNUAKI)
TO CALCULATIONS

IFCJMM .EO. J1EHF+1) GO TO 600

OTHERWISE ANOTHF.R CYCLE

GO TO 800
CONTINUE

THIS IS THE PROCEDING MACHINE ON BACKGROUND
IRMP1 IDENTIFIES III OF FIRST MACHINE UN BKGD RUN

IRMBi * TEMPID

JMB1 IS THE 'ARRAY* INDEX MACHINE OFF BKGD RON

JMB1 « JTEMP

SEQUENTIAL MACHINE ON ANI.l MACH1NF. OFF BACKGROUND;
ONWARD TO CALCULATIONS

IF(JBK1 .EO. J1EMP+1) GO TU 600

DECREMENT THF. RUN NUMBLR ('ARRAY* INDEX) AND TRY AGAIN

JTEMP • JTEMP-1
GO TO 195

LOCATION 600 IS REACHED WHEN TWO SETS OF SEQUENTIAL *K AND
MACHINE ON BK ARF. FOUND. THE FIRST SET HAS ARRAY INDICES
•JBK1' AND 'JMBl'r.AND ID'S 'IRBK1* AND 'TRMifl' AMU THE
SECOND HOST RECENTt HAS 'ARRAY' INDICES 'JBK2' AND *JM»1*
AND ID'S *IRBK2* AND 'IRMB2'

WRITE(LP»131)
WRITE<LPf610) IRBK1rIRMBIrIRBK2*1RMB2

19



FORTRAN IV VO2.1-4 THU 20-MAR-80 01 .'13:24 PAGt 005

0076 610

C
C
C

O077
0078
0079

C
C
C

0080

0081
0002
0083

0084
0085
0086

0087
0088

C
C
C?

0089
0090 120

0091
0092 125
0093

C
C
C0094

0096

0097
0098
0099
0100
0101
0102

0103

c
c
c

c
c
c

c
c
c
c

F0RMAT<5X,'CALCULATIONS FOK RUNS BCTWEEN'rla.'(KM)'.16,'(hBl)'
1 r I6> ' (BK2) ' »I6f ' <Mfi2) . ' >

CALCULATION OF BACKGROUND AVERAGtS

BKBAR = (ARRAYfJBKlrlSLAfe) * AKRAYtJBK2»JSLAK))/2.
MBBAR =s < ARRAY ( JMPlrlSLAB) - ARRAY( JHK1 r i SLAB) )/ARRAY(JMB1. IHE3)
MBBAR = hBBAR + <ARRAY(JMK2rISLAH) -

1 ARRAY<JBK2rISLAB))/ARRAY(JMH2»1HK3)
MBBAR = MBBAR/2.

CALCULATION OF STATISTICAL UNCER1AINT1FS

DELBK = <BKBAR/2.>**0.5
A = ARRAY(JMB1,ISLAH) + ARRAY(JBK1tISLAH)
A • A + (ARRAY(JMB3»JSLAB) -
1 ARRftY(JBKl.ISLAB))**2/ARRAY(JMHl»iHKi)
A = A/(4.0*ARRAY(JHBl»IHf;3)**2)
B = ARRAY<JMB2tISLAB) + AKRAYCJBK2.ISLAH)
B = B + (ARRAY(JMB2rISLAB) -
1 ARRAY(JBK211SLAH))**2/ARRAY(JMB2»IHK3)
B = B/(4.0*ARRAY(JMK2,IHF.3>**2>

DELMB = (A + B>**0.5

WRITE AVERAGE BftCKGROUNns ANM UNCERTAINTIES

WRITE(LP1120 > BKRAR»DELBK tMBBAR tHELhB
F0RMAT(5Xr 'AVG.BK = ' .f 10. 2r '+ ' . H O . 2t ' t AVG. MK = ' rklJ.Sf
URITE(LP»125)
FORMAT<20Xt'SHE FiKSFONSE' »12Xf 'FC RFSPUNSL ' 11SX:•> 'HM RKSrONSt' )

ICALC = JBK1 + 1

•ARRAY* INDEX OF 1ST ASSAY FOLLOWING 1SI BKGU KAiR

IF(JMB1 .GT. JUKI) ICALC = ICAI.C + 1

DO FOR ALL ASSAYS BETWEEN THt-7 TWO PAIRS

DO 150 I = ICALOJBK2

CALCULATE SLAB RESPONSt RfcL TCi HK-3 MONITOR STATISTICAI ERROR

RESP * <ARRAY(IfISLAB) - BKBAR)/ARRAY(1f1HH3) - MRBAR
A * <ARRAYUrISLAK>/ARRAY(IrIHE3))**2
A « A*(1.0/ARRAY(IrISLAB) 4 1./AKRAY(I,1HKJ)>
B - (BKBAR/ARRAYdf IHf.3>)**2
B > B*(<DELBK/BKFIAR)**2 4 1.0/ARRAY( I, IHhS))
DELRES - (A + B + DELMB**2)**0.5
CALCULATE FISSION CHAMHtR/HE-3 MONITOR RA110 AND
STATISTICAL ERROR

FCRES * ARRAY(lflFO/ARRAY(I»IHF.3)
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FORTRAN IV

0104

010S
0106

0107
0108

C
C
C
C

C

C

c
c
c

0109
0110
0111
0112
0113 132
0114
0115

129
130
131

133

134
C
C
C

150
160

C
c
c
c
c
c

c
c
c

0117
0118
0119
0120
0121
0122
0123

0124
0126
0127
0128

0129

0130
0131
0132
0133
0134

0135

V02.1-4 THU 20-MAR-80 Oi:i3}24 PAGE 006

DELFC - FCRES*(l./AKRAY(IrIFC> + 1 ./AKRAYd f 1HK3) >**0.S

CALCULATE BREI1MAN/Hfc.-3 MONITORS RATIO AND STATISTICAL
ERROR

STAB = ARRAVdf IBM)/AKRAYdf IHF3)
DELSTA = STAB* d./ARRAYdf IBM) «• 1./ARRAYdfIHK3)>**0.5

STORE SLAP RELATIVE RESPONSE AND UNCERTAINTY )N 'ARRAY1

ARRAYdf8) - RfcSP
ARRAYdf 9) = DE'LRKS

WRITE RESULTS

WRITE<LPfi29> AKRAYdfl)
WRITE(LPti30> RKSF-fKCRESrSTA*
IDUM *= ARRAYdf 1)
URITE(3fl32> IDUhfRESPfOELRES
F0RMAT(I5'2E13.6)
DELRES = DELRES/RtSP
DELPC « DELFC/FCRES
OELSTA = DFLSTA/STAB
FORMAT(5Xt 'CALCULATIONS FOR RUN ID' .K10.0)
FORMAT(3Xr 'R ' f 5X»3dOXtE13.6> >
FORMAT(/)
WRITE(LPf133) OELRESfDELFCrDELSTA
FORMATOXf'Dtl.R'f2Xf3(10XfE13.6))
WRITE(LP» 134) IiELRHSfDtLFCfUfcLSTA

F0RMAT(3Xf 'HIKLR/R'.3< 10X»E13.6> >

EXIT LOOP IK THK NEXT ASSAY IS ONk OF THfc HAL'KGKOUND

IFCI+1 .EQ. JBK2 .OR. 1+1 .tO. JMB2) 60 10 160
CONTINUE
CONTINUE
ILAST * I
00 FOR ALL ASSAYS

00 190 K - ICALCfILAST

SETS INITIAL CONDITIONS

AVG « ).O
ICT - 0.0
SDMEAN • 0.0
RSO • 0.0
CMISO • 0.0

00 AVERAGE AND STANDARD DEVIATION FOR EACH RUN

DO 170 I - IfILAST
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0136
0138

0139

0140
0141

O142

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

EXIT UPON COMPLETION OF CALCULATION

IF<ARRAY(Irl) .NK. ARRAY<RF1>> 60 1 Cl I/O
ICT * ICT + 1

CALCULATE AVERAGE

AVG = AVG + ARRAY(I»6>/<ARRAY(1rV)**J)

CALCULATE MEAN STANDARD DEVIATION

SDMEAN = SDMEAN + ARftAY< 1.9 )**<-:•>
CONTINUE

CALCULATE AVERAGE FOR RUN

AVG = AVG/SDMEAN

CALCULATE STANDARD DEVIATION FOK RUN

SDMEAN = SDMEAN**(-0.5)

DO RF.L STANDARD DEVIATION AN).i LHISC FUR EACH RUN

DO 175 I = lrlLAST

EXIT UPON COMPLETION OF CALCULATIONS

IF(ARRAY<I>1> .NL. ARRAY(KfD) li(J TU 175

CALCULATE REL STANDARD DEVIATION FOR EACH RUN

RSD = RSD + (ARRAY(1.8) - AVG>**2
CHISQ = CHISO + (<ARRAY(It8> - AVG)/ARRAY(]t9))**:-

CONTINUE

SAME AS ABOVE 'IF'S1

IFdCT .LE. 1) GO TO 190
SETS NUMBER OF RUNS

FCT • ICT

FINIAL CALCULATION Fti Rf-.L STANDARD DEVIATION

RSD * RSD/(FCT - 1.)
RSD - RSD**0.5

CALCULATE FINIAL CHISG/DEG OF FREEDOM

CHISQ * CHISQ/(FCT - I.)

CALCULATE HOW FAR FORM SIGMA THIS RUN IS OKF

PAGE 00/

0143

0144

0145

0147
0148
0149

0150

0152

0153
O154

0155

C
C

C
C
C

C
c
c

170
C
C
C

c
c
c

c
c
c

c
c
c
c
c
c

175
C
C
C

C
C
C

c
c
c

c
c
c

c
c
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FORTRAN IV V02.1-4 THU 20-MAR-80 01il6'.2A PAGE 006

C
0156 PEE - <ARRAY<K»6> - AVG)/ARRAY(K.»)

C
C WRITE SAMPLE INFORMATION
C

0157 WRITE(LPfl31>
0158 WRITE<LP»2001> ARRAY(Kr 1 > t ICT>AVGrSDMt-:ANrRSUtCHISQ»PEE
015? 2001 FORMAT<5X, 'RUN 'ff-6.0»' IS ', I3f'TH RUN

1 WITH THAT ID.'»/»5Xf'WT. AUG. - '»E1S.6,'+'tE13.6r' (SI'
2 OF MEAN). RSD • 'E13.6»/p5Xr'CHISft/(N-l) » 't
3 E 1 3 . A . ' C U R R E N T VAI .Ut I S 't^7.Zt ' S IGMAS FROM MKAN. )

0160 190 CONTINUE
0161 00 417 I - If4
0162 417 WRITE(LP>416)
0163 416 FORMATC + 'F^iOX)
0164 WRITE(LF»2002)
0165 2002 FORMAT('l')

C
C RETURN TO CONTROLLING PROGRAM UPON COMPLETION OK LAI.C
C

0166 RETURN
0167 1314 WRITE(LPil40)
0168 140 FORMAT(5Xf'FALSE ENTRY TO CAI.Ci RfiTURN.')
0169 RETURN
0170 1313 WRITE(LPfl41>
0171 141 FORM AT (5Xr'PRESUMED BK OR H» HAS .b'T. 300001 RKTURN. ')
0172 RETURN
0173 1315 WRITE(LPrl42>
0174 142 FORMAT(5Xt 'TWO CONSECUTIVE FKSf NfrEIi AN Mb. RICTURN')
0175 RETURN
0176 1316 WRITE(LP>143>
0177 143 FORMAT<5X»'TWO CONSECUTIVE MHSJ NKED A PK. RETURN')
0178 RETURN
0179 END
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APPENDIX B

VANDG3 SAMPLE OUTPUT

142. 3035092. 250906.
194. 3036572. 251154.
193. 3029827, 251692.
123. 3035993. 250197.

20004. 3040712. 248646.
10004.

CALCULATIONS
AVG.BK =

CALCULATIONS
R
DELR
DELR/R

CALCULATIONS
R
DELR
DELR/R

CALCULATIONS
R
IiELR
DELR/R

CALCULATIONS
R
DELR
DELR/R

0. 13.

141183.
142474.
142755.
140555.
t.5*093.

0.

1/2636."*. 1
173210V, 1
1724230. 1
1718254.
1/10610.

23.

FOR RUNS BETWEEN 10003<BK1> 20003<MBl
8f;3.00+ 20.

3HE RESPONSE
FOR RUN ID

0.536754E-01
0.527836E-03
0.983385E-02

FOR RUN ID
0.554313E-01
0.534951E-03
0.965071E-02

FOR RUN IH
0.558790E-01
0.536240E-03
0.959645E-02

FOR RUN JM
0.316568E-01
0.427557E-03
0.135060E-01

65.AVG.

142.

194.

193.

123.

MK = 0.278002
FC RESPONSE

0.562693E+00
0. ltt7:!OSt-<>:-2
0.332694L-02

0.5672/7F+00
0.lfc(8148E-02
0.331669K-02

0.567181 F.+OO
0.187926L-02
0.3J13J2K-02

0.56177/F+00
0. J87262K-0:?
0.333339C-02

5018.
S4/3.
561 /,
9469.
1589.
833.

7997S43.
7997267.
7997881.
/99H396.
/99v:i6;.<.
7997684.

) 10004<BK2> 20004 (MBi').
K-02+ 0.137678C-03

KH RKSPOK'SE

0.6H80S2t+01
0.14/005E-01
0.213654C-02

0.689660E+01
O.14/;J54F.-O1
0.213517E-02

0.685056E+01
0.1461/7E-01
0.213379K-02

0.686/60K+01
0.146954C-01
0.2i;<9B2t-02

RUN 142. IS 37H RUN WITH THAT 1U.
WT. AVG. = 0.536693E-01+ 0. :<0:<559t-03 (SD
CHISQ/(N-1) = 0.837401E+00CURRENT VALUE IS

IJF MhAN). KSU = 0.4H0203E-03
0.011 SIGrtAS FROM MfcAN.

RUN 194. IS 5TH RUN WITH THAT ID.
WT. AVG. = 0.559341E-01+ 0.235232E-03 (SB
CHIJG/CN-1) = 0.106342E+01CURRENT VAI.UK IS

OF MEAN)r RSD = 0.S480V1F-O3
-0.940 SJtiMAS FROM Mf-.AN.

RUN 193. IS 5TH RUN WITH THrtl IB .
UT. AVG. = 0.557869E.-01+ 0.234490E-03 (SW
CHISQ/(N-1> = 0.253027E+OOCURRf:NT VAI.Ut IS

OF Mt-.AN)» RSD = 0. 26291 Oi.-0*
0 .1 /2 SltiMAS f-KUM MEAN.

RUN 123. IS 3TH RUN WITH THAT IV.
WT. AVG. = 0.313761E-01+ 0.242117E-03 (SLi
CHISQ/(N-1) = 0.162981E+01CURRt.NT VALUE IS

(IF MKAN>r KSD = 0.538833E-03
0.657 SVUMAS FKOH MKAN.
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