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for Analyzing Plutonium 

Gamma-Ray Spectra 
Volume 3 

Software Listings 

Abstract 
A plutonium gamma-ray analysis system that operates on MS-DOS-based 

computers has been developed for the International Atomic Energy Agency (IAEA) 
to perform in-field analysis of plutonium gamma-ray spectra for plutonium 
isotopics. The program titled IAEAPU consists of three separate applications: (1) a 
data-transfer application for transferring spectral data from a CICERO multichannel 
analyzer to a binary data file, (2) a data-analysis application to analyze plutonium 
gamma-ray spectra for plutonium isotopic ratios and weight percents of total 
plutonium, and (3) a data-quality assurance application to check spectral data for 
proper data-acquisition setup and performance. Volume 3 contains the software 
listings for these applications. 

*L 
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c 
(Large 

Subroutine 1AEAPU 
C 
c....................................................................».. 
C * C lAEAPtl * C ====== • c ........................................................................... c c 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
c Laurence Livernore National Laboratory 
C Livermore, CA. 94550 
c 
C This work supported by LLKL P0» 9107605 
C 
£.............•.............*•«..........»....•......................... c 
C Title : IAEAPU 
C Revision : 4.2 
C Author : Uayne D. Ruhter 
C : Revised for MS-DOS machines by Russet: Fleming 
C COMPUCHEH, Inc. 
C 30998 Huntuood Avenue, Suite 107 
C Hayward, CA. 94544 
C <415>«89-6S14 
C Date : 2/2/58 
C Language : Microsoft Fortran Ver. 4.01 
C 
Q....................................*..... ......................... 
c 
C Abstract : 
c This program analyzes plutonium gamma-ray spectra for Plutonium 
C isotopic ratios and Height percents of total plutonlUM. The 
c program Is also capable of analyzing genua-ray spectra of nixed 
C uranium and plutoniun sample) for Plutonium isotopics and U-23S 
C to total ptutonium. 
C The program analyzes gamna-rdy peaks beginning at 123-keV up to 
c 383-kev. For a complete analysis to occur the spectrum must start 
c at or below 121.5 kev and Include the 208.0-keV C-237 peak, lhe 
c only Input required to the program Is the positions of the Pu-241 
c 148-kcv and the u-237 208-keV peaks. This version is an adaptation 
C of the program written for the IAEA to interact uith the Silena 
C CICERO MCA. This version will run on an NS-00S based system 
c and read the data from a disk file. 
c 
c.........<......>..................................................,,.,. c 
C Arguments : 
C 
c........................ , 
C 
C Routines 
c Called : CTAIL 
C BWf 
C BKSD 
C 6KGRD 
C RDSK 
C KATtHV 
C GFIT2 
C HAXVAL 
C STRIP1 
C NCNTS 
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C URTEMP 
c PUFITT 
c wpm 
C AVE 
C MORE 
C Libories 
C Used : 
c 
c........................................................................ c Revision History C Include date.revision I.D., and details ) * 
c....................................................I................... c 
C Date: 1-NOV-80 
C 
C Update: 20-OCT-86 VERSION 2.6 
C Modified weight calculations for ratio determination 
C and modified 332- and 345- keV area calculations 
C 
C Update 9-OCT-86 
C Modified relative efficiency, removed 148 peak 
C 
C Update 11-OCT -86 
C Added Covariant terms to error analysis for 
C isotopic abundances 
c 
C Update 22-JUN-87 
C Modified to run as a subprogram within a larger 
C executable f i l e 
C 
C Update ' I5-AUC-87 
C Modified to print out peak areas only when option selected 
C 
C Update 2-HOV-87 
C Put In decay correction and dropped channel analysis 
C Update 12-JUL-S8 Version 3.S 
C Changed Pu-241 160-keV branching ratios and modified 
C Plutonium Height percent abundance errors, corrected 
C 345-keV area error calculation. 
C 
C HMM>ll««l.MM«i««IMimBHMM*lMM»l«M 
C COMMON and variable declarations * 
c ••••••• ••• «•••• •• 
c 

IMPLICIT DOUILE PRECISION <A-H,0-2> 
SINClUOtViaca.cimV 
c 
c COMMON /INPUT/ nref,tpZ38,tp2S9,tp240,tp241,tp242,te241, 
c x tpe2S8,tpe235,tpe240,tpeSl,tpe242.tae241, 
e x coltfsw,fna*e,rname,bin,printer,exflag,rep, 
c x spectiiw,spec&te,Amdate,Pudate,sample 
c CHARACTER BlH'I.PDINIER'l.EXFLAC'I.IWHWJO.fMANt'SO.JUNK'l 
c character repM.ipecdate'lO.sptctlai'lO.amdatc'IO.pudstcMO 
c character taiaplcMO 

c IMIECER't Nref{2) 

SINCLUDE: •laeadb.can1 

common /dbsave/ cp238, 
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cpe23B, 
cp239 
cpe239, 
cp240, 
cpe240, 
cp24l 
cpe24l, 
cp242 
cpe242, 
cpou, 
cpoue, 
ce2«0, 
ce240c, 
cfname, 
csefiple, 
cal 
CZ4849, 
cez484v, 
CI4049, 
cez4049. 
CZ4149. 
cez4149, 
cz5141, 
cez5141, 
CZ2549, 
cez25«9 

character cfname*30,csanple*10 
dimension cal(IO) 

PARAMETER 
PARAMETER 

(NRON=10) 
(NMC • 44) 

INTEGER TEMP,fstat,f l i iw,idev*2 
INTEGERS nuKiatalilOO) 
INTEGER*2 snon,sday,syear<anon,aday,ayMr,pday lp)inn,pyear 

CHARACTER*! STR(52),Jnk 
CHARACTER SND«24,Cilc*10 
CHARACTER*2 SH,SO,Sf.AH,AI),AV,PO,PN,PY 
L0GICAL*2 CONVRG.llFLG,ARJ75,p242f8 
logical exists,nodecay,debug,ctoiaidecay,dopudecay,safflflaB 

COMMON /MAIN/ 
YI210). 
ALPHAI6.6) 
SUH<6), 
ERROR!/), 
« I T ( 1 0 ) . 
SIGMAA<?) 

X<9), 

variable initialization declarations 

DIMENSION 
ENSTCH(NRGN), 
ENECHCNRCN), 
NBGKNRCN), 
NBG2(NRGN), 
NKFIG(9), 
SID<2>. 
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2 RATI0(13), 
2 SHAPC(Z), 
2 REFCH(2). 
2 ENGCNPO. 
2 PH>0S(9>. 
2 PKHTC9), 
2 H I (4 ) , 
3 PT(6), 
3 AX(210,6), 
3 ANS(6>, 
3 C(2),AREA(HPK) 

DIMENSION ERR(HPK), 
4 P (7 ,6 ) , 
4 WIF(7), 
4 BETAC4), 
4 RAT<4), 
5 SE(NRGN), 
5 TBG<20), 
5 PCTC6), 
5 PCTE16), 
5 UPCK6). 
5 ISONN(S), 
5 iaren(7) , 
5 t h H ( 6 ) , 
5 0RATI0(6), 
5 OATAI4100) 

EQUIVALENCE (AREA(S),A125>, 
1 CA«EA(6),AT29>, 
1 (AREA<13),A148>, 
2 CAREAC15),*1S2>, 
2 (AREA(19),A160>, 
2 (AREA(22),A165), 
3 (AREA(24),AtS5), 
3 ( « R l A i J i ) , ' : n l ) , 
i (ARFA(?A).A20B> 

i . . , j u i , « i < i 

4 CAREA(40),A370>, 
4 (AIEA(43),A37M 

EQUIVALENCE < E A « ( 5 ) , ! : R 1 2 5 > , 
5 C E R R ( M . T ; : ; > . 
5 (ERR(I3),ERI49), 
6 (EIR(15),E«152), 
6 (ERR(19),ER160>, 
6 (ERRC22>,E»165), 
6 (ERR(24),ERtB5), 
6 (£«.«<«>,ER20J), 
6 (E«R<26>,E»2CU», 
0 <ERII(2V),E«267), 
6 (E«R(30),E«332), 
7 (EM(37),ER345), 
7 (ERR(40),ER370), 
7 <E«R(43),ER37S) 

EQUIVALENCE (P( l ,1) ,AI( (1 l l» , (aETA(1) ,ANS(1)> 

EQUIVALENCE 
<PCT<D,P238>. 
(PCI(2),P239), 
(PCI(3),P240), 
(PCT<4),P241>. 
(PCT(S),P242), 
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6 (PCT<6),A241), 
1 (PCTE(1),PE238), 
2 <PC1E(2),PE239), 
3 (PC1E(3),PE240>. 
4 (PCTEC4),PE241>, 
5 (PCTE(5),PE242), 
6 (PCTE(6),AE241) 

DOUBLE PRECISION SUH,ALPHA 

C THE BYTE STRING BELOW CONTAINS INFORMATION NEEDED IN fI IT IHG 
C EACH PEAK OS PEAK GROUPING. THE FIRST VALUE ON EACH LINE 
'; INDICATES THE NUMBER OF PEAKS IN THE GROUP. FOR INSTANCE 
C THE FIRST 6 ON THE FIRST LINE INDICATES THERE ARE 6 PEAKS 
C IN THE FIRST GROUP. THE REMAINING VALUES IN THE LINE INDICATE 
C WHETHER THE PEAK HEIGHT IS A FREE PARAMETER FOR THAT PEAK 
C OR IF IT IS FIXED RELATIVE TO ANOTHER PEAK. IF THE VALUE IS 0 
C OR IS EQUAL TO THE NUMBER OF PEAKS IN THE GROUP, THE PEAK 
C HEIGHT IS A FREE PARAMETER. ANY OTHER VALUE INDICATES THAT 
C PEAK IS FIXED RELATIVE TO THE FREE PEAK INDICATED Br THAT VALUE. 
C FOR INSTANCE, IN THE FIRST LINE THE VALUE 3 FOR THE SECOND,THIRO, 
C AND FOURTH PEAK INDICATES THAT THESE PEAKS ARE FIXED RELATIVE 
C TO THE THIRD FREE PEAK IN THE GROUP WHICH IN THIS CASE IS 
C THE LAST PEAK. THE PEAK WHICH HAS A VALUE EOUAL TO THE NUMBER 
C OF PEAKS IN THE GROUP IS THE PEAK TO WHICH THE POSITIONS OF 
C ALL THE OTHER PEAKS ARE FIXED TO, i.e., IT IS THE POSITION 
C REFERENCE FOR ALL OF THE OTHER PEAKS IN THE GROUP. 
C 

DATA Snrt'.'O'.'i'.'l',l3\'0,,'6\ 
2 'B'.'O'/O'.'O'.'O'.H'.'Oi •8,,'5", 3 '1','1\ 
4 >7VO\ ,3\'0 ,, ,0 ,,'0 ,, ,7','<•'. 
5 '1\'1\ 
6 '1\'l', 
7 ' I ' . ' l ' , 
8 '8', ,0 I, ,6', ,0 ,, ,6 ,, I0 I,'0' ,'0\'8', 
9 '7', I 4^ I4 I, ,0 I, ,0V0','7',•0', ,• ,/ 

C OUTPUT OEVICE LOGICAL UNIT I 
DATA NDEV/0/ 

C INPUT DEVICE LOGICAL UNIT » 
DATA INDEV III 

c Line number counter for interrupted output to screen 
illne=0 
DATA ISONM/238,239,240,241,242/ 
data iaren/129,165,203,208,267,345,375/ 

c half lives of isotopes in minutes 
data thlf/4.6l3e07,1.26S6e10,3.44e09,?.574tO6, 

• 1.979ell,2.277e08/ 
C 
C ENERGIES (KEV) OF PEAKS TO BE ANALYZED 
C 

DATA EKG/122.994,123.62,124.51.125.21, 
1 125.299,129.294,141.567,143.35, 
2 143.77.144.211,146.077,146.557, 
2 KB.567.150.11,152.68,154.2, 
4 159.961,160.00,160.313,161.479, 
4 163.35.164.597.165.926,185.72, 
6 203.537,2O8..262.1,205.33.267.54, 
9 332.390,332.853,335.430,336.104, 
9 337.760,340.486,341.517.345.014. 
1 367.050.368.546.368.603.370.933. 
1 372.47,375.039,376.595/ 
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C 
C START POSH IONS IN KEV FOR EACH PEAK OR PEAK GROUPING 
C 

DATA ENSTCH/120.,140.3,151.8,157.4, 
5 184.0,201.4.206.1,266.4,330.5.366./ 

C 
C SIOP POSITIONS IN KEV FOR EACH PEAK OR PEAK GROUPING 
C 

DATA EHECH/130.6,150.9,153.8.166.8, 
5 187.,205.,211.7.268.7.347.14,377.9/ 

C 
C NUMBER OF CHANNELS USED TO DETERMINE THE BACKGROUND IN 
C IN FRONT OF EACH GROUP 
C 

DATA NBGI/2,10,4,5,5,3,5,5,20,6/ 
C 
C NUMBER OF CHANNELS USED 10 0E1ERHINE THE BACKGROUND 
C BEHIND EACH GROUP 
C 

DATA NBG2/10,3,3,7.5,3.10,10,10.3/ 
C 
C OFFSET ENERGIES FOR EACH GROUP 10 SET STARTING CHANNEL FOR 
C SEARCHING FOR REFERENCE PEAK 
C 

DATA SE/5.3,7.4.0..6.1,0.,0.,0..0.,11.5,7.0/ 
C 
C INTENSITY RATIOS FOR INDICATED PEAKS 
C 

DATA RATIO/ 
1 0.00315, 
2 0.00993, 
3 0.009. 
4 0.42, 
5 0.166S, 
6 0.05, 
6 0.9203, 
7 0.203, 
1 0.055095. 
2 0.057515, 
3 0.19426, 
4 0.16496, 
5 1. 
7 / 

C 
C ENERGIES OF DEFERENCE PEAKS USED TO ESTAILISH GAIN, ZERO, ANO 
C PEAK SHAPE PARAMETERS 
C 
C FU-242 VALUE ENTERED FLAG 

P242FG • .TRUE. 
C 
1 510(1)«148.567 

510(21=208. 
C Reset, could have been changed by u analysis 

ENSICH(6)'201.4 
ENECHI6) *205. 
NIG2(6> "2 

C 
C •••[ Set Debug Flag ) • • • 

DEtUC'.FALSE. 
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C 
139 format!/,' Report file ',A,/,' exists. Overurite it ? ',!> 
HO formate/,1 There is a problem uith creating ',A) 
HI format!/,* Aborting analysis, retry uith a different report name') 
200 FORMAT!//,1H0.T13," IAEAPU ANALYSIS OF SPECTRUM:',A) 
201 format!/.T33,'Pu238/Pu239 =',111.6,' •-',fll.6,/, 

• T33,'Pu240/Pu239 =',fl1.6,' ••',«11.6,/, 
« T33 ,'Pu241/Pu239 =',H1.6,' ••',fl1.6,/, 
• 133,'Am241/Pu241 = ',H1.6,' ••',111.6,/, 
• 133/ U235/PU239 =',f11.6.« •••,111.6,/) 

202 FORHAT!1X,T28,' PLUTONIUM AGE =',F9.2,' •-'.F9.2," OATS',/.IK, 
1 T42,' =',F9.2,' ••',F9.2,' TEAKS1,IX) 

203 FORMAT(///,T24,'UT.PCT. ABS. ERR './) 
211 FORMAT!///,T25,'MEAS. DECAY CORR.') 
213 FORMAT(T24,' UT.PCT. ABS. ERR OPERATOR UT.PCT. (M • 0 « 

''' 
214 FORMAT(T24,' . . . . ' ) 
204 FCKMAT(5(/ T 2 5 7 1 W 7 I 3 , 1 — = T 7 F 7 . 4 , ' • • ' , F 6 . 4 , / ) l X > 
205 FORMAT(T17,'AM241 * ' , F 7 . 4 , ' • • ' , F 6 . 4 . 

1 / / ,T9, 'U235/PU RATIO = ' ,F7 .4 , ' • • ' , F 6 . 4 ) 
206 FORHAT(T18.'AM241 - ' , F 7 . 4 ' • • ' ,F6 .4 ,10X,F7 .4 ,11X,F7 .4 , / / . 

1 T10,'U235/PU RATIO «* ,F7 .4 , ' • • ' . F 6 . 4 ) 
207 FORMAI(/,T7,' PU240 EFFECTIVE = ' ,F7 .4 , ' • , , F 6 . 4 ) 
209 FORMAT!/,• SPECIFIC POWER («*/»> = ' , F 7 . . l , ' » - ' , F 6 . 4 / ) 
210 FORMATC Declared isotopic values not entered. T " 2 tes t ' 

1 • NOT performed.') 
212 F0RMAKT9,' VALUE OF T**2 » . F 1 3 . 3 , / > 
300 FORMAT(TI7,'PU',13,' > ' ,F7 .4 , ' • • ' , F 6 . 4 , / > 
301 FORMAKT17,'PU',13,' = ' ,F7 .4 , ' • • ' ,F6 .4 ,3X ,K , /> 
305 F0RMAT(T18,'PU',I3,' «',F7.4,' •-',F6.4,10X,F7.4.11X.F7.4,/) 
306 F0SMATCTI8,'PU',13,' =',F7.4,' ••',F6.4,3X,A,/) 
400 forir.at(' Sample Name: '.A10,/) 
800 formatCIHI,/) 
801 FORMAT(14) 
802 FORMAT!12) 
903 FORMAHD8.3) 
901 FORMAHA) 
905 FORHATC THERE IS A PROBLEM UITH SPECTRUM NAMED: ',*) 
909 FORMAT!' 1AEAPU VERSION 4.2',/,' ANALYSIS OF : ',») 
910 FORMATC CAIN =',F7.4,/,' ZERO »',F8.3,/,' FWaM<208 KEV)=',FS.S> 
911 formate Spectrum Date: ',a,/,' Spectrum Time: ',af 

• /,' Spectrum ID #: ',15.0. 
• /,' Spectrum Llvetime: ',18.0,' seconds') 

912 forrote Spectrum total counts: ',110.0) 
913 FORMAIC Opor. Pu Analysis date: >,»> 
914 FORMATC Oper. Am Analysis date: \a,/> 
920 FORMAT(' PEAK EN. COUNTS JER') 
921 FORMAT)/,1», 

+ IAEA Plutonium Analysis Diagnostics ,/) 
922 FORMAT!/,' CROUP *'.I2> 
925 FORMATC REDUCED CHI-SOUARE o',F6.1> 
940 FORHAUF7.0 3F1I.2) 
970 format(1x,i3,'-koV peak area is <= 0. Analysis aborted!') 
9101 formate 148-KoV peak position entered: ',14) 
9102 formate 208'KoV peak position entered: ',14) 
9400 FORMAT!1 SHAPCI1) =',F8.5,/,' SHAPCI2) =',F8.5,/,' A1AIL =',F5.S, 

• / , ' BTAIL = \ F 5 . 3 > 
9500 format!' Working on group ' , i 2 ) 
C 

c............................... ,,, 
C 5 ca l l els 

C 
C • • • ( G e t Info from OU1JA.PRH ) • 
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C 
cal l getd 
i f (eaflag.eq. 'X'J goto 999 
i f ! ! t p 2 3 8 . I t . 0 ) . o r . ( t p 2 3 9 . l t . 0 ) . o r . ( t p 2 4 0 . l t . 0 ) . o r . 

• ( t p 2 4 1 . l t . 0 ) . o r . ( t p 2 4 2 . l t . 0 ) . o r . ( t a 2 4 1 . l t . 0 ) ) then 
tp238=0 
tp239=0 
tp240=0 
tp241=0 
tp242=0 
ta241=0 

endif 
p238= tp238 
p239= tp239 
p240= tp240 
p241= tp241 
p242= tp242 
•241= U241 
pe23B= tpe238 
pe239= tpe239 
pe2«0= tpe240 
pe24t« tp*241 
pe242" tpe242 
•e24l» tae241 

wpct(1)>p23B 
wpct(2)tp239 
wpct(3)»p240 
«pct{4).p241 
upct(5)iD242 
upct(6)«a241 

idev=4 
c i t l tes tb lMfn*K,b l i i , ldev) 
IF (HN.EO.'I')THEM 

OPEN(INCEV,FILE«FNAHE,STATUS.'OLO',FOUM.'IINART' 
• I0ST»T»T£MP> 

ELSE 
OPEN (IHOEV,FllE'=FNAMC,STMUS»'OL0',ACCESS<i'SEOUEHTIAl', 

• lOSIAT'TEW) 
ENDIF 
IF (TENP.NE.O)COIO 6 
CO TO 7 

6 «nEf.*,W5)FKAME 
wri te!* ,M'Press Enter to Continue' 
r«ad(\901)Jr* 
CO TO 999 

C 
C READ DATA FILE INTO DATA ARRAY 
C 
7 tenpnuapenevh( 1 > 

IF (BIN.EO.'B 1) THE': 
CALL «DBIN(NUHCMS,nuiOATA,INDEV> 
do 1234 Ul.nunchs 

data< I )cdble(ram)ato( I ) ) 
1214 continue 

ELSE 
CALL «DSIC!tWHCHS,0MA,INDEV> 

CKDIF 
encch!1)mempntfit 

- I Dropped channel analysis ) - • 

http://tp239.lt
http://tp240.lt
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do 1235 i=3,numchs 
if <(i.gt.3).and.(data(i-1).ge.2Q).and.<data(i*1).ge.20> 

* .and.(data(i).eq.O))then 
writc(*,*> 
write(*,*)'Zero count channel found at channel number',i 

writeC*,*)'Aborting analysis. Transfer data again arid rctr 
write(*,*)'anatysis with new spectral data.' 
writo(",*) 
write<*(*)'Press Enter to Continue' 
rcad(*,90l)jnk 
goto 999 

endi i 
continue 

Printer = 0,S,P 
IF (PRINTER.EQ.'P') THEN 
writc(",*> 
Hrite(*,*)'Report going to the printer, make sure it is on-line' 
urite(*,») 
urite(",*)'Prcss Enter to Continue' 
read(*,90l)jnk 
wri te ( * , *> '0k ' 

0PEN(2,FIIE='PRN'> 
N0EV=2 

e lse i f (pr in tcr .eq . 'O ' ) then 
wr i to ( * , *> 
Hrito(*,*)'Roport going to disk,' 
write(*,*)'Make sure drive is ready and there Is free disk space* 
write**,•> 
write(**)'Press Enter to Continue' 
rcod(* 901)jnk 
urjte(4,*),0k' 

inquire(FlLE=rnameJEXIST=c*ist$) 
if (exists) then 

writc(*,139)rname 
rcad(*,901)jnk 
if ((jnk.eq.'N').or.(jnk.eq.'n')) then 
urite(-,H1) 
urtte(V-)'Press Enter to continue' 
read(*,901)jnk 
goto 999 
else 
open(^,HlE=RNAME,status='0LD•,occe5S=•SEQUENTIAL1, 

* I0STAT=fstat) 
i f ( fs ta t .g t .O) then 

write(*,K0)rname 
write(* •J'Press Enter to Continue' 
read(*,9Q1)jnk 
goto 999 

end if 
endif 

else 
open(2, FILE=RNAMEtstotus='NEW,access"'SEOUENrML', 

• 10SIAl=fstat) 
if (fstat.gt.O) then 
urite(*,140)rname 
write(*,*)'Press Enter to Continue* 
rcod(*.901)jnk 
goto 999 

endif 
endif 
ndev=2 
else 
ndcv=0 
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call els 
call locate(2,1,ierr) 
ENDIF 
if (debug) then 

uri te(",*)' Samplenum='", sample,"" 
wr i tc( *, *> ' 1234567890123456789012345678901234567890' 

endi f 
C---[ If sample flag is true, write results to Anresutt.dbf ]-•• 

if (sample.cq.' ') then 
somflag=.false, 

else 
somfIag=.true. 

endif 
if (debug) uritc(* •)*Sample flag=',samflog, 

• • sample='M,sample,"" 

c • • • [ Oecay correction 1 • • -

dopudecays.false. 
doamdecay*.false. 
nodecay=,false, 

e convert specdate.Pudatc and Amdate to integers for month, day and year 

c Specdate's month,day,year 
sy-specdate(1:2) 
sm=speedate<4:5) 
sd=spccdate(7:B> 
i f ((Sffl.eq.* * ) .o r . (sd .eq . * ' ) .o r .<sy .eq . ' *))then 

uri te(ndcv,*) 
u r i tedxfev , * ) ' Spectrum acquisition date is not def ined, ' 

wri tctndev,* ) ' decay correction wi l l not be performed.' 
HritcCndev,*) 
nod*cay».true. 
goto 555 

cndif 
ref>d(sm,80?)smon 
readCtd,B02)sday 
read(sy,B02)$year 
i f (debug) u n t e C \ * ) ' spec month=',s»,' iwnthc.smon 
i f (debug) w r t t c C V ) ' spec days'.sd,* day=',sday 
i f (debug) w r f t e ( V > * spec ycafB' .sy, ' ycar"',syear 

c Pudate's month,day,ye«r 
py^pudate(1:2) 
pm?pudate{4:$) 
pd-pudate(7:0) 
i f <(pn.eq,' ' ) .o r .<pd .eq . ' ' ) . o r . ( p y . e q . ' ' ) ) then 

urite(ndev,*> 
yrttttntev,*)• Plutonium analysis date fs not defined, Plutonium' 

u r l t e (ndev , • ) , decay correction wi l l not be performed.' 
uriteendev,*) 
dopudeciy-.falie. 
goto 1222 

endif 
read(pm,802)pmon 
read(pd,S02)pday 
read(py,802)pyear 
dopudecayi.t rue. 
if (debug) wr*te(*,*>» Pu •onth«<,pRf • monlh»',pmofi 
W (debug) wrl«(*,*>* Puday»',pd,* day"*,pday 
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if (debug) writeC*,"*)1 Pu year=',py,' year=',pyear 

c Amdate's month,day,year 
1222" ay=amdate(1:2> 

&m=amdate(4:5) 
ad±amdate(7:8) 
if ((am.eq.1 'j.oMad.eq.1 ').or.(ay.eq.' '))then 

uritelndev,*) 
write(ndev,*)' Americiun analysis date is not defined, Americiun' 

writetndev,*)' decay correction will not bo performed.1 

writelndev,*) 
doamdecay=.false. 
goto 554 

endif 
read(am,B02)amon 
read(ad,B02)aday 
read(ay,602)ayeer 
doamdecay-.true. 
i f (debug) w r i t e t * , * ) ' Am months',am,' months', anion 
i f (debug) w i « e < * , * ) ' Am days' ,ad, ' days',aday 
i f (debug) w r f t e ( * , * ) ' Am yearn' ,ay, ' year»',ayear 
i f (debug) wrl«e<«,*) ' Nov doing decay correction' 

cal l c2jdat(smon,sday,syear,sdays) 
cal l c2jdat(pmon,pday,pyear,pdays) 
pdettssdays-pdays+36S.25°(syear-pyear) 
cal l c2jdat(amon,aday,ayear,adays) 
adettssdays-odayst36S.25*(syear-ayear) 

554 continue 

• t Pli'toniufl Decay Correction ) • • • 

old24Uxpct(4) 
wttotal = 0. 
i f (dopudecay) then 

do 1233 j=1,5 
call decay(vpct,pdelt,thlf,j) 
wttotal = uttotal • vpct(j) 

if (uttotal.te.0.)wttotal=1. 
do 1244 jcl.S 

wpct())s 100. * upct(i)/uttotal 
p242 s upct(5) 

c •••I Americfum Decay Correction ]••• 
c 

if (doamdocay)thcn 
xpon » exp(-.693147 * adelt • 1440. /thtf(6)> 
wpct(6) • vpct(6)'xpon -1.034223*old241*(exp(-.693147-

1 1440. • edelt/thlf(4)) • upon) 
end if 

if (dopudecoy) then 
nodeeey=.False, 
else 
nodecavs.True. 

endif 
555 continue 
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c 
c •••( End of decay correction ]••• 

if (p242.ne.0) then 
p242fg=.true. 
else 
p242fgs.false, 

endif 
if (nref(l).eq.O .or. nref(2).eq.0)then 
urite (ndev,*)' 2e. o value for reference peak. Check input.' 
return 
end if 
GAIN=(ST0C2)-STD(1))/<NREF;2)-NREF<1)> 
ZE80=51D(2)-««EF(2)"CA1H 
PE242 • PE242 • P242/100. 

C 
C APPROXIMATE SHAPE CONSTANTS FOR FU'M AND TAIL PARAMETERS 
C 

SKAPC(T>*.2 
SHAPC(2)«.0017 

C THESE ARE APPROXIMATE VALUES 
ATAIL.0.058 

C THIS IS All APPROXIMATE VALUE FOR CAIN 
•IAIL«2.0'GAIN 

C 
C INITIALIZE COUNTERS A W POINTERS 
C 
C NUMIED OF CROUPS 

NGRP'NRGM 
C PEAK COUNTED 

NPKS'O 
C SIDING POINTED 

NSTRPT'1 
C DATI0 POINTED 

NRATPT'1 
C INITIALIZE 375-keV PEAK ARE* 

«J75«0. 
C USED FOD FLAG LATER 

AR375 • .FALSE. 
C 
C USING DEFERENr PEAKS ESTABLISH GAIN, ZERO, AND PEAK SHAPE 
C PARAMETERS !-•> GIVEN SPECTRUM. IUO PASSES ARE HADE BECAUSE 
C OF THE APPROXIMATE ESTIMATES OF PARAMETERS USED ON THE FIRST 
C PASS. 
C 

00 11 JJ-1,2 
J • 1 
DO 10 K.2,6,4 

C 
C THE K COUNTED GOES FROM 2 TO 7 TO GET THE SPECIFICATIONS 
C (DOM ENSICH AND ENECH JURATS FOD THE 148- AND 20B-KEV REGIONS 
C 

IST»(ENSTCH«WER0)/GAIN 
tend • encch(k) 
I f (k.eq.6)eend • enech(k»1) 
IEND>(Eend-2ER0)/GAIN*l 
SI'FLOATOSI) 
STADT>ST-t. 
NUMS'HIGUK) 
NUNE'NIS2(K> 
N0PIS*IEN0-IST<1 
NOATAiNOPTS'NUHStHUnE 
ISI- ISIHUHS 
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NE1=NDPTS»NUHS 

IF (NDATA.GT.210TTHEH 
WRITE(HDEV,9520) 

9520 FORHATC Required array size exceeds dimension. 
+ increase gain.') 

write (*.*)' Press Enter to continue.' 
read (*,901>jnk 
goto 999 
END IF 

DO 9 LM = 1.NDAIA 
9 Y(LH) = DATA<ISI»LH-1) 
C 
C DETERMINE BACKGROUND BEFORE AND AFTER PEAK GROUPING 
C 

CALL AVE(1,NUHS,BG0,AVBG1,T) 
CALL AVE<NE1»1,NDATA,rSUN,AVBG2.V) 

C 
C REMOVE BACKGROUND FROM PEAK GROUPING 
C 

CALL BKGRO(NUHS«1,Ne1,AVSG1,AVBG2,0.,0.,NDPTS.SHY.Y,Y) 
C 
C THE FOLLOWING ARE APPROXIMATE VALUES FOR DETERMINATION 
C OF PEAK LOCATIONS AND WIDTHS USING THE 148.567 AND JOB.-
C KEV PEAKS 
C 

GS0=GA1N*GAIN 
SG=SHAPC(1)/GSO • SHAPC(2)*(NREF(J)/GAIH • ZERO/GSO) • 0.462 

C 
C SG » THE (FULL-WIOTH-HALF-MAXIHUH IN CHANNELS)*^ 
C 

ALFA=2.7726/SG 
C 
C GET PEAK CHANNEL POSITION AND UIDTH PARAMETER ALFA 
C TEST ERROR VALUE AERR, IT WILL BE SET TO -1 IF PEAK IS KOI 
C FOUND OR DOES NOT APPEAR TO BE CAUSSIAN. OTHERWISE AERR 
C RETURNS THE ERROR ON ALFA. 
C 

1ST • 1 • SE(K)/GAIN 
it (k.cq.6)l9t « 4.5/galn 

CALL HAXVALdST.NDPTS.JPK.YMAX.Y) 
CALL GFI12<JPK,ALfA,AIAIl,BlAll..PKPS,PHI,A£RR,Y) 
IFlAERR.LE.-I.Mhcn 

uritc(ndev,*)>BAD PEAK POSITION FOR REFERENCE PEAK' 
if Cprintcr.cq.'S'lthen 

urltc(*.*)'Prcss Enter to continue' 
rood(\90l)jnk 
goto 999 

cndil 
end If 

if (olfa .ge, 0.> then 
uritc(ndev,«)'OAD PEAK'WIDlll PARAHE1ER; CHANNEL OVERFLOW' 

if (printer.cq.'S'lthcn 
writo(V*>»Prcr,s Enter to Continue' 
rcodC, 901>jnk 
goto 999 

endif 
endif 

refch(j)cSt»pkps 
if (Ji.cq.1) goto 110 
CU) ' ALFA 

C 
C GET PEAK TAILING PARAMETERS AtAIL AND BTAIL. AH APPROXIMATE 
C VALUE MUST BE SENT FOR ATAIl IN THE CALL. 
C 
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CALL CTAIl<l,N£l,PKPS,PHT,ALFA,ATAIl,SIAIL,Y> 

110 J = J • 1 
10 CONTINUE 
C 
C CALCULATE NEW GAIN AND ZERO VALUES FROM OETERHINEO PEAK 
C POSITIONS 
C 

GMN=(S1D<1>STD(2>>/<REFCH(1>REFCH(2» 
ZER0=ST0(2)-GAIH'REFCH<2> 
S2ERO=ZERO 
GSQsGAIN^GAIN 
If (ij.eq.D goto II 

C 
C CHECK ATAIL AND BTAIL PARAMETERS; IF OUT OF RANGE. USE DEFAULT 
C VALUES 
C 

IF<8IAIl/GAIN.lT.1.5)BTAIl •> 1.5'GAIN 
IF(BIAR/C»IN.GT.5.5)BIAIt • 3.5'GAIH 
IF(ATAIl.CI.O.5*elAU)ATAIlcBTAIL/10. 

C 
C REEVALUATE PEAK WIDTH PAlAHtIC* SHAPC(I) 
C 

C(21°(-2.7726/C(2>-0.462)*Gsg 
C(11-(-2.7?26/C<1)-0.<62>'GSO 
SHAPC<2> "(C(2) • C<1)>/5?.5 
IF (SHAPC(J) .IT. .0017) SHAPC<2>».0017 
If (SHAPC(J) .01. .0019) SHAPC(2)>.0019 
SHAPC<1>'C<1>-S1D(1)*SHAPC(2> 

11 CONTINUE 
C 
C OUTPUT RESULTS C 

ZERO • 2CR0 • 2.«GAIN 
HI208 • PHI 

FWHN • GAIN • 0tgrt<-2.7H6/AI,fA> 
WSIIt(H0tV,909)IMA)t 

ur l t t ( r*»,911)5r>cc!(A1e,sr«tt"»,d3ta(1) ,d, i ta(?) 

' [ SUB up a l l I(i« chmnela ) • • • 

tumatliO 
do V) l«J , *1W 

SU»»>mu*Stl«d3t4(i> 
Mr i (e (nr i !v ,9 i2 )sunl l 
wtte'iKteva400)s«iple 
i l (4opudec|y)vrit«(fide»,9l})pud3te 
i f <*}S«*«»y)Mnt«<nd>y,9K>M»rtte 

c a l l H o r e t l U i w . P r i n l f r ) 
y r l t c ( n * v . 9 1 0 l ) n r t f ( 1 ) 
c a l l m r « { | l i w , P r j n t e r ) 
ur j t«(now.9102)nr«( (2) 
c a l l Hor«(Hln»,Pr l rn«r ) 

W«l1E(tlOCV,910)Cal«,2CiS,IWHN 
CALL Msrt t l l t rw.PrJnlcr ) 
M W • SUM 

•LINE • 8 
I f f .r fp.ne. 'N'Mhen 

WAIIt ("MV,«O0)5«AfC<l),SHAPE!?),ATAIL.SIAIl 
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C end if 

ilinc=30 
CALL Hore(lline,Printer) 

END IF 

C CHECK GAIN,ZERO AND FUHH. IF INVALID, UARH USER. 
C IF BAD GAIN OR ZERO VALUES ARE DEIECIED, SlOP 1HE ANALYSIS. 
C IF 1HE 208-KEV RESOLUTION IS GREATER THAN 1.15 KEV, 
C WARN THE USER BUI CONTINUE THE ANALYSIS. 
C 

IF(GAIN"NUhTHS»ZE«0.lE.2t0.)1HEN 
«rite(ndev,")'BAD GAIN; CHECK PEAK POSITIONS' 
if (printer.eq.'S')lhon 

urite(ndev,*)'Press Enter to Continue' 
re»d(*,901)jnk 

endif 
goto 999 

END IF 
C 

IKZER0.GE.121.5J1HEN 
urite<ndev,*)'SA0 ZERO; CHECK PEAK POSITIONS' 
If (printer.eq.'S*)then 

Mrite(* •J'Press Enter to Continue' 
read(»,901)lnk 

endif 
goto 999 

END IF 
C 

IF(fUHM.GE.1.15)THEN 
»rlte(ndev,")'POu« RESOLUTION' 
i f (pr inter .eq. 'S 'Jthen 

wr l te ( * , " ) 'Press Enter to continue' 
read(«,901)jnk 

endif 
END IF 

C 
C LOO. FOR PILEUP ON HIGH'ENEFtGY SIDE OF 208KEV PEAK 
C 

PSUN • 0. 
NOFF • PKPS • 1.2/CAIN 
00 92 J > 1,] 

92 PSUH • PSUM • Y(N0ff»J)/H1208 
IF (P5UN.CT..00J)1HEH 
WRITE (NDEV.9550) 

9550 FORKAK/,' signif icant plleup effects found in s p e c t r i n . ' , / 
* ' Results nay be iuspect. Check count t-ate and pole i e r o . ' , / > 

END 1 ! 
C 
C LOOK FOR LARGE SCATTERING PEAK BELOU 60-KEV PEAK 

IF (ZERO . I T . 35.)IHEN 
1ST •> (40. • ZERO)/GAIN 
NDPtS » 11./GAIN 
DO 94 I • l.ndpts 

94 Y d ) • OATA(ISHI- I ) 
CALL HAXVAL(1,NDPIS,JPK,YHSC,Y) 
YNSC • YHSC • Y(1) 
IF (YNSC .Gt. S.*SORt(Y(1>»TKEN 
1ST • (55. • ZERO)/GAIN 
W-PTS • 7./GAIN 
00 95 I t I.NOPtS 

95 Y d ) • DATAOSYM-1) 
CALL HAXVALd.ltDPTS.JPK.YHAX.Y) 
YMAK • YHAX - » ( 1 ) 
IF (YHAX.GT.S.'SORKYdjj.AND.YHSC .GI . YMAX/2.)THE» 
URI1E(NDEV,9*00> 
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9600 formatf ' targe scattering peaks observed in spectrum.' , / , 
* ' Analysis w i l l be performed, but results may be suspect . ' , / , 
* ' Check measurement setup. Remove objects causing Si-aTRring, * ') 

END IF 
END IF 
END IF 

C 
C BEGIN FITTING EACH PEAK GROUPING 
C 

if ( rcp.nc. 'N') lhen 
URITE(NDEV,921> 

endif 
CAU MoreUllne.Printer) 

K « 0 
00 20 JK«1.NGRP 

c---I Put up forking on group ... line J*-* 
If (.not.((rep.eq.'Y').and.(printer.eq.'S'D) then 

c call tocate(24,0,ier) 
wlted.oSOO))!: 

endif 

K • K • 1 
C 
C IF U 255 PIESENI, 20J-208 KEV PEAKS WERE ANALYZED AS ONE GROUP. 
C SKIP ANALYZING 208-KeV PEAK SEPARAIEtY 
C 

IF (K .CO. T .AW). UFLC) IHE.I 
K • t > l 

EW IF 
C 
C IF THE SPECTRUM INCLUDES THE 300<KEV REGIONS ADJUST GAIN 
C FOR ANY trONLINEMIIY lEFOUE CONTINUING THE ANALYSIS 
C 

l f ( K . ( C 9 ) I M N 
SID(2) '375.M 
ISl>(S1D(2)-ZEIO)/CAIN-]0 
IF(ISl'M.GI.IIUHCNS)H10 50 
DO 12 Lh 0 , 6 0 

12 Y(LH) • OATA(ISHLH-I) 
ST.IS' 
SGiSHAPCd)/GSO • SNAPC(2)'(ISI/GAM • 2EH0/GSO.) • 0.462 
ALFA • -2.7726/SG 
W I 5 
CALL ruWAKISt.M.JPIC.YHAX.Y) 
CALL GMT2(JPK.ALrA,ATAIL,HAIL,PIPS,OHI.AtM.t) 
tF(AER>.Ea • ! , l i nen 

write(ndev, a ) ' IAD 975.0 k«v PEAK1 

i f (p r in te r .eq . 'S ' ) then 
« r l t e ( * . , l ' ( " ' « « Enter to Continue' 
reade,901)Jr* 

endif 
goto »»» 

C»IN'(ST0<?)'2M. )/(P«PS'ST IEFCH<2>) 
tEFCH(2)>HPStSI 
Z(10'SI0(2)-GAIN'«EFCH(2) 

END IF 
C 
C IF U-255 PRESENT, ANALY7E 205-209 KEV REGION AS ONE CROUP 
C 

IF (C.E0.6 .AND. « l » . 0 1 . 0 . ) IHEN 
( N S K N U W 0 I . 5 
ENECN(K) <2I1.7 
W 0 2 ( O .10 
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UFLG = .TRUE. 
END IF 

C 
IST=(ENSTCH(K)ZERO)/GAIN 
IEND=(ENECH(K)ZERO)/GAIH»1 
SG=SHAPC(I)/GSQ • SHAPC(2)*UST/GAIN»ZERO/GSO) * 0.462 
ALFA=-2.7726/SG 
ST=FLOAT(IST) 
SIARI=5I-1. 
NUMS=NBG1(K) 
IF(NUMS.GT.IST)NUHS=IST-2 
NUHE=NBG2(K> 
NDPTS=IEND-1ST«1 
NDATA=N0F>TS->HUNS<HUHE 
ISI=1ST-NUMS -2 
NE1=NDPTS»NUHS 

C 
C CHECK WHETHER WINDOW IS CONTAINED WITHIN THE SPECTRUM 
C 

IF (NDA1A .GI. 210>THEN 
WRI1E(ND£V,9S20) 
RE1URN 

END IF 
IF(IST»NDPTS.GT.NUMCHS)G010 50 
DO 13 LM • 1.N0ATA 

13 V(LM) • DATA(IST»LN-1> 
C 
C STRIP 208-k,-V TAIL FROM 203-keV peak REGION, IF ANALYZING 
C EACH PEAK SEPARABLY, I .E . U-235 NOT PRESENT 
C 

IF (K.EQ. 6 .AND. .NOI.UFLG) THEN 
PKLC - (209. • 2ERO)/GAIN • 1ST 
EXP1 • ATAIL 
EXP2 = BTAIl 
xtefflp=0. 
CALL SIRIP1{t,HDAIA,PKlC,HT208,ALFA,EXPI,EXP2,xte«p,T) 

EM) IF 
C 
C DETERMINE AREA OF 152-KeV PEAK GT SIMPLE INTEGRATION OR 
C DETERMINE AREA OF 203-KEV AND 208-KcV PEAK IT SIMPLE INTEGRATION. 
C IF U-235 IS NOT PRESENT 
C 

IFKK.EO. 3) .0*. 
1 (K.EQ. 6) .AND. (.NOT. UFLG) .OR. 
2 (K.EO. 7) .AND. (.NOT. UFLG)) THEN 

NSTRP1 . NS1RPT * 2 
NPKS • NPKS « 1 
PKE • cng(npks) 
NBNDS ° Osgrtl -7.6/ALFA) 

c IF (K.EO.7) NGNDS=IIBN0S»2 
CALL MAXVAL (NUHS.NE1,JPK.YNAX.Y) 
NE » JPK • NBNDS 
IF(K.E0.7)NE=NE-6 
NS « NE • NBGKKIO 
ms B jpk • nbnds 
me • ms • nbg2(k) 
IF (NS .IE. 0)NS » 1 
if <ne.te.01rw=ns»l 

c U S " JPK • N8NDS 
c ME « MS • NBG21K) 

If (fltt.gt. ndato) mcendsta 
If (ms.gt.ndata)ms-me-l 

c 
CALL NCNTS(NS.NE.MS.ME.NO,S1,AREA(NPKS),ERR(KPKS),AVBC,Y,») 

lf(area(npks).eq.O)area(npks)*err(npks) 
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ERR(NPKS) = 100. • ER*(NPKS)/Ai(EA(NPKS) 
i f ( r e p . n e . , N » ) then 

US11E (N0EV.9221K 
CALL H o r e d l i n e , P r i n t e r ) 
URI1E (N0EV.92O) 
CALL Morel I l i n e . P r i n t e r ) 

endif 

IF (ERR(NPKS) .GI . 100.) then 
ERR(NPKS) • 100. 

end i f 

I fCrep.ne. 'M 1 ) then 
Call WRtealpHntJ.pke.area.err .npkt .ndev. f l ine.pr intcr) 

endlf 
GOIO 123 

END IF 
IF (K.E0.6 .AW. UFIOIHEH 

C 
C INTEGRATE ENTIRE 203-208 PEAK REGION AM) PROPORTION TOTAL NET 
C AREA ACCORDING 10 PEAK HEIGHTS 
C 

CALL NCNIS(1,NUNS,NE1,NDAtA,NO,IIZI,TAREA,E*,AVIG,Y,T) 
C 

1st • 5./gain 
CALL NAXVAKISI.NO.jnC.TNAl.T) 
CALL GFIT2(JPK,ALFA.AIAU.IIAIl.PK2M,HI(2),AERR,Y) 
NS • JPK • l.fi/GAIN • 2 
NE • NS * .tS/CAIN 
PHI • V(JPK-2.7/GAIN> 
PKIC • PK208 • 2.685/GAIH 
i t t a p • 0 . 
CALL S1RIPHNS,N€,PKLC,PHI,ALFA,ATAIL,ITAIL,«te»p,Y) 
•G a 0. 
DO 14 I • NS.NC 

I t IS • IG • Y ( i ) 
•G • IG/FlOAT(Kf,N5>1) 

C 
C 0ETE.<MNE INOIVIOUAL PEW HC1GH1S 
c 

SUMHI • HK2) 
DO 15 J • 1.4 
IF (J.EO.21G0TO IS 
JPK a PK208 • (20FJ. • C«(J»2t»/GAI» » .5 
ALPA • ALFA 
CALL CM12<JPK,ALPA,ATAIL,t1All.PIPS.H!(J),Af.r,«,Y) 
HKJ) « HKJ) - •G<(CNG(.»2t)'20l.t)/t.t 
IF (H1(J) .11. 0.) HT(J) « 0. 
SUMHI • SUHHT • HKJ) 

15 CONTINUE 
C 
C OETERMINF PEAK AREAS IT PROPORTIONING TOTAL AREA ACCOROING TO 
C PEAK HEIGHTS 
C 

ER • ER t .005 • IAICA 
I f <rep.ne. '« ' ) then 

WRIIE(M)EV.f22>K 
CALL MMCdl lne .Pr lnter ) 
WRI1E(N0EV,920) 
CALL <WRE(IHnt,Prlnitr) 

end i f 
DO 18 J • 1.t 
NPKS • NPKS • 1 
FRAIIO • NKJ) /SUW! 
AtEA(NPKS)>TA*EA>fRATIO 
PKE • ENC(NPKS) 
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IF (AREA(NPKS).LE.O.)!HEN 

ERR(NPKS)=100. 
GOTO 16 

END IF 
ERR(NPKS) = 100. " ER * SQRT(FRAT10)/AREA(NPKS> 

16 if (rep.ne.'N'ithcn 
CALL URTEHP(snd,pke,area,err,npks.ndev,ilfne,printer) 

end if 
18 CONTINUE 
C 

NSTRPT = NSTRPT • i 
GO TO 20 
END It 

C 
C DETERMINE BACKGROUND BEFORE AND AF1ER PEAK GROUPING 
C 

CALL AVE(1,NUHS,BGD,AVBG1,Y> 
CALL AVE(NEI»1,NDATA.YSUH,AVBG2,Y) 
IF (K.NE.1) GO TO 103 

C 
C GET LOU-ENERGY BACKGROUND FOR 125-129 GROUP BETUEE I PEAKS 
C 

NUHSE = 4.4/GAIN * NUNS 
YNIN = 1.E10 
DO 102 I » NUHSE-NUNS,NUHSE 

102 IF (T(l) .LT. YHIH)YNIH:T(I) 
AVBG1 = THIN 

c ist«(122.1 • zero>/galn 
t>-1. start s float(ist) 

NUHSE a 2.3/GAIN • NUHS • 2 
nums= numse-2 

C 
C icst for minimum background In front of 160*Kev peak grouping 
C 
103 If (k.ne.«) goto 21 

nest = 1.8/gain * HUNS 
call ave(nest>4,nest,bgd,avbg,y) 

avbgx c avbgl 
if (avbg .It. avbgl)avbgx°avbg 
avbgl o avbgx 

C Remove background from peak grouping 
C 
21 CALL 8KGRO(NUHS»1,NEI,AVBG1.AVBG2,0.,0.,NDPTS.S»1Y,Y,Y) 

AVEBG^O.SVAVBGl'AVBG!) 
C 
C GET POSITION OF PEAK OF INTEREST 
C 

1ST = 1 * SE(K)/GAIN 
CALL HAXVAL(IST,NDPTS,JPK,YHAX,Y) 
IF CK.EO.5 .AND. ndpts- jpk. l t . .97galn)thcn 

PKPS=NDPTS/2 
GO TO 23 

endif 
If (k.eq.5 .and. ymax .It. I0.*dsqrt{y(1)<avbg1))thcn 

pkps=ndpts/2 
goto 23 

endif 

CALL GFIT2(JPK,AIFA,ATAH.,BTAII,PKPS,PKI,AERR,Y> 
IF (K.E0.« .AND. PKT.LT. SOOOTHEN 

PKPS » (16A.597 - ZERO)/GAIN • STAST « 1 . 
END IF 
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IF (PKT .GT. 500.)THEN 
IF (ALFA .GT. -.5)SG •= 2.7726/ALfA 

END IF 
C 
C CHECK THE POSITION OF THE 129.3-KEV PEAK. HAKE SURE 
C THE CORRECT REFERENCE PEAK POSITIONS WERE USED. 
C 

IF(K.NE.1)GOTO 23 
REFENx(PKPS»STAI>.T)«GAIN • ZERO 
IF(ABS(REFEN-129.3). GT.Dthen 
wrlt«(nd«V,,),CHECK REFERENCE PEAK POSITION" 
If (pflnter.eq.'S')then 

Hritet*.*)'Pr«s Enter to Continue* 
read(*,901)jnk 

endif 
goto 999 

end If 
c 
C SETUP PEAK REFERENCE (LAGS FOR FITTING 
C 
23 NP.Ichir<S!A<NSI«P!>>-<e 

if <k.eq.Onpti>npk«>1 
NSET • 0 
IF ( K .£0.6 .AND. UFIC) THEN 

NP • 4 
NSET • 1 

END IF 
IF <K ,EO. 8 .AND. .NOT. UFLG) NPKS «RPKS • 2 
IF <K ,E«. 8 .AND. UFLCJUFLG • .FALSE. 

C 
DO 25 J"1,NP 

NKFLG(J>«lcrtir<ST«<NSTIIPT..I)>«8 
FKHKJ j ' l . 

IF ( UFLG .AW. J.E0.2) NXFLC(J) • NP 
IF(NmC(J).NE.N»)GOTO 2( 
R[FEN'E«(J«NPKS> 
«.XflMJ>«NSET 

24 IF(NKFLG(J).NE.NSEI)TKEN 
«HI(J)-»ATIO(N«ATH) 
MAIPTiWIATPT » 1 

END IF 
IF (UFIC) NXFLG(J) • 0 

25 CONTINUE 

NSIIPTiNSIH°T ,NP*1 
IF (UflG) NSTRPT • NSTRPT - 1 

C 
C ZERO ARRAYS 
C 

DO 26 1.1,6 
SUMD'O. 
no 2 * j - 1 , 6 

26 AlPHA(l,J)>0. 
DO 27 I.1.NOPIS 

DO 27 J» l ,6 
27 AKO.JMO 
C 
C CALCULATE NEU CAIN FOR REGION 
C 

SGAIN • CAIN 
l(((K.E0.5).C«.(K.[0.7).OR.(K.t0.10))GOTO 28 
IF (K .CO. 6 .AND. UILG1GO 10 28 
SGAIN.(IEFENSlD{2))/(PKPStSTA«l-1.RE(C)l(2)) 

28 DO 29 Jil.N* 

http://ndpts-jpk.lt
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29 PKPOS(J)=<ENG(J»NPKS)-REFEN)/SGAIN»PKPS 
C 
C GENERATE PEAK RESPONSE PROFILE FOR PEAK GROUPING AND STORE 
C IN THE "AX" ARRAY. 
C 
C 

DO 30 l=1,NDPTS 
UT=I.O/(y(I)«AVEBG> 
Xl=l 
L=l 
DO 55 JJ=1,NP 
DLTAX=X1-PKPOS(JJ) 
OLXSO=DLTAX*DLTAX 
ALFA=-2.7726/<SHAPC(2)*<PKP0S<JJ)PKPS)/GAIN • SG) 
EXPNT =ALFA*DLXSO 
CB=0. 
IF<DLTAX.lT.O.)THEN 
EXPN=BTAIL*DLTAX 
IF<BTAIl«DLTAX .GE.-10.)thon 
EXPN2=EXP<»TAIl«DLTAX> 
EXPN3=EXP(0.4*EXPNT) 
CB=ATAIl*EXPN2*<1.-EXPN3) 
END IF 
END IF 
IF<NXFLG<JJ>.GT.O)THEN 

AX(I,NXFLG(JJ))=AX(l,NKFLG(JJ))»PKHT(JJ)*(EXP(EXP»T)tCB) 
ELSE 
AX(I,L)=AX(I,L)*PKHT(JJ)'(DEXP(EXPNT)<CB) 
L=L*i 
END IF 

35 CONTINUE 
NFREE-l-1 
DO 350 KK=1,NFI1EE 

Sm(KK)'SUH<KK)HX(t,KKfr<l),UT 
DO 350 KL=1,NFREE 

ALPHA(KK,KL)°ALPHA(i:K,KL)<AX(l,KK)*AX(l,III.)>UT 
350 CONTINUE 
30 CONTINUE 
C 
C INVERT MATRIX TO GET PEAK HEIGHTS 
C 

CALL HATINV(ALPHA,6,NFREE,DET> 
C 
C CALCULATE PEAK HEIGHTS FROH INVERTED HATRIX ELEMENTS 
C 

DO 360 L=1,NFREE 
P1(L>=0. 
00 360 J=1,NFREE 

PT(L)=PT(l)«SUN<J)»ALPHA(L,J> 
360 CONTINUE 

CHISO=0, 
DO (6 M.NDPTS 

YCALCeO. 
DO 45 L=1,NFREF. 

45 YCALC»YCAlC»PT(l)'AX(l,L) 
RES=Y(I)-YCALC 
UT ' Y(I)»AVEBG 
IF <Ut . I E . 0>HT = 1 . 
RH=RES/Dsqrt(WT) 
CHISO=CHISO«RH,*2 
CHAN'START *l 

c The next l ine had a D In the f i r s t colum 
C WRITE <6,940>CHAN.Y<I),RES,RN 
46 CONTINUE 

CHISQ'CHISO/NDPTS 
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C 
C SAVE CORRELATION BETWEEN 125' AND 129-Kov PEAKS C 

IF (K.E0.1) THEN 
EC129 == ALPHA<2.3)'3.1416 • (-1./ALFA) 

r»D IF 
C PRESERVE CORRELATION BETWEEN THE 159.955- AND 160.3-KEV 
C PEAKS FOR ERROR ANALYSIS LATER 

IF (K.E0.4) THEN 
Ec160 = ALPHA(1.2>"3.1416 • (-1./ALFA) 
Ecl65 = ALPRA(1,5>"3.1416 * (-1./ALFA) 

END IF 
C 
C SAVE CORRELATION BETWEEN 203- AND 208-Kcv PEAKS 
C WHEN U-235 IS PRESENT 

IF (K.E0.6 .AW). UFLG) THEN 
EC208 ' ALPHA<1,2> * 3.1416 •(•l./ALFA) 

END IF 
C 
C SAVE CORRELATION BETWEEN 368- AND 375'Kev PEAKS 
C FOX ERROR ANALYSIS LATER 

IF (CEO.10) THEN 
EC575 " ALPHA0.4) * 3.1416 * (-1./AIFA) 

EDO IF 

i f <r«p.ne.'M ,> then 
UR11E (N0EV.922JK 
CALL Moret t l in t .Pr in ler ) 
WRITE <NCEV,925)CHIS0 
CALL HoreCll lne,Printer) 
WR1TE(N0EV,920) 
CALL HorcCIt int .Pr inter) 

endif 
C 
C CALCULATE PEAK ENERGIES, AREAS, AW ASSOCIATED ERRORS 
C 
c IF(K.E0.1 . 0 * . K.E0.4) CHISQsl. 

IF (CHISO.LT.I.)CHISO'I. 
f 1 
00 40 J-1.NP 

NPKS'NPKSO 
E*R(NMCS)'0. 
ALrA » •2.7726/(SH»PC(2)'tPKPOS(J)-PKPS)/GAIN * SG) 
IF(NXFLG(J))41,41,42 

41 FKHT(J)iPKHT(J)>P1(L) 
IF(P«HT(J).lf.0]PKHT(J)»1. 
i f ( a l p h a ( l , U . l t . O ) a t p h a ( l . l > < 0 . 
E««(NPKS>«D*qrt<AlPHA(i.,L>«3.l416 * M . / A L F A ) ) 
l« l»1 
GOTO 4J 

42 PKHT(J)iPKHTCJ)'PT(NXFLG(J)) 
41 CHAN • HPOSCIJtSIAM 

t « • (PKPOSU). STAIT-1.-rcfch(2)) aSGAIH • l td(2> 
AIEA(NPKS) • •KHT(J)* (1 .7724*0iqrt ( -1 . /AlFA» 
i f (K.tq.S . m l . ab« (pk i - i a5 .7 ) .g t .0 .H ) then 

areainpktl 'O. 

i f (k.»<1.5.an().ar«a(nf)ki).l«.4.«err(npkl))ttlen 
ar«a(npk»)"0. 
end I f 

i f ( a r t a ( n f * i ) . t t . O ) t h t n 
• r t a ( i i M i } " 0 . 
err<npl«).TOO. 
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goto 47 
end i f 
err(npks) = 100. * sqrt(chisq)*orr(r^ks) / arca(npks) 
IF(ERR(NPKS).EO.0> go to 47 

44 IF (ERR(NPKS) .C I . 100.) then 
ERR(NPKS) = 100. 

end I f 
47 I f ( rep .ne . 'N ' ) then 

Cal I URtemplsnd.Dke,area,err,npks.ndcv, i I inc,pr inter) 
endif 

40 CONTINUE 
C 
C Redetermine the 332- and 345-iceV peak areas 

123 IF (K.E0.9) THEN 
AREA<30>=0. 
3G=0. 
NPTS"<334.65 • ENS1CH(9))/GAIH 
00 48 J'l.NPTS 

SG-BGMVEBG 
48 AREA<30)=AREA(30)»Y(J) 

ER332=1OO.*SORT(AREA(30)»2.'BG>/«REA(30> 
AREA<37)=0. 
BG = 0. 
NPTS-(ENECH(9)-343.8)/GAIN 
NST=(343.8-ENSTCH(9))/GAIH 
DO 49 J=NST,MST»NPTS 

BG * BG • AVEBG 
49 AREA<37)=AREA<37m(J> 

ER345 ' T00.*SORT(AREA<37)+ 2.'IG)/AREA(37) 
ENDIF 

C the next line had the 123 label 
IF (K.E0.10) GO TO 50 

20 CONTINUE 
C 
C DIVIDE SELECTED PEAK AREAS BY APPROPRIATE BRANCHING RATIOS 
C TO GIVE DISINTEGRATIONS. USE THIS INFORMATION TO DETERMINE 
C RELATIVE DETECTION EFFICIENCY. 
C 
50 NGRP * 4 

HP = 4 
C 

if (a208.le.O) then 
Hrlte(ndev,*)'208'keV peak area is « 0. Analysis Aborted1 

if (printer,cq.'S^thcn 
urltoi* *)'Press Enter to Continue1 

read(*,901)jnk 
endif 
goto 999 

end if 
EF208 * A208/5.33E-06 
X(1)=dlog(0.12924) 
Y(1)=(A129/6.26E-05>/EF208 
ERROR(1)=Dsqrt(ER129"2«ER208"2) 
X(2)=dlog(0.16458) 
Y(2)=(A165/4.64E-07)/EF208 
E.<ROR(2)=Dsqrt(ER165"2«ER208"2! 
X<3)=dlog(0.203537) 
»(3)=(»203/5.62E-06)/EF208 
-fM)R(3)i:05qrt<ER203"2»ER208**2) 
*<4>=dlog(.20S) 
Y(4>»1. 
ERROR(4)=ER20B 

C 
C INCLUDE THE 300-KEV INFORMATION OF BOTH CROUPS WERE ANALYZED 
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lF(A267.EO.O)GOTO 53 
NGRP=5 
NP=5 
X<5)= dlogt.26754) 
Y'.5>= (A267/1.75E-07)/EF208 
ERROR(S) = 0sqrt(ER267"2»ER20B**2> 
IF (A375 .EO.O .OR. A370 .10. 0>GOlO 53 
X(6)=dlog(. 345014) 
Y(6)=(A345/5.59E06)/EF208 
ERROR(6)=Dsgrt(ER345"2«ER208"2) 
X(7)«dtog(.37504r) 
Y(7).(A375/1.55E-O5)/EF208 
X(7)«dtog(.37504r) 
Y(7).(A375/1.55E-05 
ERROR(7)*sqrt(ER375"2»ER208*"2) 

C 
C * OF PEAKS TO BE USED; A375 NONZERO 

HGRP • 7 
C * OF FREE PARAMETERS TO BE USED IN FIT 

HP • 5 
C 300-keV regions included 

AR375 • .TRUE. 
c 
c Check peak area for negative or zero values before fii 
c 
53 do 54 J>1, ngrp 

i f < y ( ! > . l e . 0 . ) then 
urite(ndev,970> i i r . m j ) 
i f (pr in ter .eq . 'S ' ) then 

u r i t e t ' . ' J ' P r e s s Enter to Continue' 
read(«,901)Jnk 

endif 
goto 999 

end I f 
54 continue 

c 
C CARftr OUT LOG-LOG FIT 
C 
55 CALL PUFIT(NF>,NGAP,CHISQ) 
C 
C TEST PU-238 152-KEV PEAK AREA. IF ZERO. SET TO A SHALL VALUE 
C AND SET ERROR TO IOC*. 
C 

IF1A152.EO.O) THEM 
M52 • 10. 
CR152. 100. 

END I f 
C 
C CALCULATE HEM ERROR ON 160-KEV PEAK MULTIPIEI. INCIU0E C0RREIAI1ON 
C BETWEEN 159.955- AND 160.3-KEV PEAKS. 
C 
57 ERR(19)'CERR(17)/100.'AREA<17>)"2» 

1 <ERR(I9)/100.»AREA(19>>"2 • 2 . • EC160 
IF (E«R(I9) .LE. 0I1HEH 

ERR(19) • ERRI19) - 2 . * ECI60 
END I f 
ERR09) • SaRT(ERR(19)) 
XTP1».1S95 
XTP2>.1604 
iXTP3»2 

FACT • IIPM(XTP2.IX1P3)/0PH(X1P1,IXtP3> 
A16U • A«EA(17)»FACT«AREA(19) 
IF SA160 .LE. OTHEN 

A160 • 10. 
ER160- 1 . 

END IF 
ERRC19) • 100. • ERR(19)/At60 
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ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc 
C CALCULATE ISOTOPIC RATIOS ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc c 
C ESTABLISH UEICHT FACTORS UTF 
C 
C 

xteirp=.1293 
XTEMP1=.1253 
iXTP3=2 
USAT10 = (A125/(0PM(XTEMP,IXTP3)*EF208))"2 
ARAIIO = <A1J9"DPH(XIEHPl,ixtp3)/(0PH(XIEMP.ixtp3)*A125)>"2 
UTF(1> = WRATIO • ARATIO i « E R 1 2 5 " 2 * E R 1 2 9 " 2 ) / 1 0 0 . " 2 

1 - 2 . • EC129/(A129*A125)) 

xt«np=.1527 
XTEHPI=.14B5 
Ixtp3=2 
URATIO » (A148/<DPH(XTEMP,ixtp3)*EF20B»"2 

C 
C 
58 

60 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 

AU8))"2 ARATIO = (A152'DPH(XTENP1,lxtp3)/<DPH(XTEHP,ixtp3)*AU8 
WTF<2> = VRATIO • ARATIO *<<ER1«8**2»ER152'S2>/100.**2) 

xtem?O60; 
XTENP1«.1646 
Ixtp3=2 
URATIO - <A165/(DPN<XTEMP1.lxtp3) ,EF20B>>"2 
ARATIO • <A160«DPH(XTENf>1,ixtp3)/C0PM(XlEMP,lxtp3>*A165»**2 
UTF(3) • URATIO * ARATIO *«ER160**2»ER165* i 2)/100."2 
• 2 . * EC165/(A160*A16S)> 

xtmp*.2036 
XTEHPl«.208 
ixtp3=2 
WRATIO = <A208/(OPHCXTEHP,ixtp3)*EF20B>)"2 
ARATIO « <A203*DPH<XTENPl,ixtp3)/(OPH(XTEMP,ixtp3)'A208»"2 
UTF(4) - WRAVIO * ARATIO i<<ER20J""2»ER208"2)/100.**2 
•2. • EC205/(A203*A208>) 
ZERO ARRAYS 
DO 60 J =1,4 

RAT(J) = 0. 
ERR(J) =0. 
BETA(J> *0. 
00 59 JJ .1,« 

ALPHA(J,JJ) a 0. 
DO 60 K -1,7 
Y<K> = 0. 
P<K.J> * 0. 

LOAD MATRIX ELEMENTS 
DPH IS DEFINED AS A FUNCTION WHICH CALCULATES A PSUEDO 
DISINTEGRATION NUMBER AT THE ENERGY AND FOR THE ISOTOPE 
SPECIFIED. A RATIO OF THESE VALUES IS EQUIVALENT TO 
THE RATIO OF THE RELATIVE DETECTION EFFICIENCIES AT THE 
ENERGIES INDICATED. 

EQUATION FOR TNE 125- AND 129-KeV PEAKS 
xtMp1». 12529 
xtenfa". 12929 
Ixtp3«2 
FACT«A129 • OPM(xte»p1,lxtp3)/(A125'OPM(xte«ip2,l«tp3» 
P<1,*>- FACT • J.99E-5 
YOi «6.26E-5 
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EQUATION FOR THE 1(8- AM) 152-KsV PEAKS 

P(2.1)= 9.26E-6 
xtenii1-.KB57 
xt<™p2=.1527 
ixtp3=2 
FACT = A152 'DPH<xt««p1,ixtp3)/(A1<8*DPH<xtn»n2,ixtpS» 
P<2,3)= FACTM.90E-6 

EOUATION FOR THE 160-KeV PEAK GROUPING AW THE 165KeV PEAK 

P(3,2>= -4.02E-6 
xteiNpli.1646 
xt««f>2«.1604 
Ixt3=2 
FACT<A160*DPM(xt«l>1.lxl3)/<A16S <DPH(itnii2,ixt3» 
PC3,3)*FACT * 4.58E-7 • 6.48E-8 
P(3.3> =FACT • 4.&41E-7 - 6.661E-8 
P(3,4)*FACT • 6.26E-7 
Y(3) ' 0. 
EOUATION FOR THE 203- AND 208-KtV PEAKS 

Xt«ap1'.20« 
1x1(5^2 
PC«.3>'A203<DFK(>tav1,l>tp3)/(A2OS*DP)l(xt«Rp2.)xtp3» 
PC4.4>'P<*,3> • 7.916-6 - ST9E-8 
P(4,3)'P(«,3> • 5.3SFJ-* 
i-(*> • 5.4E-6 

INCLUDE INFORMATION FROM THE 300-KtV PEAKS IF THEY ME 
PRESENT IN INC SPECTRUM. 

IF(.NOI.AR]7S .OR. A370 .EO. u)GOTO 262 

xt««P».J33 
XIEHP1'.34S 
I»tp3«2 
URATIO • <A33?/<0PH<Xl£HP1.lxtp3)*EF208»"2 
ARATIO > (AM5>DPH(XIEHP,ixtp3)/(OPH(XIEW>1.l«tp3)*A332))"2 
UIF(5) • URATIO • ARATIO • <(ER332"2»ER34S'*2)/100."2> 
xtm>*.37S 
XTEMPt«.370 
URA1I0 • <A370/(DPM(XlENP,lxlp3)«EF20B»"2 
ARATIO • (A375«OPM(XIEMP1,lxtp3)/(DPM(XIEMP,ixtp5)*A370))"2 
WTFC6) •> URAtIO • ARAIIO * «ER370"2<ER375'«2l/1oO."2> 

- 2 . • EC37V<A3T0-A57S)> 

EOUATION FOR THE 330-KcV PEAK GROUPING 

xteiap1>.]33 
i t™J. .3<5 
I x t p W 
FACT > A3*5t)PM(xt«Dl,lxtp3)/(A332«t»M(M<»H)2,lxlp3)) 
P(5,3) • FAC» • 2.977E-7 
P ( 5 , 4 ) . FACT * 1.49E-6 
T(5) • 5.59E-6 - FACT* 5.054F-6 

EOUATION FOR THE 370-KtV PEAK GROUP INS 

XtfHE)1».370 
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xtem)2=.375 
ixtp3=2 
FACI = A375 * DPM(xtenp1,ixtp3)/CA370 * r,?NUtmc2,ixtp3>> 
P(6,3) = FACT * I.074E-8 
P(6,4> = FACT *2.17E-6 
YC6) = 1.57E-5 

C 
C SETUP MATRIX FOR ISOTOPIC RATIOS 
C 
262 1F(NGRP.£0.4)NGRP=5 

DO 65 l=1,ngrp-1 
00 65 J=1,4 

BETA(J) = BETA(J) • P<I,J> • TCI) / UTF(I) 
DO 65 K -1,4 

65 ALPHAfJ.K) = ALPHACJ.K) * P(I,J)*P(l,C> / UIF(I) 
C 
C INVERT MATRIX TO GET ISOTOPIC RATIOS 
C 

CALL MATINV(ALPHA,6,4,DET) 
C 
C CALCULATE ISOTOPIC RATIOS AND ERRORS FROM THE INVERTED 
C MATRIX ELEMENTS 
C 

DO 70 J =1,4 
ERR(J) = Osqrt(ALPHA(J.J>) 

DO 70 X =1,4 
70 RAT(J) = RAT(J) < BETACK) • ALPHA<J,X) 

CORRECT RATIOS FOR HALI LIVES AKO MASS DIFFERENCES 
Z4849 «RAT(1) • .003628 
EZ4849= ERR(I>« .003628 
Z4049 •RAK2) * .27252 
EZ4049» ERR(2>* .27252 
Z4149 > RAT(3> * .0006009 
EZ4149* ERR<3> • .0006009 
25149 = RAT<4> • .018025 
EZ5149* ERR(4> • .018025 
EC4840 = ALPHA(I,2) • .003628 « .27252 
EC4B41 = ALPHA(1,3) * .003628 * .0006009 
EC4041 » ALPHAC2,}) • .27252 * .0006009 
IF (AI60.E0.10.1THEH 

Z4049=0.00O1O 
EZ4049=0.00010 
EC4840=0. 
EC4041cO. 

urite(ndev,9700) 
formats,' Pu-240 160-keV area = 0. Results are suspect.') 
IF (PRINTER .EQ. 'S'HHEN 

WRITECHDEV «>'Press Enter to Continue1 

READ (•,901)JHK 
END IF 
END IF 
EC4851 • ALPHA<1,4) • .005628 • .018025 
EC4051 - ALPHA(2,4) • .27252 • .018025 
EC4151 = ALPHA<3,4) • .0006009 • .018025 
Z5141 . Z5149 • 1. / Z4149 
EZ5141 - EZS149 • 1./Z4149 

EZ5141»Z514l*Dsqrt<<EZ51«1/Z5141)«*2»<EZ4149/Z4149>"2 
• 2. * EC4151/(Z4149*ZS149» 
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xtemp=.18572 
ixt1=l 
0PM239 •= A203/5.62E-6 • DPM<xtess>,lxtl) 
Z2549* A185 • 7.038EOO/<.561'DPM239*24119.) 
EZ2549 - Dsqrt(ER1B5"2 • ER203"2)*Z2549/100. 

C COMPARE DETERMINED RATIOS U1TH OPERATORS DECLARED RATIOS 
C USING T " 2 STATISTICAL TEST 

i f (.not.nodecay) CALL TTEST(WPCT,RAT,NGRP,T2> 
C 
C CALCULATE TIME SINCE SEPARATION OF AH-241 USED ON THE 
C AM-Z4VPU-241 RATIO 
C 

c This was a LOG, not DLOG 

PUAGE«Olo9(0.96694«Z5141»1.I/1.2793E -04 
EPUAGE«C..96694«EZ5141)/C(1.».96694«Z5141)M.2793E-04> 

C Output last P W of results 
6«ITE<NOEV,2O0)FII»ME 
i K n o l l l n e * I 
CALL Hore( IHr* ,Pr lnt«r> 

URUE<NDEV,201)Z4849,CZ4849,Z4049.E24049, 
1 Z4149,EZ4149,Z5141.EZSH1,Z2S49,E22549 

IF (REP.NE.'N'iTHEN 
U l r t t > f l l n t t l 2 
CALL r to r tC IUnt .Pr lnur ) 

END IF 
WRIlE(NOEV,202)PUACE,En)AOE,PUAGE/365.25,EPUACE/J65.25 
I t f n o l l l n e O 
CALL Nor«( l l int ,Pr lnt«r> 

C 
C DETERMINE THE PU-242 AIUNOANCE AND CALCULAIE THE WEIGHT PERCENT 
C ANUNOANCE FOR EACH PU ISOTOPE. CORRECT PU-241 ABUNDANCE FOR 
C DECAY SINCE SEPARATION. NOTE: THIS CORRECTION IS NOT COMPLETE 
C BECAUSE IT IGNORES COOLING TIME. 
C 
c 
c 
C DETERMINE THE PU-242 AIUNOANCE AND CALCULATE IHE WEIGHT PERCENT 
C ABUNDANCE FOR EACH PU ISOTOPE. CORRECT PU-241 AMMOANCE FOR 
C DECAY SINCE SEPARATION IN ADDITION TO AH ESTIMATED COOLING TIME 
C OF 4 TEARS. THE EURO* CALCULATION ASSUMES A 100% ERROR OH 
C THE 4 TEAR ESTIMATE. 
C 

P242X • 0 . 
IF(P242FG)GOTO 80 
X4149»Z4t49,EXP«PUAGE/J65.25«COLTIM)*0.048292) 
P242«52.«24049«X4149 
P242X • P242 
PE242> P242 • S0«IUEZ4049/Z4049)"2 • (EZ4149/Z4K9>"2 

1 • 2 . * EC4041/(Z4049*Z4149> * 2 . K - 8 * 1.748E-8*EPUAGE"2) 
pe242« • pe242 

80 YS«1.»Z4849»Z4049*Z4149 
IF (P242X .»E.0)PE242X • 0.000000 
P239.(10O.-P242)/YS 
PE2S9 • P2J9/TS * SORT(PE242X"2/P2}9"2 • EZ4849"2 • 

1 (1.«P242X/<P2J9*Z404»»«2»EZ4049"2 • 
2 <1.*P242X/<P2J9*Z414»»«2«EZ414»*»2 • 
3 2.'<1.*P242X/(P2J9*Z4O49)>'EC4«40 • 
4 2.*<1.*P242X/(P239*Z4149» ,EC4841 » 
5 2.«{1.«P242X/(P219»Z4149))«<1.»P242X/<P259'Z4049))«IC4041) 
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if (upct(2).ne.0.)oratio(2)=100.*(p239wpctc2))/wpct<2) 
P238=Z4849*P239 
PE238 = P238/YS " S0RT(PE242X"2'(l./P239)"*2 •> 

1 ( I . P 2 3 8 / ( 1 0 0 , - P 2 4 2 ) ) " 2 • YS"2"EZ4B49"2/Z4849"2 » 
2 (Z4849'P242X/(Z4049"P238)»1.)"2'EZ4049"2 • 
3 (Z4849*P242X/(Z4149"P238)M.>"2'EZ4149"2 • 
4 2. * ( ( 1 . P 2 i 8 / ( l 0 0 . - P 2 4 2 ) ) * * S ) "(EC.4840,'24849 * 
5 CZ4849*P242X/(Z4049"P23B)»].> • EC4841/Z4849 * 
6 CZ4849'P242X/(Z4149"P23B)«1.)> « 
7 2. ,(Z4849'P242X/<Z4I49'P238)*1.)*(Z4849'P242X/(Z4049-^238)'1.) 
8 *EC4041) 

if (upct(1).ne.0.)oratlo(1)=100.*(p238-»pct(1)) /wpct(1) 

P240=24049'P239 
PE240 =P240/rs*SORT<PE242X"2'(1./P239)"2 

1 • (P239*YS/P240-P242X/P240-1.)"«2"EZ4049"2 • 
2 2.*(P239*YS/P240-P242X/P240-1.)«EC4840 • 
3 2.*(P239"YS/P240-P242X/P240-1.)*(Z4049*P242X/(Z4149"P240>»1.>* 
4 EC4041 • EZ4a49"2»<Z4049'P242X/(Z4149*P240)»1.>"2"EZ4149"2 » 
5 2.*<Z4049«P242X/(Z4149*P240>»1.)*EC4841) 

if (upct(3).ne.0.)oratio(3)=100.'-(p240-upct(J»/Mpct(3> 
P241=24149*P239 
PE241 = P2«1/YS*S0RT(PE242X"2"<I./P239)*«2 

1 • (P239*YS/P241-P242x/P241-l.)"2'EZ4U<!'*2 • 
2 2.*(P239*YS/P241-P242X/P24M.)*(Z4U?>P242X/(Z4049'P241)«1.)« 
3 EC4041 • 2.'(P239'YS/P241-P242X/P24M.)*EC4841 « 
4 EZ4849*«2 • (Z4149'P242X/(Z4049«P241>»1.>**2 * EZ4049"*2 • 
5 2.*(24149*P242X/(Z4049,P241)»1.)'EC«840> 

if (wpct(4).ne.O.)oratio(4)=IOO.*(p241•wpct(4);.'Mpct(4) 
IF (UPCT(5).NE.O.)0»ATIO(5M>. 
A241 = Z5149«P239 
AE241 = A241/YS * SORI(PE242X**2*(1./P239)«*2 

1 • <P239"YS/A241>*«2«EZ5149**2 • EZ4849"2 • 
2 (Z5I49'P242K/(Z4049*A241)»1.)"2'EZ4049**2 • 
3 (Z5I49'P242X/(Z4149«A241)*1.)"2 ,EZ4149"2 • 
4 2.*(Z5149«P242X/(Z4049*A241>»1.)*EC4S40 • 
5 2.*(Z5149«P242x/(Z4l49*A241>»1.)«EC4S41 • 
6 2.*(Z5149•P^4^X/(Z4049 ,A241>•1.)*(Z51^9*P^4^X/(Z4149*A241>•1.>• 
7 EC4041 » 2.*P239«EC4B51/A241 • 
8 2.*P239*YS*EC4051/A241 *(Z5149*P242X/<24049*A241)»i.) • 
9 2.*P239*YS«EC4151/A241 •(Z5149*P242X/<24H9=A241>»1.)> 

i f (upct(6).nc.0.>ora:io(6)°100.*(a241-Mpct(6))/wpct<6> 

U235 = Z2549*P239 
IF (UJ35.EO.0lGO TO 85 
UE235 = U235/YS • S0RT(PE242"2*Z2549"2/(U235"YS)"2 

1 • (P239/U235)"2«EZ2549"2 • EZ4B49"2 • EZ4049"2 »EZ4I49"2 
2 • 2.*EC4840 * 2 •{C4B41 • 2.*EC4041) 

z •••[ Multiply by .01 ] 
U235 = U235 * .01 
U£235= UE235 • .01 

c UE235 » UE235/U235 
85 iline=iline+2S 

CALL Horedline,Printer) 
IF (UPCTC2).E0.0)THEN 
URItE(B0£^.20J) 
*rite(ndcv,300)238,p238.pe238 
«rite(ndev,300)239,p239.pe239 
Mrite(ndcv.300>240,p240,pe240 
wri te(ndev.300>241,p241,pe241 
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if(p242fg)lhen 
calc=" ' 

else 
catc= ,Calculatcd l 

end if 
wri;*{ndev,301)242,p242,p*242,calc 
EISE 
UHItECNOEV.211) 
URITE(NDEV,213> 
iniTECNDEV,214) 
WRITEtNDEV,305)238,P238,PE23B,UPCI(1),OJIA!IO(1) 
URITE(NDEV,30S)239,P239,PE239,Wpr.l(2),O«ATI0<2> 
WRITE(NDEV.305)240,P240,PE240,UPCI(S),ORAI10(3) 
URlIE(HDEV,305)241.P241,PE241,UPCT(4),Of<AII0(4) 
IF (P242FOIHEH 
UR[TE(M)EV,305)242,P242,PE242,W>cr(5),OR«IIO(5) 

ELSE 
CAlCs'CalCUlated' 

END IF 
END IF 

C 
CAll MorKIUne.Pr ln ter ) 
l l ine=il ln«»25 

i f <«pct<2>.eq.0>tneri 
U*ITE(MOEV,205)A2«1,AF.24I,U2J5,UE2JS 
CALL Horedl ine ,Pr in ter ) 
else 
urite(ndev,20t)a241,ae2'41,WPCT(6),oratio<6>,u235,ue23J 
c a l l Hored l ine .pr in ter ) 
end I f 

C 
C CALCULATE SPECIFIC POWER AW Pll-240 EFFECTIVE 
C 

CALL SPPOU!PC1,«AT,POU,POU%P242FG,P2«2,Pf242,E240,E240E) 
C 

WHITE (HOEV.207)E24O.E240E 
CAll Moredl lne ,Pr inter ) 
WRI1E (W0E«,209)POU,POUE 
CALL H o r e ( l l l r * , P r i n t e r ) 
CAll Horcdl ine ,Pr in ter ) 
IF (12 .EQ. -1) THEN 

MITE <N0£V.210> 
urltetndev,') 
CO TO 990 

EHO IF 
UftllE (N0EV,212)T2 
CALL Morediine,Printer) 
IfCnodecayJthen 

urlte(ndev,«) 
wrftcfndcv *) 

* * No onalysii date(s) entered, decay correction ', 
• 'and T"2 test not performed.' 

end If 

990 IF (PKINTE'.eq.'S 1) THEN 
n r i t e ( * ' J ' P r e i i Enter to Contlnus' 
readf* 90t)jnk 
Mr i te ( * , * ) , ok" 

end I f 

c - " t Pack Conaon Varlablet for writing to ADIE5UII.OIF ) -

cfname*fnaa« 
cp238'p23S 

http://UJ35.EO.0lGO
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cp239=p239 
cp240=p240 
cp241=p241 
cp242=p242 
cpe238=pe238 
cpe239=po239 
cpe240=pe240 
cpo241=pe241 
cpe242=pe242 
cpow=pow 
cpowe=powe 
ce240=e240 
ce240c=e240e 
csamplessample 
cal(1)=alpha<1,1> 
cal(2)salpha(1,2) 
cal(3>=alpha(1,3> 
cal(4)=«lpha<1,4> 
cal<5)=»lpha<2,2) 
cal<6>=«lpha<2,3> 
cal<7)=»lpha<2,4) 
cal(8)=atpha(3,3) 
cal(9)=alpha<3,4> 
cnl<10)=atpti«<4,4) 
cz4849=z4849 
cez4849scz4849 
cz4049=j4049 
cez4O49=ez4049 
cz4149=z4149 
cez4K9=ez4K9 
cz5141=z5H1 
cez5K1=ez5141 
«2549=z2549 
cez2549=ez2549 
csunaltssumall 
ca241=a241 
cae241=ae241 
cu23S=u235 
cue235=ue235 
cfwhm=fwhm 

-( If sample uas supplied, urtte results do database ]-
if (samflag) tlicn 

call anresult 
endif 

c ••-[ Do a page eject if printer selected ]• 
999 if (printer.eq.'f")wite<ndcv,800) 

close(ndev) 
call els 
return 
END 
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1 large 
Subroutine Cicero 

C 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t . . . . . . 
C * 
C CICERO • 
c ====== • 
c * 
........................................................................" 
c 
c 
C Developed for : Safeguards technology Program 
C Nuclear Chemistry Division 
C Lawrence Livemtore National Laboratory 
C Livermore, CA. 94550 
C 
C Oeveloped by : CDMPUCHEM, Inc . 
c 30998 Huntwood Avenue, Sui te 107 
c Hayuard, CA. 94544 
C (415)489-6514 
C 
C This work supported by LLNL P0* 9107605 
C 
C * A * * * * * * * * * * * * . * * * * . * * * * * * * * . * * * * * . * * . * , f t * . . * * * * * * * * * * * * * * * * * * * * * * . * * * . . 
c 
C Title : CICERO 
C Revision : 1.6 
C Author : Russell Fleming 
C Date : 12/15/87 
C Language : Microsoft Fortran Ver. 4.01 
c 
c............. 
c 
c Abstract : This program acquires spectra data from a Silena 
c Multichannel analyzer and writes the data to a 
c Binary file. 
c 
c...................................................................... 
c 
C Arguments 
C 
c 
C Routines 
C Called : None 
C 
C Libraries 
C Used : Filcsub, dbsubs, Grafsub 
C 
c........................................................................ 
C ^ ^ Revis ion History ( Include da te . rev i s i on I .D . , and d e t a i l s ) • 
C 
C 
C 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
C COMMON and variable declarations * 
c........................................................................ 
c 

cho.acterM byte,x,ack,exflag,key 
character*8 data(0:9000), tcmp*6 
characters id.lt 
character*15 dbname.jnk 
character filen*45 
character*!! names<127,2> 
Integer*2 Baud,pari ty, stopbi t.Databi ts,comport, ier,rtstat, 
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• status,•ax(count,sbyte,un1t,lens( 127,2),nrec,outer 
• ,Itinc.idirc 

Integer*4 HdataCO : °0OC),flnfoK) 
real*4 dbndate(127) 
character*127 cdata(127) 
logical*2 gotsome 

variable initialization declarations 

C Initialize Coem Parameters 
C 9600,E,7,2 Cowl: 

baud=7 
parfty=2 
stopbit=2 
Oatabitr 7 
connpor.'-O 
ack=char{6) 
gotsome=. FALSE. C 

c.......................................................................<. 
C format declarations * 
c.......... 
C 
34 foraat(a45) 
17 formate Estimated transfer tine: 40 Seconds.') 
18 formate Now receiving data ... ',») 
98 formate Transfer completed with',16,' channels sent') 
65 format(i6) 
66 fom»t( 18) 
151 formate//////////////////////////) 
C 
c.............................»..........**.....»...••••••».•.• •• 
c 
, : t •**s!(iuc 
C Cet file name 

open(4,f I les'cicero.prm', fostatalstat,status>'OLD') 
resd(4,34)Hlen 
c lose( i ) 

C Write f i l e name to temporary f i l e to dsASE 
open(4,fl le«iFILEHANE.CIC > , lottat>iStat,ltatus' l IMKNOIM I) 
l f ( is ta t .ne .0 ) then 
write*',*) 
urtte(*.*)'Error writing data file name •• Press Enter' 
re«d<*,34)Jnk 
stop 

end If 
yr l te (4 ,34 ) f l l en 
close(4) 

C Start data transfer 

cal l i tbaud(baud,par l ty , i topblt ,Databl ts ,comport , r tstat . ler ) 
I f d e r . n e . D t h e n 

w r i t e ! * . * ) ' Error In Setup Parameter! •• Press Enter' 
read{*,34)jnk 

end I f 
ca l l comon 

http://id.lt
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x = ehar<110) 
Call SndSyt(x,commport,status) 
if (status.It.0) goto 500 
if (status.eq.-l) goto 510 

C delay loop 
do 10 i=1,500 

10 continue 
x = char<112) 
Call Snd8yt(x,conmport,status) 
if (status.tt.0) goto 500 
i f (status.eq.-1) goto 510 

write{*,*) 
write(*,17) 
wr i te( \18) 

C Get Channel Data 
Z22~ is-1 
111 M * 1 

DO 4o j=i,e 
count=Q 

2b call bfstat(sbyte) 
if (sbyte.eq.0) then 

count=count+1 
if (count.gt.10000) goto 80 
goto 25 

endif 
count=0 
if (sbyte.eq.-t) goto 550 
call fchchr(byte,status) 

C write<*,*)'byte '.byte • j ',j 
if (status.ne.1) goto 25 
if (byte.eq.'t') goto 80 
if (byte.eq.ack)goto 25 
data(l)(J:J)=byte 
gotSome-.TRUE. 

40 Continue 
goto 111 

80 continue 
call offint 
if (.not. gotsome) then 
write(*,151) 
write(*,*) 
write(*,*)' Error in receiving data from the analyzer.* 
write<*,*>' ' 
grite(*,*> 
write(*,*)' Hake sure that the analyzer is connected properly' 
write(*,*)' and is in the correct mode for transfer.' 
write(*(*) urite(*,*)' If the analyzer is connected properly, and is in' 
write(*,*)' the correct mode, then the analyzer cannot detect' 
urite(*,*)' the commands coming from the computer. You will* 
urite(*,*)' need to manually set the analyzer to send data out' 
write(*,*)' to the computer.' 
write(*,*) 
write(*,*)' Enter an 'M' to manually set the analyzer or' 
write(*,*)' a 'R' to retry data transfer or any1 

write(*,*)' other key to abort and return to main menu' 
writer ,*) 
call it-i&eyr.key) 
if ((key.eq.'R').or.(key.eq.'r')) goto 222 
if ((kcy.eq. 'tD.or^key.eq.'in')) then 
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wtite(*,*) 
nrite(*,*)' Manual data transfer from analyzer' 
write(*,*)' 
write<*,*) 
write(*,*)' To manually transfer data from the analyzer,' 
write(*,*)' connect the analyzer properly, then Press Enter' 
nrite<*,*)' on the computer to start the transfer. Then Press' 
writc<*,*)' the Data Out button on the analyzer to send the • 
urite(*,*)* data from the analyzer to the computer.' 
write<*,*) 
wrice(*,*)' Press Enter on the computer to start the transfer,* 
write(*,*)' then set the analyzer to send data out.* 
call inkey(key) 
goto 222 

end if 
write(* 151) 
goto 543 

end if 
write<*,9B)i 
i f (i.gt.4100) urite<*,*) ' Only 4100 channels recorded.' 

if (count.It.3)goto 543 
Hrite(«,*) 
urite(«,*)'How writing data file' 
open(4,ffle=filen.status='UNKN0UH,,foniplBlNARY>) 
Get Spectrum ID and Livetine 
outer=1 
inc=0 Get ID 10s i ' ID(1:8)»dit»0)(1:8) 
Get Live tine 
LTa' ' 
LT(1:Q)«data(2>(1:&) 
Convert ID and Livetime to data to write to binary file 
read(id(3:fl),6S)ndata(0) 
write(4)ndata(0) 

road(lt<3:8),65)ndata<1) 
write(4)ndata(1) 
*r i te(* ,* ) ' Spectrum ID: ' , (d 
write**,*)' IWetimc : ' , U 
Unite data to file 
if (count.gt.409«)count=409fl 

do 100 1*3,count 
do 200 j'3,S 

te*p{j-2:j-2)*datati)<j:j> 
continue 
wrftc(V)temp 
read(t«ap,6S)ndata(i) 
write(4)ndata{i) 

continue 
( Dropped channel analysis ) • • • 
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do 400 i-2,count 

if <ti.gt.3).and.(ndata(i-1).ge.20).and.(ndata(i*l).ge.20) 
• .and.(ndata(i).cq.O))then 

writc(V) 
writc<*,*>,w'ARNlNG\cl srU) 
write(*(*)'Zero count channel found at channel ruirtoer'.i 
urite(*,*)'lhis spectra file may not be usabl?. ', 

• 'Retry data transfer.' 
write<*,*) 
Hrite(*,*)'Press Enter to Continue' 
read{*,34)jnk 
goto 400 

end i f 
400 continue 

goto 543 
500 call offint 

write(*,151) 
write(*,*)' Error in issuing commands to analyzer' 
write(*,*>' ' 
write(*,*)' The computer is unable to send commands to the' 
write<*,*)' analyzer. Cheek the cabling connecting the' 
write(* * ) ' computer and analyzer.' 
urite(*,*> 
write(*,*>' Press an 'R' to retry the transfer or any other' 
write(* *>' key to abort transfer.* 
call inkey(key) 
if ((key.eq. •*.').or.<key.eq.'r'»goto 123 
goto 545 

510 call offint 
Mrite<\151) 
write<*,*)' Port address Error' 
write<\*)' ' 
urite(*,*)' There is an error fn addressing Com port I,1 

urite<*,*)' Verify that there is a aerial port In the computer.' 
write<* *) 
goto 543 

550 urit«(*,*) char(13),,BUFFER OVERFLOU - Transfer aborted',char(7) 
writ«<*,*)'Remave any memory-resident coftuare and try again.' 
call offint 
write(*,*> 

543 uritc<* •>' Press Enter to continue.' 
read(*,34)jnk 
return 

99 End 



File: ANRESULT.FOR 11/15/1989 07:50 •- Pane: C 
S arge 

subroutine anresult C .............................................................•........<... 
C * C ANRESULT * 
c ======== 
c 
[-............................................................••••........ c c 
C Developed for : Safeguards Technology Program 
C Nuclear Chemistry Division 
c Lawrence Livermore National Laboratory 
c Livermore, CA. 94550 
c 
C This uork supported by LLNL PO» 9107605 
C 
(...............I.........<.......................>•..........••••........ 
c 
C Title : AHRESULT 
C Revision : 1.1 
c Author : Russell Fleming 
C Date : 1/11/88 
C Language Microsoft Fortran Ver. (.01 
C 
c........................................................................ c C Abstract : Save IAEA analysis variables to anresult.dbf dBase file C 
c..........................................t....................•<...•..• C 
C Arguments : 
C 
C........9............................................................... c 
C Rout i nes 
C Colled : None 
c 
C Librorios 
c Used : None 
C 
c................. ....................................................... 
C Revison History { Include date,revision I.D., and details ) * 
c.. .1.............:. 
c 
c...................................................................... C C0NHON and variable declarations * 
c... 
C 

IMPLICIT DOUBLE PRECISION (A H,OZ) 
SINCLUDE: 'top.cim' c conmon /top/ drivepath c c character drivepath*45 c 
SINCLUDE: 'loeadb.crm' common /dbsave/ cp238, 

cpe238, 
cp239. 
cpe239. 
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c • cp240, 
c • cpe240, 
c • cp241. 
c • cpe241, 
c • cp242, 
c • cpe242, 
c » cpou, 
c • cpowc, 
c • ce240, 
c • ce240e, 
c * cfname, 
c + csample, 
c • cal, 
c « C24S49, 
c • CCZ4849, 
c + CZ4049. 
c + CCZ4049, 
c • CZ4149, 
c • cez4149, 
c • CZ5141, 
C • cez5141, 
c • CZ2549, 
c • cez2549, 
c • csumall. 
c • ci241. 
c * cae241. 
c • CU235, 
c * cue235, 
c • cfMhm 
e character cfname*30,csanple*10 
e dimension caldO) c 
c..........................................."". 
C variable Initialization declarations • 
c.................................. • dimension fnme»(127,2),flens(127,2),flnfo(«),ndota(l27), 

cdata(127> 
character <njmesM1,cd»u':i7,fHenHS.dp'W.fn'SO.nciifn^O 
character ehM 
real°4 ndats 
inteaer*2 flen>,lunit,nrcc,ll, strltn 
Integer** flnfo 
logical debug 

debug".false. 
if (debug) urltcC,*)' Now in snrcsult1 

If (debug) nrltt(,,,)'Drlvepath»",,drivepalh,"" 
dp'drlvepath 
if (debug) «^lte(*,*),0p""^0p,l»• 
li'Strlentdp) 
if (debug) Mrlt«(«,,),Length of "•,#,•" • ',11 
If (ii.le.Dthen 

«rlt«(«.«> nrlte(*,,)'Error In default drive and psth.1. 
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if (debug) urite(*,*)'Length of "'.dp,'" = ',ii 
if (ii.le.l)then 

write(*,*) 
uri te(*,*)'Error in default drive and path.'-, 

+ ' Check system defaults from the main menu.' 
urite(*,*) 

endif 
filen=dp(1:ii}//'anresult.dbf' 
if (debug) th;n 

urite(*,*)'In anresult, csamplc=',,,cs2mplel"" 
pause 

endif 
iunit=3 
do 20 i=1,127 

fnamos(i,1)=' ' 
20 fnames(i,2)=' ' 

c -••[ Just file name is saved to database, strip off drive and path ]••• 
fn=cfname 
ilen=strlen(fn) 
i=ilen 

70 if (i.gt.0) then 
eh = fn(l:i) 
if ( (ch.no.'\') .and. (ch.ne.1:') ) the-i 

i=i-1 
else ?oto 80 f 
goto 70 

endtf 
80 if (l.gt.0) then 

neufn=fn(M:) 
else 

ncwfn=fn 
endif 

call dbopcn(filcn.iunit,fnames,flens,fInfo) 
cdatad) = newfn 
if (debug) Hrite(*,*),neufn=,,rwwfn 
cdata(2) = csemple 
if (debug) yrite(V*)'csa:iple=",,csoiTple,"" 
ndata(l) ° sngl(cp238> 
if (debug) nrlte(> •)lcp2M°',cp238 
ndato(2> = sngl(cp239> 
if (debug) uritet" •)'cp239=',cp239 
ndata(3) = sngl(cp240) 
if (debug) uritcC,*)lcp240=',cp240 
ndata(4) = sngl(cp241) 
if (debug) urlteC *)'cp241=',cp241 
ndata(5) = sngl(cp242) 
if (debug) wrHc(\*)'cp242=\cp242 
ndata(6) = sngl(cpe238) 
" • - • - • - — w r ? ^ " * • • -if (debug) wrTtc( ,,*) ,cpe238=',cpe238 
ndata(7) = sngl(epc239) 
if (debug) ur!tc(\*>,epe239=',epe239 
ndata(8) = sngl(cpc240) 
if (debug) nrlte(",')'cpe240=',cpc240 
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ndata(9> = sngl(cpc241) 
if (debug) urlte(*,*)'cpe241=,,cpe24l 
ndato(IO) = sngl(cpe242> 
if (debug) urite(*,*)'cpe242=',cpe242 

ndnto(11) = sngl(cpon) 
if (debug) write(*,*)'cpow=',cpcw 
ndata(12) = sngl(cpowe) 
if (debug) writc(*,*)'cpoHe=',cpowe 

ndata(13) = Sngl(ce240) 
if (debug) wite(*,*)'cc240=',ce240 
ndata(14) = sngl(cc240e) 
If (debug) urite(*,*)'ce240e=,,ce240e 

do 10 1=1,10 
nd»t«(14»l) = sngKcaKD) . , , 

10 if (debug) wrlte(*,*)'eal( ,,14«l,')=',ndata(U*i) 
nditi(25) = cngl(cz4849) 
if (debug) write(*,*),ndat»(25>=,,cz48«9 
ndatl(26) ' tngl(c«4849) 
If (debug) urlte(',*) ,nd»U(26)»'.cez4849 
ndtta(27) • «ngl(ci404V) 
If (debug) wrlt«(*,*)'nd«t»(J7)» ,,ci4049 
ndata(28> < >ngl(cu(049) 
IV (debug) urlte(«,*>'ndati(28>",cet;049 
ixhti(2t; • «ngl(cl4149) 
If (debug) MrltfC'J'ndatXWC.ciAKg 
ndtuOO) > ingUc«z«K°> 
If (debug) Hrlt«C, ,)'rvJita(30)-',cc24149 
nd4t«(31) • ingl(eliUI) 
If (debug) wrltt[«,*)'ndaUl31)'',cz5141 
ndtU(32) • tngKceiSKO 
if (debug) «r!te(V>'nd4U<52)'\cei5141 
nd.H(33) • sngl(cl25t9) 
If (debug) urltt.\'> ,nrtlt.(55)='.cj2549 
nd4ti(34) • »ngl(cer2549> 
If (debug) »rite(«,*) ,nd«t»t34)",cei2549 
ndita(35) • sngUcsuMll) 
If (debug) nrlt«(*,*) ,nd>ta(SS)' ,,cfiunill 
nd«.<J6) • <ngl(ci241) 
If (debug) iirlte( a,*> ,na«ti(I«)",ci241 
ndita(37) • tngl(cae241) 
if (debug) nrlt<(*,<)'nd>ia(37)> l,cn241 
nditi(U) • tngl(cu235) 
If (debug) «rlteC,') ,ndat«(W)".cuJJ5 
ndita(J9) « tiigl(cue2J5> 
if (debug) wrltr(*,*) ,ndiia(39)",cue235 
ndita(40) • ingKcfKh*) 
If (debug) «rlte(*,'>'nd4t»(401'',cfi4l«i 

http://ch.no
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nrec = finfo(4)+1 
calI dbwrite(fiten,iunit,fnames,flens,1info,cdata,ndata,nrec) 
if (debug) then 

Hrite<*,*)'Leaving anresuLt1 

pause 
endif 

99 return 
end 



(* 
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Slarge 
SUBROUTINE AVE (NS,NE,SUH,AV,Y) C 

c>....................................................................... 
C 
C AVE * 
C ===== 
c * 
C........................................................................ c c 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Lawrence Llvermore National laboratory 
C Livermore, CA. 94550 
C 
C This rork supported by UNL PC* 9107605 
C 
£................................................*..•>......»••••«...... 
c 
C Title : AVE 
c Revision ; 2.2 
C Author ; R. Gumlnk 
c Revised for the IM PC by Russell Fleming 
c Data s 10/15/86 
C language : Microsoft Fortran Ver. 4.01 
C 
c...............................••••<.•.............••...........<>.•<..• 
c 
c Abstract : 
c This routine determines the average count of • (roup of data 
c values fro*. NS to NE inclusive. It also returns tht sua. 
c 
C.«......................<...lt.ll»l..........................l.<.tUt<» 
c 
C Arguments : 
C INPUT 
c NS Starting petition for group in Y array 
C NE Ending position for group in Y array 
c Y Data array 
c 
C OUTPUT 
C AV Average count of data points in group set by NS and DC 
C sun Sun of data points In group 
C 
(:••••• • ..•»•«•#••••••«••••••.•••«.••••••«•.....#•..••••••.....• c 
C Routines 
C Called ; Nona 
c 
c Libraries 
C Used : None c 
c ••••••• ....... 
c.....«.!Sli!!?.!!!!2U.i.!? e l u t'«« dJ lV' v , ,'!?.i; l >jj "* ^ ' N * * * c 
C Original Version: 19-Jan-1978, Ver. 2.1 
C 
c....................................„..., ..................... 
C COMMON and variable declarations • 
c . . . . . . . . . . . . . . . . . . . . . . . . . . „ . . i . . . . . . . . . . . . . . . . . . . . . . . . 
C 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
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DIMENSION Y(210) 

C 
c..................................................•>•-..• C variable initialization declarations * 
c...............................—....... C 

SUM e 0.0 
C 
(;••••••••••••• •••• •••••«•»•••••••••••••••••••••••••••••••••• 
C 

SK • NE • NS • 1 
DO 2 I " NS.NE 

2 SUM = SUM » T < l ) 
AV • SUM / SH 
RETURN 
END 
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Slarge 

SUBROUTINE BKGD (NS,NE,AVI,AV2,S2,ND,Y1,Y2) 

C 
Q*»..ft*.*..*.....**...***.*.****.********.**.....*..*..***.****......**.. 
c • 
C BKGU • 
C ====== • 
c « 
C........................................................................ 
c 
c 
C Developed by : Safeguards Technology Program 
c Nuclear Chemistry Division 
C Lawrence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C This work supported by LLNL PC* 9107605 
[......................,....,.,.»..,..,.,................................. c 
c Title : BKGD 
C Revision : 2.1 
C Author : Ray Gumink 
c : Revised (or the IBM PC by Russell Fleming 
C Date : 1/28/83 
c Language : Microsoft Fortran Ver 4.01 
C 
c»..*....................,............,...„............................ c 
C Abstract : 
C To calculate the background continuum under a peak region, 
C to subtract it from the channel I counts, and return the net 
C channel and total counts. 
c 
C Like NCTS, this subroutine calculates the background distribution 
c for a specified peak region, perform a channei*bychannet 
C subtraction, and returns the net area and net count array. 
C Hcwever, the Input argunents provide the before and aft average 
C background levels to be used. The routine uses one pass for a 
C positive loping background, and two for a negative slope. The first 
c pass determines a straight line connecting the before and aft 
C background levels. The second pass additionally computes a 
C smoothed'Stcp background which is subtracted from the gross channel 
C counts to obtain the net count array and the Integrated net count. 
C This roumlne is similar to the NCTS and BKGRD routines. The 
c BKGRD is more rigorous and also takes into account the entrance and 
C exit slopes of the background. 
C 
c.>...>................................................... 
c 
C Arguments : 
C INPUT 
C H S = Beginning channel of peak grouping 
C NE = Ending channel of peak grouping 
C AV1= Average background level In front of the peak grouping. 
C AV2= Average background level oft of the peak grouping. 
C Y1 = Array containing gross counts of the peak grouping. 
C RETURN 
C ND • Number of channels In peak grouping c S2 • Net counts in the peak region. 
C Y2 • Array of net counts generated by the routine. 
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C OTHER VARIABLES 
C DBG = Change in background level. 
C CHANS = NuKier of channels in the peak grouping. 
C SLOPE = Average change in background per channel. 
c AVSIG = A factor related to the statistcal variance of the data 
c in the region. It is used to provide smoothing to 
C statistically poor data. 
C SUNT = Variable used to accumulate the net count using 
C the straight line for background determination. 
C SUH = The final value of SUNT following the 1st pass. 
c YN = Mot count of a channel (temporary argument). 
c >NT= Positive value only of YN (temporary argument). 
C SL8G s Straight line background value at a given chennel. 
c.............•...••. ................................... 
c 
C Routines 
c Called : Nona 
c 
C Libraries 
C Used : None 
C 
C.....c............................. 
C Revison History ( Include datt.revltlon I.D., and details ) 
C 
C Version 2: 12-Oct-K 
C 
C .•i»IMilMMMI»HI»M»HilHM»ltl • ••• 
C COMMON and variable declarations 
c . . . . . . . . . . . . . t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
c 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
dimension TH210),r?(210> 
IHTEGER'2 NS,NE,N0 

C 
C MMMttsteeei 
C variable Inltialiiatlon declarations 
c..................... 
C 
C .........t.......».»t.«M«.«»«M«at«i.. 
C Change in background level. 

DBC • AV2 - AVI 
NO • 0 
S2 • 0.0 

c Total channels In group. 
CHANS • RE • NS • 1 

C Average change In background per channel. 
SLOPE • DIG / CHANS 
IF (*V2.1E.0)AV2'1. 

C Smoothing factor 
AVSIC • J./CHANS>SMT(AV2>CNANS) 
NN • 2 

C One pass for positive (loping bVgrd. 
IF (SLOPE .CI. 0.0) NN • I 
00 30 J • I.NN 

SUM* • 0.0 
C Initial straight line bkgrd value set at AVI. 

SLCG • AVI 
00 20 I • NS.NE 

C New straight line bkgrd value. 
SLID • SLIG • SLOPE 

C Cale. net count. 
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DO 20 I = US,HE 
c Neu straight line bkgrd value. 

SLBG o SLBG * SLOPE 
C Calc. net count. 

YN = Y1(I> • SLBG 
YNT = YN 

C Only integrate positive values. 
IF (Yd .LI. 0.0) YNT = 0.0 

C Running sum of net counts. 
SUMY = SUMY * YNT • AVSIG 

C Straight line only on + slope 
IF (SLOPE .01. 0.0) GOTO TO 

r. straight line only on Tst pass 
IF (J .EQ. T) GOTO 20 

C Calc. smoothed'step bkgrd value. 
YN = YT(I) -AVI -DBG*SUHY/SUM 

10 ND = ND • 1 
c Store net channel count. 

Y2(M» = YM 
C Integrate net channel counts. 

S2 = S2 + YK 
20 CONTINUE 
C Store total net counts using straight line bkgrd. 

SUM " SUMY 
C Get out if SUM Is zero or less 

IF (SUN .LE. O.jRETURN 
30 CONTINUE 

RETURN 
to ENO 
vl 
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SUBROUTINE BKGRD (NS.HE.BGLO.BGHI,SLPLO,SLPHI,NPTS.SMY,Y,YHET> 

Developed by : Safeguards Technology Program 
Nuclear Chemistry Division 
Lawrence Livermore National Laboratory 
Livemore, CA. 94550 

This uork supported by LLNL PD« 9107605 

C Title : BKGRD 
C Revision : 1.0 
C Author : Ray Gurmink 
C : Revised for the IBM PC by Rustell Fining 
C Date : 10/15/86 
C Language : Microsoft Fortran Ver. 4.01 
C 
c........................................................................ 
c 
C Abstract : 
C This subroutine calculates the background distribution for a 
C given peak region, subtracts it, and returns the net count array. 
C Like NCTS and BKGD, this routine generates an accurate atep-sheped 
C background. Kouever, in these routines, IKGRO takes into 
C consideration the sloping backgrounds surrounding the region of 
C interest. If the entrance and exit slopes differ, the routine 
c assumes that the change from one slope to the other It annotonlc. 
C 
c........................................................................ c 
C Arguments : 
C INPUT 
C NS = starting channel of the region 
C NE = ending channel of the region. 
C BGLO = background count In channel next to low E side of peak region. 
C BGHI ° background level next to high energy side of region. 
C SLPLO • background slope on low side (In counts/channel) 
C SLPHI • background slope on high side (in counts/channel) 
C Y d ) • array containing original spectral data. 
C RETURN 
C NPTS = muter of channels In YNEI array. 
C SHY = sum of net counts returned to calling program 
C YNET(1) t array into which net counts are placed (may be saw as V). 
C OTHER VARIABLES 
C DBG • Change In background level. 
c SIG t AVSIG * Factors related to the statlstcat variance of the data 
c in the region. They are used to provide a (Measure of 
c smoothing to statistically poor data. 
C SLPBG = Contribution to the bkgrc due to the slope of the bkgrd. 
C SLBG * Straight line background value at a given channel. 
C YN « Net count of a channel. 
C YNT • Positive value only of YN. 
C Slim! • Integrated net area as obtained using a straight line bkgrd. 
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C SUHY2 E Integrated net area as obtained using a step-function bkgrd. 
C YSUH1 E variable used to accusulate stright-line net area. 
C YSUM2 » Variable used to accumulate step-function net area. 
C YS1,YS2,YS3,YS4 • Accumulator variables used to account for histogram 
C nature of the data, ie use halves of 2 adjacent channels. 
C 
CI....................................................................... 
C 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C c*r " " 
C Revlson History ( Include date.revialon I.D., and details > * 
C 
C Version: lb 
C Author: Ray Gumink 
C Date: 12-Dec-U 
C Last revision: 20-Sep-84 ( I . e . ) 
C 

c........................................... C COMMON and variable declarations • 
c............................. 
C 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
REAL'S ia0,BCHI.SlPL0,5LPHI,SKY,Y<210).YHET(2I0> 
IHIEGER*2 NS,NE,W>TS 

C 

c............... C variable initialisation declarations • 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t i t t . . . . t . . . . . . . . . . . . . . . . . . . c c 
c.............tt..t.......... • • 
C Number of channels in grouping. 

NPIS • NE-NS'1 
XPJS • NPIS 

C Level Chang* In bkgrd 
DIG • (IGHI-iGLO) -0.5 *(SLPlO«SlPHl)«(XPTS»1.> 

C Average bkgrd slope In counts/channel 
SLOPE • DIG / (XPIS » 1.) 

C Starting (low-aide) bkgrd level. 
SLsG • IGLO 
SUHY1 • 0.0 
YSUH2 • 0.0 
IF (ICIO.LE.0.) IGLO • 1. 

C Variable related to statistical level of bkgrd 
SIC • S.'SOHKICIO) 
AVSIG • SIG/XPJS 

L • 0 
SIPIG • 0.0 

C Get 1st estinte of net area of peak(s). 
DO 10 I > NS.NE 

C Fractional distance through grouping. 
FRAC • L / XPTS 

C Amt due to sloping bkgrd. 
SLPIG • SLPIG»SIPI0'(1.FIAC)»SLPHI»FRAC 

C Straight I In* background level. 
51IC • SLIG • SLOPE 
I • L • 1 

C Net count in channel using straight (In* 
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SLPBG = SLPBG«SLPLO*(1.-FRAC)*SLPHI*FRfX 

C Straight line background level. 
SLBG = SLBG • SLOPE 
L = L • 1 

C Net count in channel using straight line 
YN = V(l) -SLBG -SLPBG 

C Only accumulate positive values. 
IF(TN .LT. 0.) VN = 0. 

C Approximate area using straight line. 
10 SUW1 = SUMY1 * YN 
C Add value related to statistical variance. 

SUMY1 = SUMY1 » SIG 
NN = 2 

C Only 1 pass if slope is positive. 
IF (DBG .GE. -10.O) NN = 1 

C 1 st uses straight line. 2nd also uses step. 
DO 30 J - 1,NN 
L = 0 

C Start at initial bkgrd level. 
SLBG = BGLO 
YSUM1 = 0.0 
SLPBG = 0.0 

C Data is histogram. Use half of 2 adjacent channels. 
YS1 = 0.5 • B0LO 
YS3 = YS1 
SHY « 0.0 
DO 20 I - NS.NE 

C Straight line background. 
SLBG = SLBG » SLOPE 

ro c Fractional distance through grouping 
*> FRAC = L / XPTS 

C Background slope. 
SLPBG = SLPBG •SIPIO *(1.-FRAC)«SLPHI «FRAC 

c Net count using straight line. 
YH = Y<l) - SLBG • SLPBG 
YNT = YN 

C Only integrate positive values. 
IF (YN .LT. 0 . ) YNT « 0, 
L = L • 1 

c Use straight line jnly for + step. 
IF (DBG .GE. -10.) GOTO 14 

C Partial area up to channel "I". 
YSUM1 = YSUHl • YNI t AVSIG 

C Other half. 
YS2 = 0.5 * (BGLO • DBG * YSUH1/SUNY1) 

C Net count using straight line bgrd. 
YN = Y(l) -YS1 -YS2 -SLPBG 

C Skip following on first iteration. 
IF (J .EG. 1) GOTO 15 

C Partial area to channel "I" using step bgrd. 
YSUH2 = YSUM2*YN»AVSIG 

c other half. 
YS4 = 0.5 • (BGLO • DBG • YSUH2/SUMY2) 

C Net count resulting from refined step. 
YN = Yd) -YS3 -YS4 -SLPBG 
YS3 = YS« 

C Transfer to YNET array on last iteration. 
K YNET(L) • YN 
c Net counts (or area). 
15 SHY = SMY • YH 

YS1 * YS2 
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20 CONTINUE 

C New value of SUHY2 for 2nd pass. 
SUHY2 = SHY • SIG 

30 CONTINUE 
RETURN 
END 
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SUBROUTINE BUF (X) 

Developed by : Safeguards Technology Progran 
Nuclear chemistry Division 
Laurence Livemnre National Laboratory 
Livermore, CA. 94550 

This work supported by ILHL PC* 9107605 

Title 
Revision 
Author 

BUF 
1.0 
Wayne D. Ruhter 

Revised for the IBH PC by llutull Flaalng 
COMPUCHEM, inc. 
30998 Huntuood Avenue, Suite 107 
Heyward, CA. 94544 
<415)48*-6514 

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 Date : 10/15/86 
C Language : Microsoft Fortran Ver. 4.01 
c 
C . . . . . > . . . . . . . . . « . . . . . . . a . . . * . « . . . . . . . . . . . . . . . . . . . . . > . . « » . . * * . * « l < t < 
c 
C Abstract 
C 
, . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • • • • . . . . . . • » • . < 
C 
C Arguments : X 
C 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . » • » • » » . . • • • • • • • 
c 
c Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . • . . . • . • < 
c Revfson History ( Include date,revision I .D . , and d e t a i l * ) 

c.................,.................„;,...,........................, c c c c 
c................................................................... 
c COMMON and variable declarations 
C.................................................................... 
C 

IMPLICIT DOUBLE PRECISION CA-H.O-Z) DIMENSION CA(5),CB(6) C 
CI.................................................................. 
C variable i n i t i a l i z a t i o n declarations 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . i 
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CA(1> = .729281 
CAC2) = .0344557 
CA(3) « .127639 
CA(4> = -.0325239 
CA(5) = .00642257 
CB(1) = .933301 
CB(2) > -4.45603 
CB(3) • 1.16191 
CBC4> ' -.141124 
CB(5) = -.0352464 
CB(6) = .00744387 

IF (X • 2.2) 2,10,10 
XX • X * X 
AX » 1 . 
SUM • 0.0 
DO 4 I ' 1,5 

AX • AX * XX 
SUM " SUM • CA(I) * AX 

X x SUM * EXP (-XX) 
CO TO 20 
XLOG • LOG (X) 
SUN • C l '1 ) 
DO 12 I • 2,6 

SUM « SUM • C»( l ) * XLOG * • (1 -1 ) 
X > EXP (SUM) 
HETIIRN 
END 
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Slarge 
SUBROUTINE C2jDAT<MONTH,HDAY,HYR,DDAY> C 

C>>...................................................................... 
C • 
C C2JDAT • 
C » 

c c 
C Developed by : Safeguards Technology Program 
c Nuclear Chemistry Division 
C Laurence Llvermore National Laboratory 
C livenaore, CA. 94550 
c 
C This work supported by LLHL PO# 9107605 
C"*-*..........»»t.................................................... 
c 
C Title : CJJdat 
C Revision : 1,0 
C Author : Wayne D. Ruhter 
c Date : 11/9/87 
C Language : Microsoft Fortran Ver. 4.01 
C 

C 
C Abstract : Converts calendar month and day to Julian date. 
(;••>>•.•••••«•••.•••••....•.•.••...•.....,••...•...,„.„„.,.,....,.,.,. 
c 
C Arguments : MONTH.NDAY.NYK.DOAY 
c 

«:••••.•.••**.•.».....<••...........••».....*•......•......„,..,......,. 
c 
c Routines 
c Called : None 
C 
C Libraries 
C Used : None 
C 
[:"•••••••••••>•«•••••.•••••.•••••••.•.•...••.•,..•,..„,.,„,.....„..... 
C „ Revison History { Include date,revision I . D . , and deta i ls ) • 
c 
C""""'«»*»"**»«..»....................................,„„.,.,„.., 
C COMMON and variable declarations • 
c 

IMPLICIT DOUBLE PRECISION (AH,0-2) 
C NONTH = Calendar month 
C NDAY = Calendar day 
C MVR = rear 
C DDAY = Julian day of year 
(;......................,..,...,„.„„„„„»„...,.......„,„...,..„.. 
C variable initialization declarations * 
C " " > • • • " • " • W « H U H » U > i n > H l | | | l l l > l l > | > m > H H l l , m t l , 

DIMENSION NDAYS(12> 
DATA NDAYS/31,28,31.30,31,30.31,31,30,31,30,31/ 
DDAY « NDAY 
NHONTH = MONTH -1 
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IFCNMONTH.EO.0)G0TO 20 
DO 10 I = 1,NHONTH 

10 DDAY = DDAY • NDAYS(I) 
IF(HONTK.LT.3)RETURH 
IF(H0O(NYIl,4).E0.0)DDAY « DOAY « 1. 

20 RETURH 
END 
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subroutine OCHECK 
c 
c •••»•••••«•»•»•..••«•.«••««••.•..«•••••••••••••••.•••••••«*•.••.»•• 
c » 
C OCHECK * 
C = = ===• = « • 
c • 
c..................................................................,,.,„ 
c 
c 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Laurence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C This work supported by LLNL POD 9107605 
c........................................................................ c 
C Title : Dcheck 
C Revision : 1.0 
C Author : Wayr* D. Ruhter 
C l Hodifled for the IBM PC and MS-DOS by Russell Fleming 
C C0HPUCHEH, Inc. 
C 30998 HuntHood Avenue, Suite 107 
C Hayward. CA. 94544 
C (415)489-6514 
C Date : 19-H0V-86 
C 
C Update : 11/10/87 VERSION 1.3.J 
C 
C Language : Hicrosoft Fortran Ver. 4.01 C C—.................................................................. 
C 
c Abstract : 
c 
C This program performs peak-shape analysis on peaks specified 
C and provides user with fult-uldth-half-maximum values ai; 
c 122- and 208-keV. It also examines the high-energy side of 
C the high-energy peak for pileup. If it is significant, it 
C warns the user. It also checks the gain to determine if It 
C Is appropriate for plutonium isotopic measurements. 
C ""**«»*»«•••«•«••••»••••**«•»•••«•••••••••••••««•••*•»•••••••• 
c 
C Arguments : 
C 
c.....................,.,.,...,.. I,........,.,.,..,.,.., c 
C Routines 
C Called : Hone 
C 
C Libraries 
C Used : None 
C 
C"** «•*••"••«••••••«••••••••••••••••«•••....••...««••»•»•...•..• 
C.*....*S«^il?".Dlftorv ( I n c l u d e date.revision 1.0., and details ) * 
C 
C 
(.«••>••••»•••••••••••.••...,..•.•..•...„„....,...,....,..„,.,.„„„,. 
C C0HH0N and variable dec lara tors • 
C " • • • " . " " . . . . . . • . . • • • . . . • . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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IMPLICIT DOUBLE PRECISION ( A H , O i l 

camion /dchk/ nref,std,livtim,crate,zero,gain,wfwhiii,sfwhm, 
* shape,parea,sparea,puflg,fname 

DIMENSION NREF(2),STD(20),REFCH(2),C(2).Y(200),SHAPC(2), 
* DATA(0:4100)>parca(2),sparea(2>,ufutim(2),sfuhm(2) 

logical*2 puflg 
CHARACTER*30 FNAME 
integer*2 nimchs,dd(8),temp 

lnteger*4 ddata(0:4100), l lvtim 
C 
c........................................................................ 
C variable initialization declarations * 

c........................................................................ 
C 
c 
c........................................................................ 
C format declarations * 
c........................................................................ 
C 
906 FORKATC Cannot open spectrum named: ',A> 
909 formate Livetime: \i6,' seconds',/, 

*• • Count Rate: ,,f9.1,1 counts/second',/) 
90S FORMATC RESULTS FROM ',/,' ANALYSIS OF:',A) 
907 FORMATC CAIN •',F7.4,/,' ZERO *',F8.3,/,' FUHHC208 KEV) = \ 

1 F5.3,/,' FUHM(122 KEV>=',F5.3) 
910 FORHAT(/,' Gain MUST BE LESS than 0.15 keV/channel'> 
920 FORMATS, 

1 ' CHECK GAIN; Upper energy range MUST BE AT LEAST 210 kev) 
930 FORMATC/,' CHECK ZERO; Zero CANNOT BE GREATER than 121.5 kcV) 
940 FORMAT(/,' POOR RESOLUTION •- CHECK SYSTEM AND COUNT RATE') 
950 FORHAK/,' HIGH-ENERGY TAILING IS SIGNIFICANT,',/, 

1 ' CHECK SYSTEM POLE-2ERO SETTING AND INPUT COUNT RATE.') 
C 
C* ••••••••••••••••• 
C OUTPUT DEVICE LOGICAL UNIT * 

DATA N0EV/6/ 
C INPUT DEVICE LOGICAL UNIT * 

DATA INDEV /2/ 
C 
C GET POSITIONS AND ENERGIES OF PEAKS TO ESTABLISH GAIN, ZERO, AND 
C PEAK SHAPE PARAMETERS 
C 
C GET APPROXIMATE CHANNEL POSITIONS FOR REFERENCE PEAKS 
C IF ENTRY IS NEGATIVE, EXIT FROM PROGRAM 
C 
C CALCULATE APPROXIMATE GAIN AND ZERO FOR SYSTEM 
C 

call dchdat(nrcf,std,fnsme) 
GAIN=(STD(2)STD(1))/(NREF<2)-HREF(1)> 
ZERO=STOC2)HREF(2),GAIN 

C 
0PEN(INDEV,FILE=FNAME,STA1US='0L0',FORM='BINARY', 

« IOSTAT=TEHP) 
ff<temp.no.0)goto 6 
GO TO 7 

6 urlte(« 9061FNAME 
goto 999 

C 
C READ DATA FILE INTO DATA ARRAY 
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7 CALL RDbin(NUHCHS,dDATA,lHDEV> 
do 1234 isl.numchs 

1234 data(i)=dble(ddata(i)> 
C 
C CEI LIVETIME FROM SPECTRUM. EXPECTED IN FIRST CHANNEL. 
C 

L1VTIM = idint(DATAd)) 
IF (LIVTIH .EQ. 0)GOTO 110 

r. SUM THE TOTAL SPECTRUM TO DETERMINE THROUGHPUT RATE. 
SUM = 0. 
DO 10 J = 1.NUMCHS 

10 SUM = SUM • DATA(J) 
CRATE = SUH/dblc(LIVTlM) 

C 
C 
110 

APPROXIMATE SHAPE CONSTANTS FOR FUHM AND TAIL PARAMETERS 
puflg±. false. 
SHAPC<1>=.2 
SHAPC<2)=.0017 

C THESE ARE APPROXIMATE VALUES 
ATAIL=0.058 

C THIS IS AN APPROXIMATE VALUE FOR GAIN 
BTAIL=2.0*GAIN 

C 
C USING REFERENCE PEAKS ESTABLISH GAIN, 2ERO, AND PEAK SHAPE 
C PARAMETERS FOR GIVEN SPECTRUM. TUO PASSES ARE MADE BECAUSE 
C OF THE APPROXIMATE ESTIMATES OF PARAMETERS USED ON THE FIRST 
C PASS. 
C 

DO 30 JJ=1,2 
J = 1 
DO 20 K = 1,2 

C 
C DETERMINE STARTING CHANNEL FOR PEAK REGION 
C 

IST= NREF(J) - 40 
ST=FLOAT(IST) 
START=ST-1. 

C 
C SET NUMBER OF CHANNELS TO BE USED FOR BACKGROUND LEVEL MEASUREMENT. 
C 

NUHS=2 
NUME=2 

C 
C READ IN DATA FOR PEAK REGION 

DO 9 LM = 1,80 
9 T(LM) => DATAUSTHM-1) 
C 
C DETERMINE MORE PRECISE REGION FOR PEAK 
C 

GSO=GAIN'GAIN 
SG=SHAPC(1>/GSQ + SHAPC(2)«(NREF(J>/GAIN • 2ER0/GS0) » 0.462 

C 
C SO > THE (FULL-UIDTH-HALF-HAXIHUM IN CHANHELS)"2 
C 

ALFA=-2.7726/SG 
C 
C GET PEAK CHANNEL POSITION AND UIOTH PARAMETER ALFA 
C TEST ERROR VALUE AERR, IT M i l BE SET JO -1 IF PEAK IS HOT 
C FOUND OR DOES NOT APPEAR TO BE GAUSSIAN. OTHERWISE AERR 
C RETURNS THE ERROR ON ALFA. 
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ix1=l 
ix55=55 
CALL MAXVAL(ix1,ix55,JPK,YMAX,Y) 

C 
CALL GFIT2CJPK,ALFA,ATAll,BIAIL,PKPS,PHT,AERR,T) 

C 
if((-9./AI.FA).lt.O) then 

writeC*,*)' Error • Bad Shape Parameter' 
pause 'Please Press Enter to Continue.' 
GOTO 009 

endi f 
NBNDS = SORH-9./ALFA) » I. 
NS1 = JPK • NBNDS - NUMS • 4 
NE1 = JPK * NBNDS 
NS - NS1 

C 
r. SEARCH FOR FRONT-SIDE MINIMUM 
C 

DO 11 I = 1,5 
IF (YCHSM) .GT. »(NS1» GO TO 11 
NS1 = HS • 1 

11 CONTINUE 
IF (YCNS1-1) .LI. T(NSH1)) HS1 = NS1 - I 
NS2 = NS1 • 1 
NS = NE1 

C 
C SEARCH FOR AFT-SIDE MINIMUM 
C 

DO 12 1 = 1,5 
IF (Y(NS»I> .GT. Y(NED) GO TO 12 
NE1 x NS • I 

12 CONTINUE 
C 
C Add on to obtain region for pileup check 
C 

HE1 • HE1 • 2 
IF (»<HEM) .LT. V(HE1*1)> NE1 •= NE1 - 1 
NE2 • NE1 • 1 

REMOVE BACKGROUND FROM PEAK REGION AND DETERMINE NET PEAK AREA 
CALL HCNIS(NS1,N52,NE1,NE2,N0,eG,PAREA(J),SPAREA<J),«vbg,v,Y) 

NDPTS « NE1 - NS2 
1x1=1 
CALL MAXVAl(ix1,N0PTS,JPK,YMAX,Y) 
CALL GFIT2CJPK,ALFA,ATAIL,BTAll,PKPS,PHT,AER«,Y) 
IFCAERR.tt.O.) then 

write<*,«> 'BAD PEAK POSITION1 

pause 'please Press Enter to Continue.1 

GOTO 999 

endif 
WFUHM'J) • ALFA 
SFUHH(J) = SDRT(AERR) 
REFCH(J)«S7»PKPS • NS1 
J > J • 1 

CONTINUE 
CALCULATE NEU GAIN AHO 2ER0 VALUES FROM DETERMINED PEAK 
POSITIONS 
GA«={ST0f1J-STD<2>>/<REFCM1;-«EFCH<2» 
ZERO*S10(2)-GAIN*REFCH<2> 
GSO=GAIN'GAIN 
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C 
C REEVALUATE PEAK UIDTH PARAMETER SHAPC(I) 
C 

C(2>=(-2.7726/UFUHN(2)-0.462>*GSO 
C(1)=(-2.7726/UFURH(1)-0.462)'GSO 
SHAPC(Z) =(C(2> • C(1))/(STD(2) • STD(D) 
SHAPC(1)=C(1)-STD(1)*SHAPC(2] 

30 CONTINUE 
C 
C CHECK HtGH-EHERGT SIDE OF HIGH ENERGY PEAK FOR PILEUP 
C 

NOFF - PKPS • 1.Z/GAIN 
SUM = 0. 
DO 40 J = 1,3 

40 SUH * SUM, • T(NOFF»J)/PHT 
C 
C OUTPUT RESULTS TO THE PRINTER 
C 

ZERO = ZERO • 2.*GAIN 
P122 = (122.05-ZER0)/GAIN 
SG = SHAPC(1)/GSO • SHAPC(2)*(P122/GAIN*ZERO/GSQ)»0.462 
if (sg.lt.O) then 

uriteC*,*)' Error • Bad Shape Parameter1 

pause 'Please Press Enter to Continue.' 
GOTO 999 

endif 
FU122 ' S0RT(SG)*GAIN 
P208 ' (208.-ZESO)/GAIN 
SG = SHAPC(1)/GS0 • SHAPC(2)*(P208/GAIN*ZERO/GSO)*0.462 
if (sg.lt.O) then 

write(*,*)' Error - Bad Shape Parameter' 
pause 'Please Press Enter to Continue.' 
GOTO 999 

endif 
FU208 - SQRTCSGl'GAIH 
URITE(*,905)FNAHE 
URITE(*,909)LIVTIM,CRATE 
URITE<*,907)G»m,Z6R0,FU208,FU122 

C 
C CHECK GAIN,ZERO AND FUHH. IF INVALID, UARN USER. 
C IF BAD GAIN OR ZERO VALUES ARE DETECTED, STOP THE ANALYSIS. 
C IF THE 208-KEV RESOLUTION IS GREATER THAN 1.15 KEV, 
C UARH THE USER BUT CONTINUE THE ANALYSIS. 
C 

IF (GAIN .GT. .15)urite(«,910> 
C 

IF(GAIN*NUHCHS*ZER0.IE.210.)THEN 
write(*,920) 

END IF 
C 

IF(ZER0.G6.121.5)THEN 
writeC,930> 

END IF 
C 

!F(FU208.GE.1.15)THEN 
nrite(«,940) 

END IF 
C 

IF (SUH .GT. .002)THEN 
puflg=.true. 
urite(*,950) 

END IF 

c Save parameters to dBase file i.fi' 
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999 pause 'Please Press Enter to Continue.' 

return 
end 
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SUBROUTINE CTAIL<NS,NE,PKPOS,PKHr,ALFA,A,B,Y) 

C 
C Developed by : Safeguards 'echnology Program 
C Nuclear Chemistry Division 
C Lawrence Livermore National Laboratory 
C Liverroore, CA. 94550 

This work supported by LLNL PD# 9107605 

C 
C Title : CTAIl 
C Revision : 1.1 
C Author : Uaync D. Ruhter 
C : Revised for the IBM PC by Russell Fleming 
C Date : 10/15/86 
C Language : Microsoft Fortran Ver. 4-01 
C 
c............. 
C 
C Abstract : 
C This subroutine strips the gaussian component from a peak. Any 
C residual remaining at low energies is treated as short-term 
c tailing. The positive data are fit to a straight line by least-
C squares to give a short-tenn tail amplitude and slope. 
C NOTE: The peak must have good statistics for this subroutine 
C to give good results. 
C 
c................................... «,„.„.»......,»„.,.»,...«„.,., 
C 
C Arguments : 
C NS STARTING POSITION OF PEAK IN THE "V" ARRAY 
C NE ENDING POSITION OF PEAK IN THE "Y" ARRAY 
C PKPOS = PEAK CENTR0I0 IN THE "If" ARRAY 
C PKHT = PEAK HEIGHT 
C ALFA = PEAK WIDTH PARAMETER 
C A SHORT-TERM TAIL AMPLITUDE DETERMINED BY THIS ROUTINE 
C B SHORT-TERM TAIL SLOPE DETERMINED BY THIS ROUTINE 
C ENTER SUBROUTINE WITH AM INITIAL ESTIMATE FOR THIS 
C PARAMETER 
C Y ARRAY OF PEAK DATA 
C 
c.........«.,...„,...,„„......„..,,.„..,..,.„.,.„«.„ ,..., 
C 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C C"«»«.»».....»..............................«..»„,..„«..«...„..., 
f.*....«5«J52n.l!J5!2li!t,t J ; j l u d e ctat«,revf»ion |.o end details ) 
C 
C Version 1.0 l-Nov-80 
C 

(;••.•.....,........,.„„,....,„.„„.„„.»,„„„„„„„„„.,.„, 
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C COMMON and variable declarations * 
c « • • • • • • • • • « • • • « • • « • « • • • • • • « • « • • • • • • « • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

C" 

IMPLICIT DOUBLE PRECISION (A-H.O'Z) 
DIMENSION Y<210> 

variable initialization declarations 

RES =0. 
A =0. 
SUHX =0. 
SUHK2=0. 
SUHY =0. 
SUMXY=0. 
SUHW =0. 

c 
c................................................................ 
c 
C CALCULATE POINT AT WHICH THE TAIL SHOULD START TO ROLL-OFF 
C BENEATH THE PEAK BASED OH INITIAL ESTIMATE FOR THE TAIL SLOPf 
C 

XH " -S0RT(-2.?726/ALFA)»l 
C 
C STRIP OUT THE GAUSSIAN 
C 

K=1 
00 10 l*N5,NE 
XI > I 
DX ' XI -PKPOS 
IFCDX.GT.XHIGOTO 11 
DXSQ = OX * DX 
ADX * ALFA • DXS0 

C GAUSSIAN COMPONENT 
FXX * DEXP<A»X)»PKHf 

c RESIDUAL IS TAIL 
TY ' »<!> • FXX 
IF(FXX.LT.1.0)GOTO 10 
IF (RES .NE. 0) GO 10 0 
IF (Y ( l ) .LE . 0) GO TO 10 
RES « Y d ) • 3.« SWtT(Y<l)> 

8 IF(TY.ir.1.0)G0TO 10 
c IS RESIDUAL STILL SIGNIFICANT 

IF(Y(l).GT.RES)G0T0 9 
IFCK.LE.6)G0T0 10 
GOTO 11 

C 
C PERFORM LEAST-SQUARES FIT TO DATA WITH A STRAIGHT LINE 
C 
9 ALY=LOG(TY) 

SUHX=SUHX«OX/H 
SUMX2=SUHX2tDX*0X/TY 
SUMY»SUHY»ALY/TY 
SUHXY*SUHXY«OX*ALY/TY 
SUHU«SUHW»1./TY 
K=K«1 

0 CONTINUE 
IF LESS THAN « POINTS ARE INVOLVED RETURN AND USE DEFAULT VALUES 

1 IF(K.LT.3)RETURN 
GET DETERMINANT. IF DETERMINANT IS EQUAL TO ZERO, RETURN WITHOUT 
FURTHER CALCULATION. 
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11 IF<K.LT.3>RETURN 
C 
C GET DETERMINANT. IF DETERMINANT IS EOUAl. TO ZERO, RETURN UITHOUT 
C FURTHER CALCULATION. 
C 

DEL =SUMU*SUMX2-SUMX«SUMX 
IF(DEL.EQ.O)RETURN 
A=(SUMX2,SUMY-SUHX*SUMXr>/DEL 

c SHORT-TERM TAIL AMPLITUDE 
A=DEXP(A)/PKHT 

c SHORT-TERM TAIL SLOPE 
B=(SUMU*SUHXV-SUHX*SUHY)/DEL 

C 
RETURN 
END 
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SUBROUTINE DCHDAT(Nref,std,fname) 
C 
r*™ "** " C DCHDA1 * 
c ====== 
c * 
c.................,.................«..........»......................... c c 
C Developed for : Safeguards Technology program 
c Nuclear Chemistry Division 
c Laurence Livermore National Laboratory 
C Liveraore, CA. 94550 
C 
C Developed by : COHPUCHEM, Inc. 
C 30998 Huntuood Avenue, Suite 107 
C Hayuard, CA. 94544 
C (415)489-6514 
C 
C This uork supported by LLNL PO* 9107605 
C 
£................................................<....................... c C Title : DCKDAT c Revision : 1.0 C Author : Russell Fleming C Date : 4/1/B7 C Language : Hicrosoft Fortran Ver. 4.01 c 
^......................................................,.......!......... c 
C Abstract ; Gets temporary data from dBASE Input for dcheck 
C 
£........................................................................ c 
C Arguments : 
C 
c........................................................................ c 
C Routines 
C Called : Hone 
C 
C Libraries 
C Used : None 
C 
c........................................................................ C Pevison Histjry < Include date.revision I.D., and details ) • 
c......................................... .i.................... 
C 
c 
c........................................................................ 
c COMMON and variable declarations * 
c........................................................................ 
c 

IMPLICIT DOUBLE PRECISION (A-H.OZ) C .......................................................................... 
C variable initialization declarations * 
c..........................„..........,..........................«.,,.... 
c Dimension std(20),nref(2) CHARACTER FNAME«30 real tempnref(2) 
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C 
c............................ 
C format declarations 
,;..........................., 
c 
10 format(F10.3) 
20 formatCAD 
30 format(A30) 
40 format(i12) 
50 format(fB.3) 

0PENC7,FlLE='DCHECK.PRH',I0STAT=istat> 
IFCistat.ne.O)goto 90 
REA0(7,«O)nref(1) 
READ(7,40>nref<2) 
READ(7,50)std(1) 
READ(7,50)std<2) 
REA0(7,30)fnane 
go to 99 

WRITE<*,*)' Error Opening Parameter File,Press Enter to Continue' 
pause • • 
close(7) 
6t0p 
CL0SEC7) 
RETURN 
END 
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subroutine deeay(uper,pd,tlme,indx) 
C 
c . . . . . l . , , . . . . . . . . . . . . . . . . . . . . . l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l l . l . l . . . . . . 
c • 
C DECAY • 
C u u = 
c • 
[ n n i i n n i i i i n m n . m m i i i m n H U U H X H i M w t n m u i i i K K U 
c 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
r Laurence Livernore National Laboratory 
c Livermore, CA. 9*550 
C 
c This uork supported by ILNL P0# 9107605 
c 
c......................................................iiii.i.iiiiiiititi c 
C Title : DECA.T 
C Revision : 1.0 
C Author : Wayne D. Ituhter end Russell Flaming 
C Date : 11/9/07 
C Language : Microsoft Fortran Ver. 4.01 
C 
c.........,....,....„.................................................... c 
c Abstract : Performs decay cor rec t ion on isotopfc abundances. 
c 
[ • . n n n n u H n i H i u n H I I I H n t m i i l H I I I H I i l H I M n M m H I I I H I 
C 
C Argument* : wper,pd,t1me,1ndx 
C 
c....................*iii.iiiiiiiit.itii.iiiiiiiiii.iiiiii.i-i.ii.....a.. 
C 
C Routines 
C Called : None 
C 
C Libraries 
c Used : None 
c 
c..........................»•<«......ii..i..l..i...ai.na.i.i. i 
C Revison History ( Include date,revision I.D., and details ) • 
C4*aaiiiaai*aia*«aa«**aa**aaillla*aaaaaaaaaaaaaaaaaaaaaaaaaaaaiaiaaaaaaaa 
c 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l . l . l . l . . l . . . . . t . . a < l 
C C0HHON and variable declarations • 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . » . . . i . « a > i a a . i i a i < i . i . . . . . . . 
c 

IMPLICIT DOUBLE PRECISION ( A H . O Z ) 
dimension uper(6),tlme(6) 

c.. a •.....••...i.ii.i...... 
C variable Initialliatlcn declarations * 
C " " " « • •ia..ia..aaaaai..a..aaaaaaaaaaaaaa a 

upcr(lrxJ«)=vpcr{lndx)*dtxp(-(0.693*pd,H;0./tllK(lnd»))) 
return 
end 
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subroutine diaea 
C 

c * 
C DIAEA • 
C ===== • 
c • 
c......................................................................... 
c 
c 
C Developed for : Safeguards Technology Program 
u Huclear Chemistry Division 
c Laurence Livernore National Laboratory 
c Livemore, CA. 9 « 5 0 
c 
C Developed by : COHPUCHEM, Inc. 
C 30998 Huntwood Avenue, Suite 107 
C Hayuard, CA. 94544 
C (415XW-6SU 
C 
C This work supported by LLNL TO* 9107605 
c 
[ t H i n n a H n u m u n a H n H m n K m u U H i H i i i n H H t m m i i i H u i 
C 
c Title : DIAEA 
C Revision : 1.0 
C Author : Russetl Fteaing 
C Date : 11/9/87 
C Language : Microsoft Fortran Ver. 4.01 c 
[ U » U U U I « U I I H U « < H « H m » H U I U U H H n n i l l « H I I H H I H m 
c 
c Abstract : 
C Saves IAEA Analysis variables to tap.pna f i l e for oSASE database 
C 

c.............................................................. 
C 
C Arguments : 
c 

c........................................................................ 
c 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 

c........ .....................................„.,.............. 
C Revison History ( Include date.revislon I .O. , and deta i ls ) • 
c 
C « " " « « • . . . • • • • • » • • » • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . c COMMON and variable decUit t lons 
c............................................................ 
c 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
c....................................................................... 
C variable i n i t i a l i z a t i o n declarations • 
c»» . . . . . . . . . . . . . . . . . * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
t include: 'iaeaoto.cinn' 

character fllen*10,te*p*150,specfnaiiie*30 

F i le : 0IAEA.F0R 11/15/1989 07:55 •• Page: 002 

f i lcn= ' iaea.dbf l 

Hrite(temp,10)cp23S.cpc238,cp239,cpc239,cp240. 
• Cpe240,cp241,epe2«t,cp242,cpe2«2, 
• cpou,epOrte,ce240,ce24ue,specfnsiK 

10 form.it<KCt10.4),»30) 
open(unit a4, f l le=' t»p.prm' . iostataiof lag) 
i f (ioflog.no.O)then 

Hr i te t " , * ) 'E r ror opening temporary f i l e IMP.MM' 
pause 'Please press Enter to continue' 
goto 99 

endif 
u r i t e ! 4 , 2 0 ) t w p 

20 f o r m t ( a W > 

99 return 
end 
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subroutine dsave C 
c........................................................................ 
C * C DSAVE * C ===== • 
c • 
(......................................................................... 
c c 
C Developed for : Safeguards Technology ProgrM 
C Nuclear Chemistry Division 
c Laurence Llveneore National Laboratory 
c Llvenaore, CA. 9*550 
c 
C Developed by : COMPUCHEH, Inc. 
c 30998 Huntwood Avenue, Suite 107 
C Heyuard. CA. 94544 
C (415)489-6514 
C 
c This work supported by LLNL PC* 9107605 
c 
[»«IH«<<lll«ll»»lll««H«IM»l««H«>lttn>l»«nUH««HI 
c 
C Title : DSAVE 
C Revision : 1.0 
C Author : Russell Flening 
c Date : 11/9/87 
C Language : Microsoft Fortran Ver. 4.01 
C 
C l » M m H I H H I H H I H I M I H I t H I ( l l H l t M I M H M n t l H H n « n M I I M H * 
C 
C Abstract : Save dcheck variables to dcheek.dbf dlase flit 
C 
C...........................................................!,...,....... 
C 
C Arguments : 
C 
c........................................................................ 
C 
c Rout i nes 
C Called : Hone 
c 
C Libraries 
C Used : None 
C 
c* • • • • • • • • • • • • • 
c Revison History ( Include date,revision 1.0., and details ) • 
C 
c.... C COMMON and variable declarations • 
c.... c 

IMPLICIT DOUBLE PRECISION (AH.O-2) C 
c........................................,.......,...,,.......,....,,.,., c variable initialization declarations • 
c...........................................................a.,.,..,.,.,. 
SIHCLU0E: 'Top.cmn' 

cannon /dchk/ nref,std, livtim,crate,zero,ga1n,ufwhm,sfwhm, 
• shape, parea,span*a,puflf>,fnanie 

File: OSAVE.FC* 11/15/1989 07:52 •• Page: 002 

dimension fnames(127,2),flens(127,2),finfo(4),ndata(127), 
cdata(127),nref(2>,std(20>,shapc(2>, 
parea(2>,sparea(2),ufuhia(2),afuhiiK2) 

character fnames*! I,cdata* 127, fnam*30,f 11en*«5 
real*4 ndata 
integer*2 flens,iunit#nrec,il,strlen integer*^ finfo,livtim 

logical«2 puflg 
logical debug 

debug'.false. 
il=strl*n(drlvepath) 
if (debug) MrlteC'.'j'length of •',drlvepeth,'" • ",11 
fiterxdrlvepathc1:iI)//'dchrck.dbfs 

If (debug) writt(«,M'Neti drlvtpath"»',fllen,"" 
if (debug) pause 
lun l f j 
do 20 1-1,127 

fnaa»s(l,i)«> • 
fnaaw(l,2)-' ' 

call dboptn(f<lan,<unlt,fnaiaes,fl<na,flnfo> 

cdata(l) • fnaait 
if (debug) ur(tt(* >

,> lFnaiH«',fna** 
ndata(l) • float(nrtfd)) 
If (debut) Mrltt(»,»>'nrtf(1>" ,.nr»f(1> 
ndata(2) • sngl(stdd)) 
If (debug) urlta(*,»)'std(1)«',std(1) 
ndata(J) • float(nraf(2)) 
If (debug) «rlte(«,*)'nrif(2).',nra((2) 
ndttt(t) • ineUstd<2)) 
If (debug) wrTte('.-)'std(2)-',std(2) 
ndata(5) • floatdlvtln) 
if (debug) wri ter , • ) ' l lvt l»»\ l lvt la i 
ndata(6) • sngl(crate) 
If (debug) yr l t i ( > , , ) 'c rat t> , ,c r«u 
ndata(7) • sngl(iero) 
If (debuv) mTte(« •J'teroi'.itro 
ndata(S) • sngl(galn) 
if (debug) Mrlte(V)'geln«',geln 
ndata(9) • tngUMiiAeid)) 
If (debug) urlte(«,«)'u(nhB(1)",,ufwh«K1) 
ndatadO) • snglufntwd)) 
If (debug) xrttec •)'sfuh#d).\s«»t>««1> 
ndata(ll) • sngl(tnepc(2)) 
if (debug) Hrite(*, ,) lihapc(2)»,shapc(2) 
ndata(12) • sngKsneped)) 
if (debug) •rite(*,>)ishtpc(1)'1,shaped) 
ndata(IS) • sngl(parea(1)> 
if (debug) urite(>,>) lparea(1)>',pir*a(1> 
ndatadt) • sngl(sparead)) 
If (debug) wrlte(*.*)'sparea(1)> l,fptrtad) 
ndatadS) • Bngl(utuhn>(2)) 
If (debug) wrlttC,")'»fvfc»(2>.',tif!*»<2> 
ndatadi) • sngl(s«uhaK2)) 
If (debug) urlte(",')'sfuh«<2)"l,sfuhi»(2) 
ndata(17> • •ngl(p*rca(2)) 
If (debug) Hrltt(',*> ,parea(2)> l

<par««(2> 
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if (debug) write(*,*)lsparea{2)=!,sporoa<2) 
if (puflg) then 

cdata(2) = »T» 
else 
cdata(2) = 'F' 

end if 
nrec = finfo(4)+1 
call dbwrite(filen,iunit,fnames,flens,finfo,cdata.ndata,nrec) 

99 return 
end 

4* 
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SUBROUTINE GFIT2(L,ALFA,EXP1,EXP2,PKPOS,PKHT,ERR,Y> 

GFIT2 
C 
c 
c 
c 

c 
c 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
c Lawrence Livermore National La'joratory 
C Livermore, r.A. 94550 
C 
C This work supported by LINL PCD 9107605 
c...............................>.................................. 
c 
c Title : CFIT2 
C Revision : 1.0 
C Author : Uayne D. Ruhter 
C Revised for the IBH PC by Russell Fleming 
C COHPUCHEM, Inc. 
C 30998 Huntuood Avenue, Suite 107 
C Hayuard, CA. 94544 
C (415)489-6514 
C Date : 10/15/86 
C Language : Microsoft Fortran Ver. 4.01 
C 
[ U M n t t n m m n n i H i i M I M n i l l H i m H i i n i H H H U l l H n i l 

C Abstract : 
c This subroutine f i t s the upper half of a peak tilth a 
c gausslan function af ter stripping out the ta i l i ng contribution. 
C The subroutine returns the peak posit ion, height, and width. 
c An error condition Is returned i f no va l id peak exists within 
c the region indicated or i f the s ta t is t ics are poor. The 
c ca l l ing program must then take appropi late action. 

C Arguments : 
C I = LOCATION UITHIN »!" ARRAY OF PEAK POSITION 
C ALFA » PEAK WIDTH 'ARAKETER; AN APPROXIMATE VALUE SHOULD 
C BE SENT TO THIS ROUTINE. A CALCULATED VALUE IS 
C RETURNED. 
C EXP1 = SHORT-TERN TAIL AMPLITUDE 
C EXP2 = SHORT-TERM TAIL SLOPE 
C PKP0S = POSITION OF PEAK CALCULATED Br THIS ROUTINE 
C PKHT •= PEAK HEIGHT CALCULATED BY THIS ROUTINE 
C ERR * ERROR FLAG: SET TO - 1 IF AN ERROR CONDITION EXISTS; 
C OTHERWISE THE ERROR ON THE PEAK POSITION 
C Y • DATA ARRAY 
C 

C Routines 
C Called 
C 
c Libraries 
C Used 
C 

F i le : GFIT2.FOR 11/15/1989 07:52 •- Page: 002 

C Revison History ( Include date.revision I .D . . and detai ls ) * 
^ . . . . . . . . . . . . . . . . . . . . . . . • . • • • • • . • • • . ^ • • • • • • • • • • • • • ' • • . . . . . • • • • • • . • • • • . . 
C 
C Date: 25'MAR-00 
C 
C Update: 23-JUL-82 
C 
C , . . . . . . . . . . . . . . . . . . . . . . • . . • . « • • . . • • • . • > • • • • • • • • > • • • • • . . • • > . • . • • • • • • • • • • • • > 
. . . . . . . . . . . . . . . . . . . . . . . ^ • • • • • • • • • • • • . ^ • • • • • • • • • • • • . • . • • . . . . • • • • • • • • • • • • » 
C 
c 
C COMMON and variable declarations ' 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
DIMENSION Y(ZIO) 

C DOUBLE PRECISION SY,SYY,SXY,SXXY.SX2,SXX 
C DOUBLE PRECISION XPX11,XPX22,XPX33,AO,A1,Y1 
C 
c . i « » « . • » • • • • . • • • • . • • • • • • • • • • • • • • • » • • • • > • • • • » • • • • * • • • • • * • • 
C variable i n i t i a l i z a t i o n declarations * 
£.........................••.••••••»••.»••• •••>!....«.•••..••••••• 
c 
C IN CASE OF EARLY RETURN 

PKPOS > L 
C CLEAR ERROR FLAG 

ERR • 0 
C EXPECTED CHANNEL HALF-VIDTH 

I • SORTl.69J/(-1.0"AlfA» 
C 
C INITIALIZE SUNS 
C 

SY > 0.0 
SYY" 0.0 
SXY« 0.0 
SXXY« 0.0 
SXX - 0.0 
SX2* 0.0 

C 
C „ . .. . 
c.*....*>».tl<».<••••••••>••>•••<••••••••••••.••> •• 
C format declarations * 
£•!••••••••••••••• ..............................1.. 
c „„„„.„„„ 
c 
C SEARCH FOR THE CHANNEL WITH DATA LESS THAN 1/2 THE 
C MAXIMUM HEIGHT OF THE PEAK. 
C 

Y2>0.5«Y<L> 
N>1 
DO 10 J'1,12 

IF(Y(L4HJ).IT.Y2)GOTO 11 
M-KH 

10 CONTINUE 
C 
C TEST TO SEE IF A CHANNEL WAS FOUND AND HOW FAR AUAV 
C IF A CHANNEL HAS NOT FOUND OR IT IS LESS THAN 2 CHANNELS 
C AUAY FROM THE MAXIMUM CHANNEL RETURN WITH AN ERROR CONDITION 
11 IF((H.GE.I-1).AW,<H.IT.12»G0T0 12 

ERR • -1 
RETURN 
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C 
12 

C 
C 
C 
100 

C=M*(M+1)/3. 
Y1 = YU+1) 
Y2 = Y ( l - 1 ) 
TPOS = .5 * (Y2-Y1) / (Y1 • 2. • Y(L> » Y2) 
YO = Y ( l ) 

C 
12 

C 
C 
C 
100 

STRIP OUT THE SHORT-TERN TAIL CONTRIBUTION TO THE PEAK 

C 
12 

C 
C 
C 
100 

!=<-1.0*M> 
J=L+I 
XL=1 
DLX = XL • TPOS 
Y1 = Y(J) 
IF (DLX) 20,27,27 

20 Y1 =Y1-Y0 * EXP1* DEXP(EXP2 * 0LX)*(1.DEXP(.4'ALFA*DLX*DLX)) 
27 IF(YI.LE.O) Y1 = .1 
C 
C TAKE THE NATURAL LOGARITHM OF THE NET "Y" DATA; THE RESULT 
C SHOULD BE A PARABOLA. FIT THE RESULTING VALUES TO A PARABOLA 
C TO GET THE PEAK HEIGHT, POSITION, AND UIOT" 
C 

Y1=DL0G(Y1) 
SY=SY+Y1 
SYY=SYY+Y1*»2 
SXY=SXY+XL*YI 
SXXY=SXXYt(XL"2C)*Y1 
SXX =SXX +(XL"2-C)**2 
SX2 =SX2 +XL'XL 

99 1=1+1 
IF(1.LE.M)GOTO 100 

C 
C COMPUTE THE DIAGONAL ELEMENTS OF X'X 
C 

XPX11=2*M+1. 
XPX22=XPX11*C 
XPX33=XPX22*(«*H*(M»1)-3)/l5. 

C 
C COMPUTE LEAST SQUARES ES1IHAUS OF COEFFICIENTS 
C 

A0=SY/XPXI1 
A1=SXY/XPX22 
ALFA=SXXY/XPX33 

C 
C IS THE PARABOLA NEARLY DEGENERATE; IF SO, RETURN UITH ERROR 
C 

IF(ABS(A0).GE.1.E06)GOTO 4 
ERR=-1 
RETURN 

COMPUTE THE COORDINATES OF THE VERTEX 

PKPOS=-0.5"A1/ALFA 
PKHT=AO»0.5*A1*PKPOS•AL FA*C 
ERR=SYY-2.*A0*SY-2."A1«SXY-2.*ALFA*SXXY • (2*M»I)«A0"2 

1 »AI"2*SX2 • ALFA««2*SXX 
IF(M.GT.1)ERR=ERR/(2'(M-I» 
PKPOS=PKP0S+L 
PKHT=OEXP(PKHT) 

CALCULATE THE ERROR ON ALFA AND RETURN IT 

ERR = ERR • SXX/XPX33"2 
IF (ERR . I T . 0.)ERR = 0 . 
RETURN 
END 

F i le : GF1I2.F0R 07/25/1989 08:17 -• Page: 004 
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SUBROUTINE GETD 

11/15/1989 16:14 Page: 001 

£ 

C GETD 

C 

C 
c 
C Developed for : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Laurence LWermore National Laboratory 
C LWeraore, CA. 94550 
c 
C Developed by : COHPUCHEH, inc. 
C 30998 Huntuood Avenue, Sui te 107 
C Heyuard, CA. 94544 
C (415)489-6514 
C 
C This uork supported by LLNL PC* 9107605 
C 
(...•..•......................»....,....„...............•...••••...•*••< 
c 
C Title : GETD 
C Revision : 1.1 
C Author : Russell Fleming 
c Date : 11/16/87 
c Language : Microsoft Fortran Ver. 4.01 
c 
,;...............•................................< •••••••»«•••••••»•• 
C 
C Abstract : Gets temporary data from dBASI: Input for analysis 
C 
(.............,.................,...,.......„....,...................., 
C 
C Arguments : 
c 
c.................,.............................*...................... c 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 
c........>....«....................>..•..«..,•••••>••••••••••••••••••• C Revison History ( Include date.revision I.D., and detaftu ) 
c...................................................it................ C 
c 
c..................................................................... 
C COMMON and variable declarations 
C 

IMPLICIT DOUBLE PRECISION CA-H.0-Z) 
SINCLU)E:'iaea.CTOV 

CHARACTER jnk*1 
logical debug 

c......................,........„„...,.„,.,...,.,.,..........«..... 
C variable Initialization declarations 

File: GETD.FOR 11/15/1989 16:14 •• Page 
c........................................................................ 
c 

Debugs.false. 
C 
c........................................................................ 
C format declarations * 

c........................................ ................................ 
C 
10 format(F10.3> 
20 format(AI) 
50 format(A30) 
35 formst(A) 
40 foraatcnO) 
50 fomat( f8 .3> 
r 
c „ t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a . . . . . . . . . . . . . . . . 
C 

i f (debug) then 
ur l te(* , * )c l iar (7> 
ur l « < * , • > ' In GETDATA' 
pause 

endlf 
c 
c . . . I n i t i a l i z e Pu and Am dates 
c 

•mdate • ' 
pudate « ' ' 
OPEN(7,F1LE>IOUT IA.PRH l,IOSTAT'1stat) 
IF(istat.ne.O)goTo 90 
r«d(7,20)Junk 
i f (debug) u r l t e l * , ' ) ' J u n k - 1 Junk 
IEAD(7,«0)nrlf(1) 
i f (debug) w i t e C • ) ' n r e f < 1 ) " , n r e f < 1 > 
DEAO(7,<0)nraf(2) 
I f (debug) u r l t t ( « , « ) •n r t f ( 2 )>> l nr t f ( 2 ) 
*EAD(7,lu)tp238 
i f (debug) iirite(«>,«>'p2J8«',tp23a 
READ(7,10)Ip239 
i f (debug) w l te ( * , " ) ' p239» ' , tp239 
READ(7,10)tp240 
i f (debug) ur l t« ( \«> 'p2«0« ' , tp240 
READ(77lO)tp2«l 
I f (debug) w l t e ( \ « ) ' p 2 M " ' , t p 2 4 1 
e.EADC7,10)tp2«2 
I f (debug) Sr l te ( ' , * ) 'p2«2« ' , tp242 
«EAO(7,10)t§2t1 
i f (debug) ur l t t ( * , *> < Am241*>, tn241 
retd(7,10)tpt238 
I f (debug) url t t («,«>'pe23B. ' , tpe238 
r«ad(7. l3)tp*239 
i f (debug) u r i t e ( , , * > , p e 2 3 9 " , t p i 2 3 9 
read(7,1u)tpe240 
i f (debug) ur l te ( \« ) 'pe2«0» ' , tpe240 
rud(7TlO)tpe241 
i f (debug) u r i t e ( * • ) ' pe2«1 ' l , tp t241 
READ(7,10)tpe242 
i f (debug) wrlte<«,') 'Pe242»',tpe242 
READ(7,li))t<e241 
i f (debug) ur l t« ( * , * ) 'Am241- , , t te241 
READ(7,50)coltlm 
i f (debug) u r l t e ( * , « ) ' C o l t l m . ' , c o l t l - i 
REA0(7,3u)fnaM 
i f (debug) »rlte{*,*>'fn»me»',fna«ie 
«EAD(7,30)rnBn 
i f (debug) urlte(*,*)' l lname>',rname 
REA0(7,20)prfnt«r 
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READ(7,35)rep 
if (debug) Hrite(*,*),rep=l,rep 
READ(7,35)specdate 
if (debug) write(*,*)'Specdate=,,specdate,*:' 
READ(7,35)SDectime 
if (debug) write<*,*),specttme=,.spectime,':' 
READ(7,35)Pudate 
if (debug) w r i t e ( * 1 * ) , P u d a t e = \ P u d a t e , , : , 

READ<7,35)Amdate 
i f (debug) wr»te(*,*) 'A^ldate=' ( A^ldate, , : ' 
READ(7,35)Sample 
if (debug) writeC,•VSamples',sample,':' 
if (debug) pause 
exflag=' ' 
GOTO 99 

URITEC*.*)' Error Opening Parameter File,Press Enter to Continue1 

read(*,30)jnk 
EXFLAG='X' 
CLOSE<7) 
RETURN 
END 



Developed by : safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livenwre National Laboratory 
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This uork supported by UNI P0# 9107605 
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DOUBLE PRECISION FUNCTION DPM(XX,L) 
C 
C........................................................................ 
c * 
C 0PH • 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*1 

c c c c*' c 
c Arguments : XX,L 

Title 
Revision 
Author 

Date 
Language 

DPN 
1.0 
Uayne D. Ruhter 

Revised for the 1BH PC by Russell Fleming 
COHPUCHEH, Inc. 
3099a Huntuood Avenue, Suite 107 
Hayward, CA. 94544 
(415)489-6514 

: 10/15/86 
: Microsoft Fortran Ver. 4.01 

Routines 
Called 
Libraries 
Used : None 

C..«....5 e v i s o n H i s t o r y ' Include date,revision I.D., and details ) 
c c 
(;.•................................,.„.,,......................„.,, 
C COMMON and variable declarations 
c................................................................... C 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
COMMON /MAIN/ E<9), 

1 EFFC210). 
1 ALPHA(6,6), 
1 ANS<6>, 
1 ERR(7). 
1 YFITdO), 
1 SIGMAA(7) 
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c........................................................................ 
C variable initialization declarations * 
c........................................................................ c 

xtt=.208 
ENL208 * dLOG(xtt) ENLXX = dlOGCXX) C 

c........................................................................ C 
DPM=ANSU)*ANS<3>VENLXX-EN1208) 

1 • ANS(4)*<ENLXX"2-ENL208"2> 
2 • ANSt5)'CENLXX"3-EKL208"3) 

DPH=dEXP(0PM) 

RETURN 
END 
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PROGRAM Master 
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C Developed for : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Lawrence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C Developed by : COMPUCHEN, Inc. 
C 30998 Huntwood Avenue, Suite 107 
C Hayward, CA. 94544 
C (415)489-6514 
C 
C This uork supported by LLNL PO* 9107605 
C 
£***********«**»***»*********•********»*****«»******•***»**********#***** 
C 
C Title : Master 
C Revision : 1.0 
C Author : Russell Fleming 
C Oate : A/28/87 
C Language : Microsoft Fortran Ver. 4.01 
C 
c******************««**ft********»««**********»*************************** 
C 
C Abstract : This program will call laeapu or Dcheck. c 
c....*.«**-....••....****.*.*..**•.«*•....ft..ft*.•*......*.*..•.*..••••**• c 
C Arguments : 
C 
C * * * * * * * - * . . . * . . . . . . * . * . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f t . . . . . . . . . . * 
C 
C Routines 
C Called : (AEAPU 
C DCHECK 
C 
C Libraries 
C Used : Fortran.Lib 
C 
c*....*•*••*+******..**......•..*•..,•.,..•...•..•.•....•......•.«,**.... 
C Revison History ( Include date,revision I.D., and details ) * 
c c 
c............,..*...,**ft.*..ft.*...**,.,A**,..,*******.........,*.***..*.. 
C COMMOH and variable declarations * 
c . . • • • . . • * . • * . . * . . * . * + * . . . . . . . • . . • . , , • , , • , • , , , . , . . . . * • . , . • • . . . . . . • • . , , . . . . 
c 

IMPLICIT DOUBLE PRECISION <A-H,OZ> 
SINCLU0E: 'Top.cmn' 

character action.junk 
20 format(la) 
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Opcruv.file^'SWITCH.PRM'riostat=istat) 
i'; (isiat.ne.0) then 

*rite<*,*> 
wriie(*,*)' Error opening SUITCH.PRM, error^.istat 
writet*,*)' Please Press Enter to Continue.' 
read(*,20)junk 
stop 

end if 
read(9,10)action 
read(9,10)drivepath 

10 format(a) 
close(9) 
if (action.eq.'!') then 

call iaeapy 
else 
if (action.eq.'D1) then 

call dcheck 
else 
call cicero 

end if 
end if 
end 
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SUBROUTINE MAT1NV<ARRAY,HX,N0RDER,DET> 

C 
MATINV 

Developed by : Safeguards Technology Program 
Nuclear chemistry Division 
Lawrence livermore National Laboratory 
livermore, CA 04550 

This nark supported by LLNL PO* 9107605 

C 
C Title HATINV 
C Revision : 1.00 
C Author : Uayne 0. Ruhtcr, modified by 
C Russell Fleming and wllHam Buckley 
c for MS/PC-DOS 
C Date : 12 Hay 19S6 
C Language : HS FORTRAN Ver. 4.01 (MS/PC-DOS) 
C 
c....................................................................... 
C 
C Abstract: 
C This subroutine was adapted from the matrix inversion subroutine 
C given in the book, "Data Reduction and Error Analysis for the 
C Physical Sciences'* by Philip R. Bevington. This subroutine 
C inverts a square symmetric matrix and calculates its determinant. 
C The input variables are ARRAY and NORDER, and the output variable 
C is 0ET. The inverted matrix is returned in ARRAY. MX must be 
C equal to the size of the array in the calling program. 
c........................................................... C DICTIONARY OF VARIABLES • 
c........................................................................ C 
C ARRAY = MATRIX UH0SE INVERSE IS TO BE EVALUATED 
C MX ARRAY DIMENSION 
C N0RDR - DEGREE OF THE HAIR IX 
C DET = VALUE OF THE DETERMINANT 
C 
C 
c......................................................................... 
C Compiler Directives •- Hetacomnands C 
SNOFLOATCALLS 
SN0LIST 
C 
c........................................,....., c 
C Routines called : NONE 
C 
C Called by : IAEAPU 
C 
C Libraries used : 8087.LIB 
C 
c............................................... 
C COMMON and local variable declarations 
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c....... 
C IMPLICIT DOUBLE PRECISION (A-H.0-2) C 
c......... ..............................•...........••••.•....••••—...• 
C Variable and parameter initialization * 
c.... 
C 

DIMENSION ARRAY<HX,MX),IK(50),JIC(50> 
C 
C Format declarations (:••••.•••••»•••••«.••»•««•••*•••••«•«««•«•«•••*«•*"•««"«•"«•"•*« 
c 
c 
10 DET = 1. 
11 DO 100 K =1,NORDER 
C 
C FIND LARGEST ELEMENT ARRAYCI.J) IN REST OF MATRIX 
C 

AMAX = 0. 
21 DO 30 I *K,N0RDER 

DO 30 J =K,NORDER 
23 IFC»BS(AMAX)-ABSCARRAV<I,J)>)24,24,30 
24 AMAX = ARRAYCI.J) 

IK(K) ' I 
JKK) • J 

SO CONTIHUE 
C 
C INTERCHANGE ROUS AND COLUMNS TO PUT AHAX IN ARRAYS,K) 
C 
31 IFCAHAXJ41,32,41 
32 0ET * 0. 

GOTO H O 
41 1 - 1KIK) 

I ' d ICJ21.51.43 
43 DO 50 1 ••i.NJB'iFP 

'-' : ^ J > 
. .*. . . . :>' . ,JJ - ARRAUI.J) 

50 ARRAYd,J> • 'SAVE 
51 J * JKCIt) 

IfCJ-K) 21.61.53 
53 DO 60 1 > I,NORDER 

SAVE = ARRAYd.K) 
ARRAYd.O = ARRAYd.J) 

60 ARRAKI.J) " SAVE 
C 
C ACCUMULATE ELEMENTS OF INVERSE MATRIX 
C 
61 DO 70 1 =1,NORDER 

1Fd-K>63,70,63 
63 ARRAYd.K) * -ARRAY(I,K)/AMAX 
70 CONTINUE 
71 DO 80 I =1,NORDER 

DO SO J -1.H0RDER 
IF(l-t074,80,74 

74 IF(J-IC)75,80,75 
75 ARRAYd.JJ* ARRAYd.J) •> ARRAYd.K) • ARRAYtK.J) 
80 CONTINUE 
81 DO 90 J '1.NORDER 

IF(J-K)83,90,83 
83 *RRAt(l!.J) * ARRAYIK.JI/AKAX 
90 CONTINUE 

ARRAYCK.i:) » 1. / AMAX 
100 CONTINUE 
C 
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90 CONTINUE 
ARRk¥<K,K> = 1. / MUX 

100 
C 
C c 
101 

CONTINUE 100 
C 
C c 
101 

RESTORE ORDERING OF MATRIX 
100 
C 
C c 
101 00 130 I =1,NORDER 

X » NORDER 1 * 1 
J = IKCK) 
!F<J-K>111,111,105 

105 DO 110 I =1,NORDER 
SAVE = ARRAHI.K) 
ARRAYU.K) = -ARRAYO, J) 

110 ARRAYd.J) = SAVE 
111 1 = JK(K) 

1F(IX)130,130,113 
113 00 120 J =1,BORDER 

SAVE = ARRAV(X,J) 
ARRAY<K,J) = -ARRAYd, ,J> 

120 ARRAYd,J) = SAVE 
130 CONTINUE 
UO RETURN 

END 
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SUBROUTINE HAXVAL (NS.NE, JMAX.YHAX.Y) 

C 
C Developed by : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Laurence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C This nark supported by LLNL PO» 9107605 
C 
n f t f t f t * * . * . . . . . . . . . . . . . . . . f t . * * * * * . * * * * * . . . * * * . . . . . . . . . . . . . * . . . . . . f t * * * * * * * * . 

Title : MAXVAL 
Revision : 1.0 
Author : R. Gunm'nk 

: Revised for the IBM PC by Russell Fleming 
Date : 10/15/86 
Language ; Microsoft Fortran Vec. 4.01 

c Abstract : 
C This routine returns the position and value of the maximum value 
C in a group of data points from NS to NE inclusive. 
C 
e f t * * * * * * * * * * * * * * * * . . * * * * * . * * * * * * * * * * * * * * . * * . . . f t * * * * . . . . * * * * * * * * * * * . . * . . . . 

c 
C Arguments : 
C INPUT 
C NS starting position for group in Y array 
C NE ending position for group in T array 
C Y data array 
C 
C OUTPUT 
C JPK position in array Y of maximum data value 
C YHAX maximum data value in group set by NS and NE 
C 
c.*ft..***...ftft*.....*...*...*......«..................»«.,.,.......,,.... c 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 
r,*******»*«******«**************»»*«•*»******.****»..**. Md.it**. ft***..**.* 
c Revison History ( Include date.revision I.D., and details ) * 
c...**••*.***...............ft...*..*..,*.***.***.............*********«.« 
c 
C Version: 2.1 
C Author: R. Gunnink 
C Date: 19-JAN-7B 

COMK0N and variable declarations 

IMPLICIT DOUBLE PRECISION (A-H.OZ) 
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DIMENSION Y(210) 

C variable initialization declarations * 
c*«........************.*....*.........***.***•«*.*..*......*.*»********< 
C 

YHAX = 0.0 C 
c.......****....................***....................***.**..*....**«.* C 

DO 2 I - NS.NE-1 
IF (YCI) - YHAX) 2,2,4 

4 YHAX = Y(l) 
JHAX - I 

2 CONTINUE 
RETURN 
END 

http://Md.it**
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$large 
SUBROUTINE MORE(ILN,prn> 

C 
£ * * # # # * * » * * * * * * * * * * * # * * * * * * * # * * * * * * * * * * * * * * * * * # * * * * * * * * • « * * * • * * * » • • * * • • * * 
C 
C HORE * 
c ====== 
C 

c 
c 
C Developed for : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Lawrence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C Developed by : COHPUCKEH, Inc. 
C 30998 Huntwood Avenue, Suite 107 
C Hayuard, CA. 9(544 
C (415)489-6514 
C 
C This uork supported by LLNL PC* 9107*05 
C 
c.........«...................>.......................................... 
C 
C Title : More 
C Revision : 1.0 
C Author : Russell Fleming 
C Date : 12/8/86 
C Language : Microsoft Fortran V. 4.01 
C 
C>...........................................................•!•••••...<• c 
C Abstract : This uill pause after the screen is filled uith text. c 
£••..••«•.•••••••*.•••••»••••.••••»*»••»»•»•**•»••*••••••*»•»*•*•«• 
c 
C Arguments : I In, Prn 
C 
£•..»....,......,.,...«......,........*..............<.•.....•.••.•....•• 
c 
C Routines 
C Called : 
C 
C Libraries 
C Used : 
C 
,;...,.........<....................„......,...„.,..,..,..,.........•... 
C Revison History ( Include date.revision I.D., and details ) * 
C 
C 
C 
c..........................................,„„.,........„.,.,......,.,. 
C variable initialization declarations * 
c.,........................,„....„..................................... 
C 

CHARACTER*) JUNK,prn 
c...............„.„....,.,.,...,....„,.,„,...,...,...,..,...„.„„„ 
C format declarations * 
c.................„.......................„............................. 
C 
10 FORHAK/.' Press Enter to continue ... ',*> 
20 formate 1a) 
C 

11/15/1989 07:53 Page: 002 file: MORE.FOR 

iflprn.eq.'S'Jthen 
ILN=ILN*1 
IF (ILN.GT.20) THEN 

1LN=0 
URITEI* 1°> 
READ(*,20)JUNK 
WRITEC*,*) 

END IF 
end if 
RETURN 
END 
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SUBROUTINE NCNTS (HI,N2,M1,M2,ND,S1,S2,ER,AVE8G,YI,r2> 
C 
c.....................................................I.................. 
C * 
C NCNTS * 
C ===== * 
c * 

c........................................................................ 
c 
c Developed by : Safeguards Technology Program 
c Nuclear Chemistry Division 
C Lawrence Lfvemore National Laboratory 
C llvermore, CA. 9(550 c 
C This work supported by LLNL PC* 9107605 
£.......................................................••.•••..........» 
c 
C Title : NCNIS 
C Revision : 1.0 
c Author : uayne 0. Ruhter 
C : Revised for the IBM PC by Russell Fleming 
C Date : 11/9/87 
c Language : Hierosoft Fortran Version 4.01 c 
[ • < « i n n n < » i i > < H i > i u u > m « H » i H i l i « « l » m u i > l > i < i > i 
C 
C Abstract : 
C THIS ROUTINE IS SIKILAR TO "NCTS" ROUTINE EXCEPT THAT IT RETURNS 
C AN AVERAGE BACKGROUND AND THE ERROR ASSOCIATED UITH THE TOTAL NET 
C COUNT. 
C 
£••*«.».«******»«».»»•«**•«»**«»*****<*•»•«*•*»**»»*•»*•»«»•«»»»«»•>•••• 
c 
C Arguments : N1,H2,H1,M.Z,N0,S1,52,ER.AVEBG,Y1,Y2 
c 
c.... ................a.......... ....»....»... 
C 
C Routines 
C Called : AVE, BKGD 
C 
C Libraries 
C Used : Hone 
C 
c..................................................at.......... 
C > > ( Revison History ( Include date,revision I.O., and details ) • 
c 
C NCNTS VERSION 0 19-JAN-7S AT 12:30 
C 
c............... 
c. ....̂................... 
C 
c 
c...................... ..........,.„.,..,..,, 
C COHHON and variable declarations * 
c................ .....».............•.......#... 
C 

IMPLICIT DOUBLE PRECISION (A-H.O-2) 
DIMENSION ri(2),r2(2) 

c •••••••••••»•«•«.....#••«• ..•••.......•..>.•• 
C # variable initialization declarations " 
C 
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format declarations * 

CALL AVE (H1,N2,S1,AV1,T1> 
CALL AVE (M1,H2,S2,AV2,Y1) 
SI =• SI • S2 
CALL BKG0 <N2»1,M-1,AV1,AV2,S2,ND,H,Y2> 
CHANS = NO 
XPTS * H2 • N2 • HI • N1 » 1 
AVEBG • 0.5 * (AVI • AV2) 
IF (S2 .IT. 0.0) S2 • 0.0 
ER = SORT (S2 • AVEBG • CHANS • (1. • CHANS / XPTS)) 
RETURN 
END 
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SUBROUTINE PUFIT<NTERMS,NDPTS,CH1SQR) C 
c..,.....,..„.............................. 
C 
C PUFITY 
c ====— 
c 
c...................«»..................... 

Developed by : Safeguards technology Program 
Nuclear Chemistry Division 
Lawrence Livermore National Laboratory 
Livermore, CA. 94550 

This work supported by LLNL P0* 9107605 

C 
C Title : PUFITY 
C Revision : 1.0 
C Author : Uayne 0. Ruhtcr 
C : Revised for the IBM PC by Russell Fleming 
C COMPUCHF.N, Inc. 
c 30998 Huntuood Avenue, suite 107 
C Hayuard. CA. 94544 
C (415)489-6514 
C Date : 10/15/86 
C Language : Microsoft Fortran Ver. 4.01 
C 
c........................................................................ 
C 
C Abstract : 
C 
c.. ............................................i........... 
C 
C Arguments : NTERHS.NDPTS.CHISO* 
C 
c................«.....,....,..,...».„„.,.,..,..,,„.,....,..„„„„„ 
C 
c Routines 

Called 

None 
C 
C Libraries 
C Used : None 
C 
c..........•...•....................,....„..,.„„.,..,„„.,.,.,,, 
C Rcvison History ( Include date,revision I.O., and details ) 
c.. 
c 
c 
C"« ••••••••••••••••••••••••• 
c COMMON and variable declarations 
c «•••»•••.«••«».••....•.«....«..«......«.............«.»„.., 
c 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
c COHHON E,EFF,ALPHA.A,ERR,YFIT,SIGMAA 

COMMON /NAIH/ E<9>, 
1 EFFC210), 
1 ALPHA(6,6>, 
1 A{6). 
1 ERR17), 
1 YFIT(IO), 
1 SICHAAC7) 
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c DIMENSION E<9),EFF(210).ERR(7),SIGKAA(7),YFIT(10) 

DOUBLE PRECISION UEIGHT<10),P(16,6),BETA<6),Y(10) 
C 
c.............................................<>.......................... 
c variable initialization declarations * 
c •••••••»••••••••••••••*••••••••••«•••••••••••••••••••••••••*»•«• 
c 

ENL208 = LOGt.208) C 
c.............................•.........................»...........".. 
C format declarations * 
c.........................................••............*>•...•»...**•>. 
C 
906 FORHATC HATRIX IS SINGULAR') 
C 
c...............................................••.....•>...•.»••»..•... 
C 

DO 10 J=1,N0PTS 
DO 10 K=1,NTERMS 

10 P<J.K)=0. 
P<1,2)=1. 
P<2,1)=l . 
P<3,2)=1. 
P(4 ,1 )=1 . 
P ( 5 , 1 ) M . 
P(6 ,2 )=1 . 
P<7.2>-1. 

20 DO 40 W.NOPTS 
SIGKAAcI)»EflR<l)/100. 
UEIGHt(l) » 1./SIGKAA<I>"2 
n i ) .LOG(EFF( l» 
P(1,3)=E( I ) • EHL208 
P U , 4 ) i E ( I > " 2 • ENL20S"2 
P ( I , 5 ) » E ( I ) " J • EN1208"3 

40 CONTINUE 
C 
C 
C ACCUMULATE MATRICES ALPHA AW IETA 
C 
C 

DO 54 J.1.NTERMS 
IETA(J)i0. 
DO 54 K.I.NTERMS 

54 ALPHA(J,K).0. 
00 66 M. IBPTS 

00 66 J.I.NTERHS 
IETA(J).BETA(J)«P(I,J)'Y(I)'WEICHT(1) 

00 66 K •J.NTEftMS 
ALPHA(J.lt)«ALPHA<J,K)«P{l,J>*P(l,K)*WEI0HT(l) 

66 AlPHA(K,J)-ALPHA(J,lt) 
C 
C 
C INVERT CURVATURE HAIR III 
C 

DO 95 J-1.NTERHS 
95 A(J ) .0 . 

DO 97 W.NOPTS 
97 «F IT( l ) iO . 
101 CALL MATINV(ALPHA,6.NTERMS,0ET» 

IF(0EI)111,105,111 
10] CHlSMaO. 

GOTO 170 
C 
C 
C CALCULATE COEFFICIENTS,FIT, AM) CHI-SOUARE 
C 
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111 DO 113 J=1,NTERMS 
DO 113 K=1,NTERMS 

113 A(J)=A(J)»BETA(K)*ALPHA(J,K) 
DO 115 1 = 1 ,NDPTS 
YFIT(I)=A(2) 
IF<1.E0.2)VFI1(I)=A(1) 
IF(I.E0.4)TF1T(I)-A(1) 
IF(I.E0.5)YFIT(1)=AC1> 
DO 115 J=3,NTERMS 

115 YFIT<I)=YFIT<I) * A(J> " P(I,J) 
121 CH1SO=G. 

DO 123 I =1,NDPIS 
YFtT(l>=DEXP(YFITO)> 
SIGHAACI)=ERR(I)*EFF(I)/100. 
WEIGHT(I>=1./S1CMAA<]>**2 
DIF=EFF(I)-YFI',(I) 
PC10IF=(OIF/EFF(I))*100. 
X=DEXP(E(D) 

123 CH1S0=CH1S0»01F"2*UEIGBKI) 
FREE = NDPTS-NTERMS 
IF<FREE.EO.0)GOT0 155 
CHISOR=CHISQ/FREE 

C 
C CALCCJLArE REMAINDER OF OUTPUT 
C 
155 DO 156 J=1,NTERMS 
156 SIGHAA(J)=SORT(ALPHA(J,J)) 

RETURN 
170 write<«,906) 

RE1URN 
END 
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SUBROUTINE RDBIH(isum,DUM,NDEV> 
C 
c>....................................................................... 
C * 
C RDB1N * 
C ===== * 
C 
£«.*.*««. A*************************************************************** 
c 
c 
C Developed for : Safeguards Technology Program 
C Nuclear chemistry D;<*ision 
C Laurence Livermore ^tfonal Laboratory 
c Liver-more, CA. 94550 c 
C Developed by : COHPUCHEH, Inc. 
C 30998 Huntwood Avenue, Suite 107 
C Hayuard. CA. 94544 
C (415)489-6514 
c 
C This uork supported by LLNL P0# 9107605 
c 
C«....................................................................... 
c 
C Title : RDBIN 
C Revision : 1.0 
c Author : Russell Fleming 
C Date : 10/15/86 
c language : Microsoft Fortran Ver. 4.01 
C 
r**********«************#*********************#*************###*******t** 
C 
C Abstract : 
C This program reads binary data files. c 
c....................................................................... 
c 
C Arguments : NST,N0PTS,0UH,NOEV 
C 
Q........................................................................ c 
C Routines 
C Called : Hone c 
C Libraries 
C Used : None 
C 
c...................».............,.«..,........„«.„.„„..„...„.,„. 
C Revison History < Include date,revision I.O., and details > * 
c...................,..............,...,..„...,....;....,..,„.„...,.., c c 
c.......................,.,......,....«,.„,..„,.,,...,„„„„,„„„„ c COMMON and variable declarations * 
c....................................................................... 
c 

IMPLICIT DOUBLE PRECISION (A-N.0-Z) 
INTEGER'4 DUN(8000) 

C 
c.........................................,,„„.,„,.„.,„„„„,„.,., 
C variable initialization declarations * 
c.................................„.,.,.„„„„.„„.,„„„„.,.,.„„ 
C 
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C format declarations 
c..................................................... 
C 
C 
c..................................................... 
C 
C 

isum=1 
read(ndev,iostat=iflag)dumCisum) 

5 if (<iflag.lt.0).or.(isum.ge.4100)) goto 10 
isum=isum»1 
READCNDEV, iostat=if lag)DUH( lsurrr) 
goto 5 

10 CLOSE(NDEV) 
RETURN 
END 
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SUBROUTINE RDSK(NST.NDPTS,DUM,NDEV) C 
c.............•...•.........,.•...*.......•..........••••••»•••<••••••••• 
C * C RDSK * 
C ====== * 
c * 
£ * * * * * * * * • * * * I k * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
c 
c 
c Developed by : Safeguards Technology Program 
c Nuclear Chemistry Division 
C Laurence llvermore National laboratory 
c Livermore, at. 94550 
c 
c This nork supported by LLNL PC* 9107605 
C 
c 
C Title : RDSK 
C Revision : 1.0 
C Author : Uayne D. Ruhter 
C : Revised for the IBM PC by Russell Fleming 
C COMPUCHEH, inc. 
C 50995 Huntwood Avenue, Suite 107 
C Hayuard. CA. 94544 
C (415)489-6514 
C Date : 10/15/86 
c Language : Microsoft Fortran Ver. 4.01 
c 
c 
c Abstract : 
c This program reads ASCII data f i l e s in 6A1 format. 
c 

(:.......«»<•..,...,.,...,..,....„,„.„.„,„......,...........>....... 
c 
C Arguments : NST.NDPTS.DUH.NOEV 
C 

c...............«>...,...,.........,„.,.....,..„.„„...,.>............ 
C 
c Routines 
c Called : None 
c 
C Libraries 
C Used : None 
C 

c>»*..>........................................„.,„,...„.....t....... 
C..,....!"iS2J.Sl5i2I^ { , n c [ { x i t date.revision I . D . , • J j . 5 j j , i l « , j „ . , * 
c 
C Version 1.0 18-MAY-82 
C 
c».*...>.........................,..,.„.,..„„.,.................... 
c...................,.„.........•..„.,„.,„..„... 
c 
c 
C..............,........!.,,,,.,,..,.„„..,...„.,„...„,..„,„.„„„ 
c COHHON and variable declarations * 
(:••*«•••••***••••»»•••»•«•*•»•••«••«..•.»••••*»••»•<,•••»•••••••••••»«••• 
c 

IMPLICIT DOUBLE PRECISION (AH,02) lOGICAL«2 DATAC1200) character*10 0D 
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DIMENSION DUM(0:4100) 

C 
c . . . . . . . . . . . . . . . . . „ , . . . . . . . . . . • * . . . . . . . . . . . . . . . . . . . . . . r . . . . . . . . . „ t » . t * . . 
C variable in i t i a l i za t ion declarations * 
c........ 
C 
c 
c*"*'** ••••••••••••••••••«•«•••••••••••••••••••••••••••»•*»•••••• 
C rormat declarations * 
c 
200 FORMATCA10) 
202 FORMAT(F10.0> 
C 
(;•••••••••*••• ••••••••••••»(•<••••••••••»»••••••••••••••»*•»••••* 
c 
c 

DO 10 1=1,NST 
10 READ{N0EV,2M)DD 

IEND-NST • HOPTS 
I =0 
DO 50 J=NST,IEN0 

READ(NOEV,200)DD 
e ur l te (» ' ) , DD" , ,oVJ 

I • I +1 
read(DD,202)D(H(I) 

c Mrit«(*,")du»Ki> 
50 continue 

CLOSE(NOEV) 
RETURN 
END 
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(large 

SUBROUTINE SPPOU(PCT,RAT,POU,POUE,P242FG,P242,PE242,E240,E240E> 
C 
Q.********....... 
c 
c 
c 
c 

Page: 001 

. . . . . . f t * * * . * * * * . . * * . * . * * * * * * * . * . * . * * * . . * . . * * * * . . * * 

SPPOU • 

Developed by : Safeguards Technology Program 
Nuclear Chemistry Division 
Lawrence Livermore National Laboratory 
Livermore, CA. 94550 

This work supported by LLNL PC* 9107605 

c 
C Title : SPPOU 
c Revision : 1.0 
C Author : Wayne D. Ruhter 
C : Revised for the IBM PC by Russell Fleming 
C C0HPUCHEH, Inc. 

Date 
Language 

10/15/86 
Microsoft Fortran 

30998 Huntwrod Avenue, Suite 107 
Hayuard, CA. 94544 
(415)489-6514 

Abstract : 
This subroutine calculates the specific power and Pu-240 
effective for the sample based on the isotopic abundances 
for the plutonium isotopes and Am*241. It also calculates 
the errors on these quantities. 

c 
C 
C 

Arguments : PCT,RAT,POU,POWE,P242FG,P242,PE242,E240,E2406 

c 
C Routines 
C Called : None 
C Libraries 
C Used : None 
C 
C Revison History ( Include date,revision I.D., and details ) * 
Q******»»**«.».«*......I**..******.*******.************.*..*.***.**.***** 
C 
c******.***.******...A***.**..************.****.*******.***************** 
C COMMON and variable declarations * 
£>*****•*.****»*********.***. ft.***********.****************************** 
c 

IMPLICIT DOUBLE PRECISION CA-H.O-Z) C 
C variable initialization declarations * 
c.............................,,,„,......,.,.,..,.»,..,................. 
C 

File: SPPOU.FOR 11/15/1989 07:49 -• Page: 002 
COMMON /MAIM/ X(9>, 

T(210>, 
ALPHA(6,6), 
SUM<6>, 
ERROR (7), 
VFIT(IO), 
SIGHAAC7) 

logical-2 P242FG 
DIMENSION PCT<6),PCTE<6>.SPH?<6),E240C(3),RAT(4> 

C 
C Specific power vatucs for each of the isotopes 
C 

DATA SPHT/567.16,1.929,7.098,3.339,.1146,114.23/ 
DATA E240C/2.49.1. .0. / 

C 
C Calculate the specific power for the savple 
C 

P0U = 0. 
POUE = 0 . 
DO 10 J = 1,6 
SP0U • .01 • SPHT(J) * PCTCJ) 

10 POM « POM • SPOU 
C 
c Calculate error on specific power. This calculation ignores 
C the error contribution froa Pu*242, because it is negligible 
C and the calculation it greatly simplified by doing so. 

C 
L * 0 
DO 20 J • 1,6 

IF (J.EB.2 .OK. J.EQ.S) GO TO 20 
L = L • 1 
ATERH * POU • SPHT(J) 
IF (J.EQ.6) ATERN • SPHTCJ) 
H * 0 
DO 19 K * 1.6 

IF CK.EO.2 .OK. K.EO.5) GO TO 20 
M ' M • 1 
8TERH » POM • 5PH7«) 
IF (K.E0.6) ITERM • SPHKK) 
ADD •ATE«M'IIERM'PCT(J)"PCT(i:),ALPHA(L,M)/(RAT(L)*RAT(H)) 
POUE ' POUE • ADO 

19 continue 
20 COMTIHUE 

POUE * SORT(POUE)/10O. 
C 
C Calculate the Pu-240 effective c 

E240 « C2.49 * PCT(1) • PCT(I) • 1.57 * PCT<5» / 100. 
C 
C Calculate error on Pu-240 effective for aituatlon where 
c Pu-242 abundance It entered by operator. 
c 

E240E ' 0. 
I ' 0 
EADJ ' 0. 
DO 30 J • 1,3 
ATERM « EZ40C(J> • E240 • 1.57*P»2».01 
IF (P242FG .AMD. J.GE.2)EADJ> 1.57«P242".01 
L « L • 1 
IF CJ.EO.21l ' I • 1 
M « 0 
FADJ > 0. 
DO 30 K • 1,3 

http://CJ.EO.21l
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BTERM = E240CCK) • E240 • 1.57'P2«2«.01 
IF (P242FG .AND. K.GE.2)FADJ= 1.57"P242*.01 
M = M + 1 
IF (K.E0.2JN = N * 1 
ADD = <ATERH*PCT(L>".01«EADJ)»<8TERM*PCT(M)*.0HFA0J> 

1 *ALPHA(J,(C)/(RAT(J)*RAI(t:)) 
E240E = E240E • ADD 

30 CONTINUE 
IF (.NOT.P242FG1GO 70 35 
E240E = E240E + 2.465«(PE242".0I)"2 

35 E240E = 100.* SQRKE240E) 
E240 = 100. • E240 
RETURN 
END 

00 
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SUBROUTINE STRIP1 (HS,NE,PKPOS,PKHT,ALFA,EXP1 ,EXP2,UL,Y) 

Developed by : Safeguards Technology Program 
Nuclear Chemistry Division 
Lawrence Livermore National Laboratory 
Livermore, CA. 94550 

this work supported by LLNL PO* 9107605 

Title 
Revision 
Author 

Date 
Language 

STRIP! 
1.0 
R. Gunnink 

Revised for the IBH PC by Russell Fleming 
COHPUCHEH, Inc. 
30998 Huntwood Avenue, Suite 107 
Haywird, CA. 94544 
(415>4S9-6514 

: 10/15/86 
: Microsoft Fortran Ver. 4.01 

Abstract : 
This subroutine is used to strip a peak or part of a peak from 
a continuum. STRIP! can be used on high-energy x-rays. 

Arguments 

MS = sorting position in data array from which peak is to be 
stripped 

NE = Ending position in data array 
PKP0S = Position in array of peak to be stripped 
PKHf = Peak height 
ALFA = Full-width-half-maximum parameter of peak to be stripped 
EXP1 = Short-term tail amplitude of peak 
EXP2 = Short-term tail slope of peak 
UL = Lorentzian width of peak, if peak is an x-ray 
Y = Data array containing data from which peak is stripped 

Routines 
Called 
Libraries 
Used 

Revlson History ( Include date,revision 1.0., and details ) * 

File: STRIP1.FOR 11/15/1989 07:50 -- Page: 002 
C Version: 2.1 
C Author: R. Gunnink 
C Date: 20-JAN-78 
C 

< . . . , . . . . . . . . . . . . . . . . . . . . . . ......................................... 
C COMMON and variable declarations * 
c...................................................................*.... 
c 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) 
DIMENSION Y(210> 

C 
C 
c... ............... ......................................... 
C variable initialization declarations * 
c...................... C 
c........................................................................ 
C format declarations * 
c 

IF (UD1.2.1 
1 CX « SOftt (-ALFA) 

GAMA * UL * CX 
CI • 1. • .5642 • GAHA 
C2 > .15915 • GAMA 
C3 * .25 • GAHA * CAMA 
C4 « .6366 • CAHA 
RT » C1 • C3 

2 DO 10 I • NS.NE 
XI ' I 
DX = XI - PKP0S 
DDX = DX * OX 
ADX * ALFA * ODX 
FXX = EXP (ADX) 
FX * FXX 
IF (DX) 3.4,4 

3 EXPN2 « EXP (6XP2 • DX) 
FXX = FXX » EXP1 * EXPNJ * (1. • EXP (.4 • ADX)) 
DX = -OX 

4 IF (UL) 6,9,6 
6 CC = CX • DX 

CALL BUF (CC) 
FXX = FXX • FX • (CI -C2 'ADX «C3 •|1.«2.*ADX)) «FX • C4 • CC 
FXX = FXX / RT 

9 Y(l) = ¥(l) • PKHT * FXX 
10 CONTINUE 

RETURN 
END 
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Slarge 

IHTEGER»2 FUNCTION STRLEN(STRING) 
C 

c * 
c c 
C Developed for : Safeguards Technology Program 
C Nuclear Chemistry Division 
C Lawrence Livermore National Laboratory 
C Livermore, CA. 94550 
C 
C Developed by : COHPUCHEM, Inc. 
c 30998 Huntuood Avenue, Suite 107 
C Kayuard, CA. 94544 
C (415)489-6514 
C 
C This work supported by LLNL PO* 9107605 
C 
C***********.**«**********.********************************************** 
C 
C Title : BUF 
C Revision : 1.0 
C Author : Carol Chen and Russell Fleming 
C Date : 11/25/87 

Language : Microsoft Fortran Ver. 4.01 
C 
C 
C Abstract : Returns actual string length of passed string 
C 
C........................................«...................»>...»..... c 
C Arguments : String 
C 
C 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 

c....................................................................... 
C Revison History ( Include date,revision I .D . , and detai ls ) * 
£ . * * • » • * . » * . * * * . * * * * * * * * . « « * * . * « * * * * * * £ * * * * * * « * * * * « * * * * * » • * » * * * » * * * * * * * * » 
C 

c........................................................................ 
c COMMON and variable declarations * 
£««* •# * * * * . * * * * * * *« * * * * * * * * i » * * * * * * * * *» * *« i *« *» * * *» * * * * * * * *#M** * * * * *» *a * *» 
C 

IMPLICIT DOUBLE PRECISION (!•«,»•» 
C 
c**********»***.**********»***»*»*****************»****#*«*»»«*********** 
C variable initialization declarations * 
C*******o*»»***.*********»«a****«*.***************it********««t *********** 

character string*<*> 
integer*2 index, length 
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index=len(string) 
1234 continue 

if( (string(index:index).eq.' •).and.(index.gt.1) )then 
index=index-1 
goto 1234 

endif 
STRLEN=index 

return 
end 
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Starge 

subroutine testbin<filen.type.ndev) c 
£***##******»************#*#********************#*************-T********** 
C * 
C IESIBIN * 

C c 
C Developed for : Safeguards Technology Program 
c Nuclear Chemistry Division 
C Lawrence Uvermore National Laboratory 
C Livermore, CA. 94550 
C 
C Developed by : COHPUCHEH, Inc. 
C 3099S Nuntuood Avenue, Suite 107 
C Havuard, CA. 94544 
C (415)489-6514 c 
C This work supported by LLMl PO# 9107605 
C 
c 
C Title : Testbin 
C Revision : 1.0 
C Author : Russell Fleming 
C Date : 11/9/87 
C Language : Microsoft Fortran Ver. 4.01 
C 
c....,.,.„............................................................ c 
C Abstract : Tests data file for binary or ASCII format. 
C c 
C Arguments : fUen,type,ndcv 
C 

c............................,....„,......................t,...„...., 
C 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 

,;..............,,............,........„,.„„„.,..,........,.,„„,„ 
c Revison History ( Include date.revision I . D . . and detai ls ) 

c.....................i......„................,....i.,...„.,....„.„ 
C 

c...................,........„.......„......,.,»...„„„„„.,.,...., 
C COMMON and variable declarations 

C.......:.:.t..............................„.,»,„.,,,............. 
C IMPLICIT DOUBLE PRECISION (A-H.O-Z) C 
C...........,....................,....„.,.....„...L^.......,.,..„.. 
C variable initialization declarations 

c.....................................„.......„........,„.,.*.„.,. 
C Tests a data file for binary or ascii format 

character type*1,filen*30,junk*8 
integer ndev"2 
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open<ndev, f ile=f ilen, status= 'OLD *, i ostat=i stot) 
read(ndev,20)junk 

20 formatlaS) 
close(ndev) 

type=' • 
do 10 1=1,8 

itenp=tchar(iunk(i:i)> 
if (((i tenp.lt.48).or. (itenp.gt.57)).and.(itemp.ne.45).and. 

+ (itemp.ne.46)) then 
type='B' 

end if 
10 continue 

if (type.ne.'B')type='A' 

100 urite(*,*>' Error in opening file '.filen,' Press enter' 
pause ' ' 
close(ndev) 

stop 
return 
end 

http://tenp.lt
http://itemp.ne.46
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Slarge 
SUBROUTINE TTEST(UPCT,RAT,NGRP,T2> C 

c.........................,...«.......................................... 
C • 
C TTEST * 
C ===== * 
C * 
C c 
C Developed by : Safeguards Technology Program 
c Nuclear chemistry Division 
c Lawrence Llvermore National Laboratory 
C llvermore, CA. 94550 
C 
C This work supported by LLNL PO# 9107405 
C 

Title 
Revision 
Author 

Date 
Language 

TTEST 
2.0 
Wayne D. Ruhter 

Revised for the IBM PC by Russell Fleming 
COMPUCHEM, Inc. 
30998 Huntuood Avenue, Suite 107 
Hayuard, CA. 94544 
(415)469-6514 

10/15/86 
Microsoft Fortran Ver. 4.01 

c............ 
c 
c Abstract : 
c This subroutine performs the statistical T**2 test to evaluate 
c the determined Pu-isotopfc ratios against those declared by 
c the facility operator. 
c 

Arguments : UPCT,RAT,NGRP,T2 

C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 
c............................................-..............••••.....••.• 
C Revison History C Include date.revision I.D.. and details ) * 
c»*#* **#***»***»*»»»*«*******»••«*»•••••** ******************************* 
c 
c........................................................................ 
C COMMON and variable declarations * 

c........................................................................ 
C 

IMPLICIT DOUBLE PRECISION (A-H.O-Z) C 
c........................................................................ c variable initialization declarations * 
c........................................................................ COMMON /MAIN/ X<9), 
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1 T(210), 
1 ALPHA(6,6), 
1 SUM(6). 
1 ERRORC7), 
1 TFIT(IO). 
1 SIGMAAC7) 

DIMENSION UPCT(6),RAT(4),BMAT(4,4>,DFACT(4>, 
2 ORAT(4),DEL(4),P0EL(4) 

C 
C Corrections for half-lifes and moss differences 
C 

DATA DFACT/.003628,.27252..0006009,.018025/ 
C 

IF (NGRP.EQ.4)NCRP=5 
C 
C T"2 TEST CANNOT BE PERFORMED, IF OPERATOR VALUES HOT GIVEN 
C 

IF (WPCT(1) .It. 0JTHEH 
T2 . -1 
RETURN 

END IF 
C 

IF (UPCT(2) -CT. 0.1GO TO 5 
12 » -1 
RETURN 

C 
C Transfer matrix 
C 
5 DO 30 j • 1,4 

DO 30 K - 1,4 
30 BHAT<J,K) * ALPHACJ.K) 
C 

CALL KATINV(BMAT,4,4,0ET) 
C 
C Calculate operator ratios 

ORAK1) • WPCTCD/OIPCIKT'DFACTd)) 
0RAT(2) • VPCT(3)/(Ur>CT(2>*DFACT<2)) 
ORAK3) • UPCT(4)/(bpCT<2)'0FACrc3)) 
ORAK4) • UPCT(6)/(UPCT(2)*0FACT(4)) 

C 
C Calculate T"2 
C 

KR = 4 
IF CORAKO .Eo. 0)NR > 3 
TZ • 0. 
00 50 J • 1,NR 
PDELCJ) • 0. 

50 0EL(J) • dLOG(ORAT(J)/RAT(J>) 
DO 60 K • 1.NR 
00 60 J • 1.NR 

60 PDEL(K) « PDEL(K) • DEL(J) * BKAT(J,K) 
DO 70 J • 1.NR 

70 12 * 12 » PDEL(J) • DEKJ) 
RETURN 
END 
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*large 
SUBROUTINE U8TEMP(tsnd,tpke,tarea,terr.tnpks,tndev,iln.prnt) 

C 
£»**»*****.*.*.**********«**.*******»*********************.**».«**.****** 
C • 
c VrTeiro • 
c =====£ • 
c « 
£*«.**..*.**.*.*«*i.*************.*#.*.**.***....ft.**********.**..******.* c c 
C Developed for : Safeguards Technology Program 
r. Nuclear Chemistry Division 
C Laurence livermore National laboratory 
c Livermore, CA. 94550 
c 
C Developed by : COHPUCHEH, Inc. 
c 30998 Kuntuood Avenue, Suite 107 
C Hayward. CA. 94544 
C (415)489-6514 
C 
C This Korfc supported by LLUL PO* 9107605 
C 
C.......,...........«.................................................... c 
C Title : UrTemp 
c Revision : 1.0 
c Author : Uayne D. Ruhter 
c : Revised for the IBH PC by Russell Fleming 
C Date : 10/15/86 
C Language : Hicrosoft Fortran Ver. 4.01 
C 
c.............................................................̂......... 
C 
C Abstract : 
C This subroutine will print out a line of output. 
c........................................................................ 
C 
C Arguments : tsnd,tpke,tarea,terr.tnpks,tndev 
c........................................................................ 
c 
C Routines 
C Called : None 
C 
C Libraries 
C Used : None 
C 
C»***»***.*******.*******..**«**«.*******»..***«*»*****ft*********.***#*** 
C ^ A Revison History ( Include date.revision I.D., and details ) * 
C 
c>..........................>.....*............................,......... 
C COHHOH and variable declarations * 
c.».«...............<................................................... 
c 

IMPLICIT DOUBLE PRECISION (A-H.0-2) 
DIMENSION TAREA<44),TERR<44> 

C........................................................................ 
c variable initialization declarations * 
c 

CHARACTER *24 TSND 
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INTEGERS Inpks,Tndev 

C 
c..................................................................."". 
C format declarations * 
c........................................................................ 
C 
333 FORHAT(F6.2,1X.F10.0,F6.S) 
938 FOF.HAT(1X,A) 
C 
c......................................................«................. 
C 

URITE(tsnd,333)tPKE,tAREA(tNPKS>,tERR(tNPKS) 
IF(tERR{tNPKS>.EO.O) tSND(19:)=- FIX0 ' 
USITE<tNDEv,938)tSNO 
call more(iln,prnt) 
RETURN 
END 
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COMMON /INPUT/ nref,tp238,tp239,tp240,tp24l,tp242,ta241, 
x tpe238,tpe239,tpe240, tpe241, tpe242 tae2«1, 
x col tim.f name, rname,bin, pr inter ,exf lag, rep, 
x spectime,specdate,Amdate,Pudate, sample 

CHARAC1ER Bm*l,PRINIER*1,EXFLAC*1,RNAHE*30,FNAHE*30,JUNK*1 
character repM,specdate*10,spectime*10,amdateMO,pudate*10 
character sample*10 

INTEGER*/. « re f (2 ) 

£ 



F i l e : TOP.CHH 07/25/1989 08:28 

common / t o p / dr ivepath 

character drivepath*<i5 

U l 



File: IAEA.PRG 11/15/1989 08:03 •• Page: 001 

International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear chemistry Division 
Lawrence Livermore National laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30998 Hunt wood Avenue, Sutte 107 
Hayward, CA. 94544 
(415H89-65I4 

This work supported by ILHl PO# 9107605 

Title 
Revision 
Author 
Date 
Language 

: IAEA Hain routine 
: 4.2 
: Russel Flemminj 
: 9/26/88 
: Clipper Sumner '87 

Abstract : Hain control program for data aqufsition, analysis, 
and quality control. This program will run under 
dBASE 111+ and call compiled fortran programs. 

Arguments 

Routines 
Called 
Libraries 
Used 

Revlson History < Include date,revision I.D., and details ) 

Last Revision : 2/12/88 

Interpreter Directives 

set date ansi 
set status off 
set safety off 
set talk off 
set bell off 
set device to screen 
set print off 
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set scoreboard off 
set deleted on 
set cursor off 

•Public flags 
public ffrstflag.abort.flag 

•Public variables 
public drivepath,f1rf9,f10,fincut(up,down,esc,cr,pgup,pgan,bs public val,date1,strg,r,c,naxcntllib,wintcl 
set color to w/ 

• — — ^ — — — ^ ^ — — ^ — — — 
* variable initialization declarations 

•••• Get Default drive and path 
if lfile(ldefaults.dbf<) 

clear 
a 2,0 say •EURO* -• The file DEFAULTS.DIF Must be In the current dlrccto 

.-••>ryt' 
? 
7 'Unable to continue prograa until OEFMJLTS.DBF Is found, correct and re 

---->try.' 
7 
? 
If ftltCMSt.bat') 

erai* nest.bat 
endif 
If flle<>status.i*<> 

erase status, la 
endif 
If flleC'onetfac.txt1) 

erase onetise.txt 
endif 
return 

ond'f 
use defaults 
go top 
dr)v«f>ath>trlB(triB(drive>>trlaKpath» 
ust 

if .not. fHtConttlsst.txt1) 
clear 
text 

IAEA Plutonium Isotonics Analysis 

by 

The Lawrence l lv tnsort National Laboratories 

and 

CcapucriM, Inc. 

Version 4.2 

July 1989 
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Written by: 

U.D. Ruhter R. Fleming R. Cunnink U.K. Buckley R. Uenning 
endtext 
a 2,1 to 4.79 double 
a 6.14 to 12,65 
a 23,1 say " 
junk=inkcy<5) 

else 
*-•-[ Check IAEA.DBF for duplicate last record ]-•• 
use tempinfo 
zap 
append from switch.prm sdf 
go top 
if <stuff1='l'j 

do checkii 
endif 

•-••[ If Onetfme.txt exists, then have been here this run ]* 
'-••I delete onetime.txt when exiting ]••• 
set alte to onetime.txt 
set alte on 
set console off 
?7 ' ' 
set console on 
close alternate 
del=7 
esc«27 
cr*13 
pgup=18 
pgdn=3 
up=5 
down=24 
bs=8 
f9=-8 
fl0=-9 
fl=28 
f2=-1 
f3=-2 
f4=-3 
f5=-4 
f6=-5 
f7=-6 
f8=-7 
finput=84 
firstflsof.f. 
abort*.f. 
cup=chr(24) 
cdoun=chr(25) 
selected*.f. 
menuch=1 

. Main Loop 

file: 1AEA.PRG 
do while .t. 

finput=0 
clear 

07/25/1989 08:43 Page: 004 

8 0,0 SAY "IAEA Plutonium Analysis System" 
a 1,1 SAY dateO 
a 1,72 SAY timeO 
a 3,22 SAY "International Atomic Energy Agency1* 
a 5,29 SAY "Plutonium Analysis" 
a 8,11 SAY "Menu Options:" 

T> Transfer Data from Cicero Analyzer 
A) Analyze Data from Gamma-Ray 

Spectra on disk 
C) Check Quality Assurance 
D) Default Settings 
Q) Quit this menu and return to system 

Enter Choice: 

8 2,8 TO 6, 70 
a 6,8 TO 22, 70 
9 6,8 say chr<195) 
a 6,70 say chr(IBO) 
a 24,7 say "<Enter the appropriate key or use the arrow keys'* 
a 24,55 say " then press ent«r>H 

a 20,39 say 'T' 

* Get function key response 
menuch * 1 
char * Mt" 
set cursor off 
do while .not. selected 

do funkey 
If finput-11 

do mainhelp with 'N'char 
endif 
do setmenu with menuch,tetected.char 
a 20,39 SAY char 

enddo 
set cursor on 
do case 

case menuch=1 
do cicdata 
if .not. abort 

if filcC'switch.prm') 
erase switch.prm 

endif 
if filet'must.bat») 

erase mast.bat 
endif 
set atte to switch.prm 
set alte on 
set console off 
77'C 
?drivepath 
close alte 
set alte to mast.bat 
set alte on 
77 'Echo off 
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? 'REM batch file for Transfer, returns to IAEA program' 
7 'master' 
? Ma.bat' 
? 
close alte 
set console on 
clear 
return 

endif 
abort=.f. 
finput=0 
selected = .f. 
loop 

case menuch=2 
if file('status.ia') 

firstflag=.t. 
else 

firstflag=.f. 
endif 
do getiadat 
if .not. abort 

if fi te('switch.prm') 
erase switch.prm 

endif 
if ffleCmast.bat') 

erase mast.bat 
endif 
set site to switch.prm 
set site on 
set console off 

O^ ?drfvepath 
oo close alte 

set alte to mast.bat 
set alte on 
?? 'Echo off 
? 'REM batch file for Analysis, returns to IAEA program' 
? 'master' 
? Ma.bat' 
7 
close altc 
set console on 
clear 
return 

endif 
abort=.f. 
finput=0 
selected = .f. 
loop 

case rocnuch=3 
do dch 
if .not. abort 

if file('switch.prm') 
erase switch.prm 

endif 
if fflc('mast.bat1) 

erase mast.bat 
endif 
set alte to switch.prm 
set alte on 
set console off 
??'0' 
?drivepath 
close alte 
set altc to mast.bat 
set olte on 

File: IAEA.PRG 07/25/1989 08:43 •• Page: 006 
77 'Echo off 
7 'REH batch file for Ocheck, returns to IAEA program' 
7 •master1 

7 Ma.bat' 
7 
close alte 
set console on 
clear 
return 

endif 
abort=.f. 
finput=0 
selected * .f. 
loop 

case menuchs* 
* ••• change default settings 
do chdefalt 
finpuUO 
use defaults 
go top 
drivepath«lrim<trlm(dHve)+trim(p#th)) 
use 
selected * .f. 
loop 

case menuch«5 
clear 
exit 

endcase 
selected * .*. 

enddo 
set cursor on 
if fUeC*M$t.bat>> 

erase matt.bat 
endif 
if filet'status.ia') 

erase status.ia 
endif 
If fiteConettme.txt1) 

erase onetime.tut 
endif 
if fileCswitch.prn*) 

erase switch.pnn 
endif 

do endftatt 
* 
* EOF IAEA.PRG 
• 
procedure setmenu 
parameters menuch,felccted,char 
if (finputecr) .or. <ffnput»pgdn) 

selected • .t. 
return 

else 
do case 

case finput«IW 
char • "T" 
menuch * 1 

case finput»65 
char • ••A" 
menuch « Z 
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case finput=6" 
char = "C" 
menuch - 3 

case finput=68 
char = "D" 
menuch - 4 

case finput=81 
menuch=5 
char * "Q" 

case finput = 5 
menuch=menuch-1 
if menuch<1 

menuch=5 
endif 

case finput s 24 
menuch=menueft+J 
if menuch>5 

menuch=1 
endif 

case finput - esc 
menuch*5 
selected =.t. 

endcase 
endif 
if finput = 5 .or. finput * 24 

do case 
case menuch x 1 

char =,,T1' 
case menuch = 2 

char ="A" 
case menuch * 3 

char = "C" 
case menuch = 4 

char = "0" 
case menuch * 5 

char siiQ'i 
endcase 

endif 

Procedure Haintielp 
para tib.win 
do help 
return 
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Title : Getla&t 
Revision : 1.0 
Author : Russel Fleming and Richard Uenning 
Date : 9/26/88 
Language : Clipper Sumner '87 

Abstract : Front end for analysis section 

Arguments : 

Routines 
Called :HELP,GETHUM,GETSTR,GETDATE,GETTIH'E 
Libraries Used : 

Revison History ( Include date,revision 1.0., and details ) 

clear 
use defaults 
drivepatn=trim(trim(drive)+trim(path)) use set format to 
* Read last Cicero spectra file name from FILENAME.CIC 
if .not. fileC'filename.cic1) xspec=space(30) else 

f ilenamedbfsdrivepath*1 filename' 
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if fileC'«filensmedbf'<'.dbf'> 

use M ilenamedbf 
zap 
f I lenamedbf*drivepath*' f i tename' 
use tfilenamedbf 
append from filename.cfc sdf 
rmn=f1lenme 
do justname with rem 
xspecnm 

else 
9 22,0 clear 
a 22,0 say 'Error opening FILENAME.DBF. Check default drive and path set 

—>tings> 
Hilt 
abort'.t. 
return 

endif 
endif 
use 
* •-- first pass thru peak position form? 
first pas • .t. 
*--•[ NEE0REP Is flag if need to derive report n a m from spectra file name )•• 
*nttdr«p».t. 
•-••I AtOKT is flag for either exiting from IAEA and calling Fortran or not ]• 
abort*, f. 
••••I FIRST is flat If need to gat peak positions from NCAPAR !••• 
•flrtt-.f. 
•--•I mcKFN la flag for checking If m a d to derive report name from spectra ] 
*nockfn".f. 
*•••[ iaealnust tells nether the laea.dbf It active or not !---
laeainuse > ,f. 
••••I IADFILE it the flag for whether an analysis file exists before analysis ] 
badfllt . .f. 
*•-•[ SAVESCR It flag set to save screen valuet from analysis screen If pgdn is 

>hltl 
savescr'.f. 
* The existence of status.la file determines the value of FIRSIFLAG. 
* This value is given in iaca.prg and chdefalt.prg. 
If .not. firstflag 

ladefdbf'drivepath*' ledefalf 
If filec'lladefdbf't'.dbf) 

use tiadefdbf 
go top 
xout*output 

else 
a 22,0 clear 
a 22,0 tay 'Error opening IAOEFALT.DBF. Check default drive and path set 

Mings' 
wait 
abort>.t. 
return 

endif 
else 

faeedbfxdrivepath+Maea' 
If fflectlaeadbf«'.dbf) 

use liaeadbf 
go bottom 
laeainuse • .t. 
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else 
a 22,0 clear 
3 22,0 say 'Error opening IAEA.DBF. Check default drive and path setting 

>s' 
wait 
abort=.t. 
return 

endif 
endif 
* ••- Set up first time through flag and write file 
* --- if status.ia exists, we have been through here before and set flag 
firstflag=.t. 
set alte to status.ia 
set alte on 
set console off 
??• • 
set console on 
close alternate 
ctemp=' • 
rep='' 

* first screen defaults 
* [if first pass, values obtained from iadefattl 
* [otherwise from iaea.dbf J 
xsample=space(10) 
npos148=0 
npos208=0 
xrep=repfname 
xout=output 
Xincl=,N' 
if iaeainuse 

xmeasdate=measdate 
xmeastime=meastime 

else 
xmeasdate=ctod{' . . ') 
xmeastime=' : : ' 

endif 
* Second screen defaults 
temp38=pu238 
temp39=pu239 
temp40=pu240 
tenp41=pu2A1 
temp42=pu242 
tempam=am241 

temp38e=pu238err 
temp39e=pu239err 
tepp40e=pu240err 
tefip41e=pu241err 
temp42e=pu242err 
tempame=am241 err 
xcooling=cooting 

xpudate=pudate 
xamdate=amdate 
* Third screen defaults 
xbatch=batch 
xcm=cmot 
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xcm2=cmat2 
xcm3=cmat3 
xno=noitem 
xtpumas=tpumas 
xmethod=method 
xtumas=tumas 
xenrich=enrich 
xmdc=mdc 
iaeadbf=drivcpath*'iaea' 
if fileCSiaeadbf't'.dbf) 

use Siaeadbf 
else 

& 22,0 clear 
S 22,0 say 'Error opening IAEA.DBF. Check default drive and path settings' 
wait 
abort=.t. 
return 

endif 
append blank 
* get the current record number so ue know where to go if we have to jump 
* through lAEA.dbf to find peak positions when not in mcapar.dbf. 
temprecno = recnoC) 

* Replace with default values 
replace pos168 wfth spaceHO) 
replace posZOB with tpaceC10> 
replace specfname with xspec 
replace repfname with xrep 
replace output with xout 
replace samplenuM with xsanple 
replace measdate with xmeasdate 
replace meastime with xiwastime 

replace pu23fl with te#p36 
replace pu239 with temp39 
replace pu210 with tempt0 
replace pu241 with tempi 1 
replace pu242 with tempi2 
replace amZ41 with tempam 

replace pu23Berr with temp36e 
replace pu239err with temp39e 
replace pu240err with tempAOe 
replace puZ41err with tempi Ie 
replace pu242err with temp42e 
replace wn261err with tempame 
replace cooling with xcooling 
replace pudatc with xpudate 
replace amdatc with xamdste 

replace batch with xbatch 
replace cmat with xcm 
replace ciut2 with xcm2 
replace cmat3 with xcm3 
replace noftem with xno 
replace tpumas with xtpumas 
replace method with xmethod 
replace tunas with xtunas 
replace enrich with xenrich 
replace mdc with xmdc 

commit 
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scnum = 1 £& 
editing = .t. && 
firstin=.t. && 
flg=0 S& 
fnum=1 S& 

[ Scnum is the screen number 
[ Editing is flag for menu control loop 
[ Firstin enables going to first screen first, 
[ Fig returns info from input routine 
[ Fnum is the field number 

do while editing 
set color to u/ 
if .not. firstin 

clear 
a 0,1 say "IAEA Plutonium Analysis System" 
a 1,1 say dateO 
a 1,72 say time() 
text 

IAEA Plutonium Analysis 
F) File and Peak Information 
P) Plutonium Abundances 
B) Batch Sample Information 
A) Analyze data 
Q) Quit and Return to Main Kenu 

Enter Choice: 
endtext 
a 4,24 to 6.64 
a 6,24 to 19,64 
3 6,24 say chr(195) 
a 6,64 say chr(180) 
a 24,5 say "<Enter the appropriate key or use the arrow keys, u 

a 24,56 say "then press enter>" 
3 17,45 say "F" 

Get the menu choice 
selected = .f. 
menuch = 1 
char ="F" 
do while .not. selected 

do funkey 
if finput=f1 

do panahelp with 'P',char 
endif 
do selAnal with menuch,selected,char 
3 17,45 say char 

enddo 

do case 
case menuch = 1 

scnum=1 
flg=0 

case menuch = 2 
scnum=2 

case menuch = 3 
scnum=3 

case menuch = 5 
scnum=0 
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if .not. savescr 

delete 
endif 
pack 
abort=.t. 
firstflag=.f. 
return 

case menuch = 4 
badfile=.f. 
flg=0 
do chkfile with specprm.flg,badfile 
if .not. badfile 

scnum = 0 
editing * .f. 

else 
scnum=1 

endif 
endcase 
ctemps' • 

endif 

do case 
case scnum * 1 

set color to w/ 
clear 
a 0, 1 say "IAEA Plutonium Analysis System" 
a 1, 1 say d«te() 
a 1, 72 say timet) 
a 5, 25 SAY "IAEA Plutonium Analysis" 
a 8, 20 SAY "Spectral File Name:" 
a 10, 22 SAY "148 KeV Position:" 
a 12, 22 SAY "208 KeV Position:" 
a 14, 15 SAY "Output Report File Name:" 
a 16, 10 SAY "Direct Report Output (S,P,0):» 
a 16, 43 SAY "tScree^Prlnter.DisW" 
a 18, 10 say "Include Peak Areas in Report <Y,N}:" 
a 4, 4 TO 6, 70 
a 6, 4 TO 20, 70 
a 6, 4 say chr(195) 
8 6, 70 say chr(180) 
set color to /w 
if firstpas 

a 8, 40 say space(30) 
a 10, 40 say space(IO) 
a 12, 40 say space(IO) 
a 14, 40 say space(30) 
a 16, 40 say spaced) 
a 18, 46 say space(l) 

mcapardbf=drivepath+,mcapa^, 

if fileCtfflcapardbf'+'.dbf') 
use tmcapardbf 

• locate for upper(fname)=upper(xspec) £& was tcmpspec not xspcc 
go bottom 
r=recno() 
do while (.not.(upp*r(fname)=upper(xspec) ) .and. ; 

(.not.bofO) > 
skip -1 
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enddo 
r=recno() 
go r 
if .not. bof() 

nposK8=pos148 
npos208=pos208 
xmeasdate= measdate 
xmeastime= meastime 
x sample = safrplenum 

else 
xspec=space(30) 
npos148=0 
npos208=0 
xmeasdate=ctod(' . . ') 
xmeastime=> . . ' 

endif 
*" check for 's' at the beginning of file name 

do ckfname with xspec,xrep 
use Siaeadbf 
go temprecno 

endif 
endif 
set color to /w 
9 8, 40 say xspec 
9 10, 40 say npos148 picture •###*.##** 
9 12, 40 say npos208 picture '####.###• 
3 14, 40 say xrep 
3 16, 40 say xout 
3 16, 46 say xincl 
set color to w/ 
do inputban 
do while scnum=1 

set format to 
do case 

case fnum=l 
badfile=.t. 
do while (badfile .and. ftgoesc) 

tspec=xspec 
do iagetstr with xspec,8,40,30,f lg,'P'/C 

*---[ If no drive or path given, use default drivepath ]••-
ps=at('\'(xspec) 
pc=at(':' xspec) 
if ( (ps=Q) .and. (pc=0) ) 

chspee=trim(drivepath)+ltrim(trim(xspec)> 
else 

chspec=Itrimtxspec) 
endif 
if tspecoxspee 

**•••[Check for file existance ]--
do chkfile with chspec,flg,badfile 
firstpas = .t. 

else 
**•-- [check for file existance ]*•• 

do chkfile with chspec.flg,badfile 
firstpas = .f. 

endif 
enddo 

* •*-( write variable for out ia.prm ]••-
specprm=chspec 
set color to /w 
do case 

case flg=ese 
xspec=iaea->specfname 
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exit 

case flg=up 
if firstpas && tspecoxspec 

* first-.f. 
do justname with xspec 
do ckfname with xspec.xrep 
a 14,40 say xrep 

endif 
do iadecf with fnum 

case (flg=er .or. flg=down .or. flg=30 .or. flg=pgdn,-
.or. flg=pgup) 

if firstpas 
* firsts.f. 

do justname with xspec 
do ckfname with xspec.xrep 
9 14,40 say xrep 

endif 
fnum=fnum+1 
if fnum>6 

fnum=1 
endif 

endcase 
set color to w/ 

* ASSUMPTION: if can't find fname in ncapar database, blank out positions. 
* can make it use last positions entered in analysis. 

if firstpas M .not. first 
mcapardbf=drivepath*'mcapar' 
if fileC'lficapardbf'+'.dbf') 

use ttncapardbf 
else 

9 22,0 clear 
a 22,0 say 'Error opening MCAPAH.DBF. Check default 

> drive and path settings' 
wait 
abort=.t. 
return 

endif 
go top 
fntemp=trim(xspec) 
do justname with fntemp 
locate for ijpper<trim<fntemp))=upper<trim(mcapar->fname) 

i f .not. eofO 
nposU8=pos148 
npos208=pos208 
xsample=samplenum 
xmeasdate'ineasdate 
xmeastime*measttme 
set color to /u 
a 10, 40 say npos148 picture •m*.m< 
a 12,40 say nposZOB picture •####.###• 
set color to w/ 

else 
* — tlf the sample number and 148,208 positions can't be found in ]••-
*---[NCAPAR.DBF, then search in IAEA.DBF file ]••-
•••-[The values should be in IAEA ff the data has been analyzed beforehandj• • • 

iaeadbf * drivepath + 'iiea* 
use A iaeadbf 
go bottom 

*-*-tLoop through iaea untill last occurance of specfname ) - • • 
found « .1. 
recnumcQ 



F i l e : GETIADAT.PRG 07/25/1989 08:35 -- Page: 009 

do while .not. bofO 
if upper(trim{fntenp))=upper(trim(specfname)) 

recnum=recno() 
exit 

endif 
skip -1 

enddo 

* - - - [ i f at beginning of the f i l e then no record found ] 
i f .not. bof{) 

go recnum 
tpos148 = posHB 
tpos208 = pos208 
xsample = samplenum 
xroeasdate = measdate 
xmeastime = meastime 

••--[strip characters from the field of the record and return a nuitoer 
do justnum with tpos148,npos148 
do justnun with tpos208,npos208 
set color to /» 
a 10, 40 say npos!48 picture '####.###• 
S 12, 40 say npos208 picture '####.###' 
set color to /u 

*---[Get the samplentmber,date,time for the values not found in the iaea.dbf 
*---[but are found in the mcapar.dbf 
* do smdttm with xsample,xmeasdate,xiKastin«,flg 

if flg=esc 
exit 

endif 
*---[If the file name could not be found in the mcapar.dbf or the iaea.dbf, 
•••-[we query for the measurement date and time as uell as the sample number, 

else 

nposK8 = 0 
npos208 = 0 
xsample = space(IO) 
xmeasdate = ctodC . , ') 
xmeastime = ' : : ' 
set color to /w 
a 10, 40 say opostia picture •#*##.#*#» 
3 12, 40 say npos->3 picture '####.###' 
set color to w/ 
3 23,0 clear 
a 23,0 say trim(fntcmp) • » peak information is no 

•-[Get the samplenumber,date,time for the values not found in the iaea.dbf 
--[but are found in the mcapar.dbf 

do smdttm with xsample,xmeasdate,xmeastime,fig 
if flg=esc 

exit 
endif 

endif 

set color to »/ 
a 21,0 clear 
a 22,0 clear 
a 23,0 clear 
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a 24,0 clear 
do inputban 

endif 
i seadbf=dri vepath*'i aea' 
use tiaeadbf 
go temprecrw 

* first = .t. 
*---[Endif for (.not. first) 

endif 
if flg=pgdn 

exit 
endif 

case fnum=2 
p!48=nposH8 
set color to /w 
a 10, 40 say npos148 picture •«##»_###• 
a 12, 40 say npos208 picture '###*.###' 
set color to w/ 
do iagetnumuith p 1 4 8 , 1 0 , 4 0 , 8 , f l g , 3 , . f . , ' P , , ' C , 

do case 
case flg=esc 

exi t 
case ftg=up 

npos148-pK8 
fnum=fnun*1 
i f fnum<1 

fnum=6 
endif 

case <flg=cr .or . flg=down .or. flg=10) 
nnosU8=p14a 
f'Kti!- f i iun' I 
if fnum>6 

fnum-1 

esse (flg=pgun , u r . f ig pgup) 
nposl48=pH8 
exit 

endcase 

r----rj.;r?m 
set color to /n 
3 10, <«C say nposltB picture '****.***' 
3 K,40 say npos208 picture •####.###' 
set tolor to u/ 
do iagetnumwith p208,t2/40/8,flg,3, ,f.,'P'/C 
do case 

case flg^esc 
exit 

case flg=up 
npos20S=p2Q8 
do i«decf with fnum 

case (flg*cr .or. flg=doun .or. flg=10) 
npos208-p208 
fnuro=fnum+1 
if fnum>6 

fnum=1 
endif 

case (flgspgdn .or. flg=pgup) 
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npos208=p208 
exit 

endcase 

case fnum=4 

do iagetstr with xrep, M,40,30, f i g , ' P « , ' C 

* • - - [ I f no drive or path given, use default drivepath ] • - • 
* ps=at ( 'V , rep) 
* pc=at ( ' : ' rep) 
* i f ( <ps=0) -and. (pc=0> ) 
* spec=trim(drivepath)+trim(rep) 
* endif 

do case 
case flg=esc 

x rep= i aea-> repfname 
exit 

case flg=up 
* xrep=rep 

do iadecf with fnum 
case (flg=cr .or. flg=down.or. flg=30> 

* xrep=rep 
fnum=fnum*1 
if fnum>6 

fnum=1 
endif 

case (flg=pgdn .or. f(g=pgup) 
* xrepsrep 

exit 
endcase 

case fnum=5 
beenthere=.f. 
errorflag=.f. 
do white (at(Koutr'SPD*)-0 .or. .not. beenthere) 

if errorflag 
do inputban 
errorflag=.f. 

endif 
beenthere=.t. 
do iaentrl with xout,16,40,fig 
do white flg=f1 

do panahelp with 'p'/c 
do iaentrl with xout,16,40,fig 

enddo 
xout=upper{xout) 
do case 

case ftg=csc 
xout=iaea->output 
exit 

case at(xout,'SPD')=0 
i f f ig <> esc 

xout=' ' 
a 22,0 clear 
a 22,0 say ' Inva l id Output Devict, Enter an S, 

>P or 0' 
e r ror f lag=. t . 
wait 
loop 

endif 
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case flgrnp 
do iadecf with fnum 

case <flg=cr .or . flg=down) 
frHiti=fnum*1 
if fnum>6 

fnum=1 
endif 

case <flg=pgdn .or. flg=pgup) 
exi t 

otherwise 
if at(xout,'SP0')=0 

xout=" ' 
a 22,1 clear 
a 22,1 say 'Invalid Output Device, Enter an S, 

>P or 0' 
wait 
errorfIag=.t. 
loop 

endif 
fnunpfnum+l 
if fnum>6 

fnuro=1 
endif 

endcase 
enddo 
if flg=esc .or. flg=pgdn 

exit 
endif 

case fnom=6 
set color to /w 
9 18, 46 say xtnel 
set color to w/ 
do iaentrl with xincl,16,46,ftg 
do white flg=f1 

do panahelp with »P''C' 
do iaentrl with xincl,18,46,flg 

enddo 
xincl=upper<xlncl) 
do case 

case flg=esc 
xirKl«'H' 
exit 

case flg=up 
do iadecf ui th fnum 

case at(xinct,'HV 
xincl='H' >=o 

case (flg=cr .or. 
fnum=fnum*1 
if fnum>6 

fnunpl 
endif 

flg=down) 

case <flg=pgdn .or. flg=pgup) 
exit 

endcase 
endcase 

enddo 
if at<xout,,SP0spd,)=0 

?? ehr(7> 
9 22,1 clear 
a 22,1 say ' Inva l id Output Device, Enter an S.P or 0 ' 
e r ror f lage . t . 
wait 
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do inputban 
loop 

endif 
tnm=chspec 
do justname with tnm 
if flg=pgdn .or. flg^pgup 

go temprecno 
replace specfnaroe with tnm 
replace posUS with str(npos148,8,3) 
replace pos208 with str(npos208,8,3) 
replace repfname with xrep 
replace output with xout 
replace samplenum with xsample 
replace pu23B with temp38 
replace pu239 with temp39 
replace pu240 with temp40 
replace pu241 with temp41 
replace pu242 with temp42 
replace em241 with tempam 
replace pu238err with temp38e 
replace pu239err with temp39e 
replace pu240err with tempiOe 
replace pu241err with temp41e 
replace pu242err with temp42e 
replace am241err with tempame 
replace cooling with xcooling 
replace pudate with xpudate 
replace amdate with xamdate 

<j replace batch with xbatch 
(T- replace cmat with xcm 

replace cmat2 with xcm2 
replace cmat3 with xcm3 
replace noitem with xno 
replace tpumas with Ktpumas 
replace method with xmethod 
replace tumas with xtumas 
replace enrich with xenrich 
replace mdc with xmdc 
replace measdate with xmeasdate 
replace meastime with xmeastime 
commit 
savescrs. t. 

endif 

case scnum=2 
ctenp=' ' 
set color to w/ 
clear 
3 0, 1 say "IAEA Plutonium Analysis System" 
a 1, 1 say dateO 
3 1, 72 say timeO 
a 4, 4 TO 6, 68 
a 6, 4 TO 21, 68 
a 6, 4 say chr(195) 
a 6, 68 say chr(180) 
a 5, 22 SAY "Enter Plutonium Abundances" 
3 7, 6 SAY "Pu Analysis Date:" 
a 7, 37 SAY "Am Analysis Date:" 
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3 9, 6 say "XPu-238 Abundance;" 
a 9, 37 SAY "Pu-238 X trror:" 
a 11, 6 SAY "XPu-239 Abundance:" 
3 11, 37 SAY "Pu-239 X Error:" 
3 13, 6 SAY "XPu-240 Abundance:" 
a 13, 37 SAY "Pu-240 X Error:" 
8 15, 6 SAY "XPu-241 Abundance:" 
a 15, 37 SAr «Pu-24I X Error:" 
a 17, 6 SAY "XPu-242 Abundance:" 
a 17, 37 SAY "Pu-242 % Error:" 
3 19, 6 SAY "XAm-241 Abundance:" 
a 19, 37 SAY "Am-241 % Error:" 
do inputban 

temp=0 
set color to w/ 
a 0, 1 say "IAEA Plutonium Analysis System11 

8 1, t say dateO 
a 1, 72 say timed 
a 22, 1 clear 
coolfs'Y' 
a 23 ,1 say 'Are the abundances known {Y,N) ?' 
set color to /w 
a 23,34 say coolf pict 'X' 
Junk=0 
do while at(chr(junk>,*YNyn')s0 .and. junkoesc .and. ]unk<>cr 

junk=inkey(.l) 
if junk=fl 

do panahetp with 'P'.'E' 
endif 

enddo 
if junk=cr 

coolf='Y' 
endif 
set color to w/ 
coolf=chr(junk) 
if .not. lastkey<)=esc 

coolf-upper(coolf) 
if coolf = 'N* 

ct=xcooting 
do gctcool 
xcooling-cl 
temp38=0 
t«rp39=0 
temp40=0 
temp41=0 
twnp42=0 
t«fflpam=0 
temp3Be=Q 
tcfrp39s=0 
temp40e=0 
temp4le=Q 
temp42e=0 
tempafne=0 
lkey=0 

else 
set color to /w 
8 7, 25 SAY XPUDATE 
8 7, 55 SAY xAMOATE 
8 9, 25 SAY tcm>38 PICTURE "MUtttt*.MUX*" 
8 11 , 25 SAY tenp39 PICTURE •<##«*«.#*««" 
a 13, 25 SAr tempio PICTURE »#ftm.m#» 
8 15, 25 SAY tempi1 PICTURE "##»**.#***" 
a 17, 25 SAY temp42 PICTURE •'##*#*.#*#*'' 
a 19, 25 SAY tCffpam PICTURE '•#*###,####" 
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3 9, 53 SAT temp38E PICTURE "8«» .0#»»" 
a 1 1 , 53 SAT t«np39E PICTURE "#»« .#«»»" 
8 13, 53 SAY tenxrtOE PICTURE "*««.**»*" 
S 15, 53 SAT tenpME PICTURE "#»*.*»*«" 
a 17, 53 SAT tenx>42E PICTURE "«»*.*»*8" 
3 19, 53 SAY tenpame PICTURE "tmt.mm" 
do inputban 

FIEIOHOM-I 
FlG=0 
DONE = .F . 
DO WHILE .NOT. DONE 

DO CASE 
CASE F1ELDNUM=1 

do iagetdate with xpudate,7,25, f Ig. 'P 1 , *E ' 

CASE flELDNUH=2 
do iagetdate with xamdate ,7 ,55 , f Ig . 'P ' , ' E ' 

CASE FIELDNUH=3 
DO lAgetnun WITH tefnp3B,9 ,25 ,10 , f lg ,4 , . t . , 'P ' , , E• 

CASE FIEL0HUH=4 
DO lAgetnun WITH temp39 ,11 ,25 .10 , f lg ,4 , . t . , 'P , , , E , 

CASE FIELDNUH=5 
DO lAgetnun WITH t a n p 4 0 , 1 3 , 2 5 , l O , f l g , l , . t . , l P , , , E l 

case fieldnun=6 
DO lAgetnun UITH t e n p 4 1 , 1 5 , 2 5 , 1 0 , f l g , 4 , . t . , , P ,

l ' E ' 

CASE FIELDNUH=7 
DO lAgetnun WITH t e f n p 4 2 , 1 7 , 2 5 , 1 0 , f l j , « , . t . , , P , , , E ' 

CASE F1E10NUM=8 
DO lAgetnun WITH temparn,19,^5,10, f lg ,4 , . t . , , P^ , E• 

CASE FIELDNUH=9 
DO lAgetn-m WITH temp38e ,9 ,53 ,8 , f lg ,4 , . t . , 'P ' , , E' 

CASE FIEIDNUM=10 
DO lAgetnun WITH temp39e,11 ,5S,8 , f lg ,4 , , t . , 'P ' , 'E ' 

CASE F1EU>NUH=11 
OO lAgetnun WITH temp40e,13,53,8,f l g , 4 , . t . , ' P ' , 'E 1 

case fieldnum=12 
00 lAgetnunWITH t e n p 4 1 e , 1 5 , 5 3 , 8 , f l g , 4 , . t . , l P ' , ' E ' 

CASE F1EIDNUN=13 
DO lAgetnun UITH temp42e, 17,53,8, f l g , 4 , . t . , ' P V E ' 

CASE FIEIDMJM=K 
DO lAgetnun WITH tempanw,19,53,8 , f lg ,< , . t . , 'F" , , E' 

ENDCASE 
DO CASE 

CASE FLG=UP 
FIELDNUH=FIELDNUH-1 
IF F1EL0NUM<1 

FIELONUK=K 
END IF 

CASE FLG=D0W» .OR. FLG=CR 
FIELDNUH°FIElDNUn>1 
IF FIELDNUNH4 

FIELDNUM=1 
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END IF 

CASE FLC=ESC 
Exit 

case FLG=pgdn 
exit 

otherwise 
fieldnun=fieldnum+1 
if fieldnun>14 

fieldnun=1 
endif 

ENDCASE 
ENDDO 

endif 
endif 

* . — 
* Third screen 

case scnun=3 
cteirp*1 ' 
set color to w/ 
clear 
a 0, 1 say "IAEA Plutoniun Analysis System" 
a 1, 1 say dateO 
a 1, 72 say timeO 
a 4, 28 say 'Batch Sample Information1 

a 3, 3 TO 5, 75 
a 5, 3 TO 12, 75 
9 5, 3 say chr(195) 
9 5, 75 say chr(180) 
9 12, 3 TO 19, 75 
9 12, 3 say chr(195) 
9 12, 75 say chr(180) 
a 6, 7 SAV "Batch Name:" 
9 6, 39 SAT "Canning Materials:" 
8 8, 7 SAY "Number of Items:" 
a 10. 7 SAY "Material Description:" 
a 13, 7 SAY "Plutonium Hass:" 
a 13. 44 SAY "Uranium Hass:" 
a 15, 15 SAY "Plutonium Analysis Method:" 
a 17, 20 SAY "Uranium Enrichment:" 
do inputban 
a 6, 19 SAY XBATCH 
a 6, 58 SAY XCM 
a 7, 58 SAY XCH2 
a 8, 58 SAY XCM3 
a 8, 24 SAY XNO 
3 10, 29 SAY XH0C 
3 13, 23 SAY xTPUKAS 
a 13, 58 SAY XTUHAS 
a is, 42 SAV xHETHOO 
a 17, 40 SAY xENRICH 
set color to /H 
fnum=1 
notdone=.t. 
do while notdone 

numgood=. f. 
do case 

case fnum=1 
do iagetstr uith xbatch,6,19,15,tlg,'P 

case fnun=2 
do iagetstr Mith xcm,6,58,15,f I g . ' P ' / G ' 

case fnun=3 
do iagetstr uith xcm2,7,58,15, f lg , 'P ' , ' C 
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case fnum=4 
do iagetstr with xcirii ,8,58,15,fIg, ' P ' , 'G* 

case fnim=5 
do iagetstr uith xno,B,24 ,5 , f lg , 'P ' , 'G ' 

case fnum=6 
do iagetstr with xmdc,10,29,15,flg,'P','G' 

case fnun=7 
do iagetnum with xtpumas,l3,23,12,flg,3,.t. 

case fnum=8 
do iagetnum uith xtumas,13,58,12, f lg ,3 , . t . , 

case fnum=9 
do iagetstr uith xmethod,15,42,20,flg,'P',• 

case fnum=10 
do iagetstr with xenrich 17,«0tl0,flg,'P 

endcase 
do case 

case flg=up 
f num=f num-1 
if fnun<1 

fnum=10 
endif 

case flg=doun .or. flg=cr 
fnuiFfnum*' 
if fnum>10 

fnum=1 
endt'f 

case flg=esc 
XBATCH = iaea->batch 
XCH = iaea->cmat 
XCMZ = iaea->cmat2 
XCM3 iaea*>cmat3 
XNO = iaea*>noitem 
XHDC = i aea•>mdc 
XTPUMAS = iaea->tpunas 
XTUMAS = iaea->tumas 
XMETHO0 = faea->inethod 
xEHRfCH = 
exit 

faea*>enrich 
case flg=pgdn 

exit 
endcase 

enddo 
endcase 

enddo 
*'- -r Renlore rurrp rtt val I m e 1 

xposHS=str(npos148,6l3) 
xpos208=str(npo5208,B,3) 
replace pos148 with xpos148 
replace pos208 with xpos2QB 
replace measdate uith xmeasdate 
replace meastime with xmeastime 

xx=chspec 
do justname with xx 
replace specfname uith ; 
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replace repfname uith xrep 
replace output uith xout 

replace pu238 uith temp38 
replace pu239 uith temp39 
replace pu240 uith tempi0 
replace pu241 uith tempU 
replace pu242 with temp42 
replace am241 with tenpam 
replace pu238err uith temp38e 
replace pu239err with temp39e 
replace pu240err uith temp40e 
replace pu241err uith tenp41e 
replace pu242err with temp42e 
replace am241err uith ^enpame 
replace cooling uith xcooling 
replace samplenum with xsanple 

replace batch uith xbatch.emat with xcm,cmat2 uith xcm2,; 
cmat3 with xcm3,noitem with xno,tpumas uith xtpumas,; 
pudate with xpudatc.amdate with xamdate,method uith xmethod 

replace tunas with xtumas,enrich with xenrrch,rndc with xmdc 

coimit 
* - * • [ Now write this data to 0UTJA.PRH ] 

i f f i l e C o u ^ i a . p r m ' ) 
erase out ia.prm 

endif 

set alternate to out ia .prn 
set alternate on 
c*t console off 

ntemp=0 
*> justrv 
5temp=sp. 
7 StMp 

rloaf\;amaea*>[»<i14Fm/Loaf1(m+l 
I,num) 

ntemp=0 
do just run with iaea->posH8,ntemp 
stemp=space(2)+str(ntemp,6) 
? stmp 

*nunPint(log{val(iaea*>posH8))/log<10))+l 
*stenp=space(1Q'num)*substr(iaea->po$U8,1, 

do justnum with faea->pos208,ntewp 
stemp=$pace(2)+$tr(ntemp,6> 
? steup 

•mm=intclog(val(iaea->pos208)>/lo9{10))+1 
*stewpsspace(10-num)+substr(iaea*>pos208,1,num) 

7 iaea->pu238 
? iaea*>pu239 
? faea->pu240 
? iaea->pu241 
? iaea->pu242 
? iata->am241 
? isea->pu238err 
? iaea->pu239err 
? iaea->pu240err 
i iaea->pu241err 
7 iaea->pu242err 
? iaea->am241err 
? \«ea*>cooling 
ff a t< * . ' t scr (eoo l fng»*0 
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?? ' . 0 ' 
endif 
? specprm 
? iaea->repfname 
? iaea*>output 
? x i n : l 
? xmeasdate 
? xmeastiroe 
? xpudate 
? xamdate 
? xsample 
? 

close a l t e rna te 
set console on 
close databases 
clear 
use 
re tu rn 

* •* End of rout ine CETIAM-.PRG 

******************** t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
*--- Test tor first character of file name for an 'S* 
" If found, report name is the data file name with an 'R* on front 

**************************** 
procedure ckfname 
parameters xsp,rep 
tndx=l 
maxcnt=len(xs3) 
sp=trim(xsp) 
stempsSubstr<sp,1,1) 
* --- strip off leading blanks 
do while stemp=« ' 

indx = indx+1 
sp s subs t r (sp , indx , len (sp) -1 ) 
steiro = substr<sp,1,1) 

enddo 

if upper(substr(sp,1,1))='Sl 

rep='R'+substr(sp,2,Un(sp)-l) 
rep=rep+space(maxcnt-len(rep)> 
else 
rep='' 

endif 

return 

nun in Getiadat **************** 
procedure iadecf 
parameters fn 
fn=fn-1 
if fn<=0 

fn=6 
endif 
return 
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* *-- input routine for one character field ***************************************** 
procedure iaenrrl 
parameters strg.r.c.flag 
set cursor on 
oldstrg=strg 
set color to /w 
3 r,c say '" 
ch=inkey(.1> 
do while (choesc .and. ch<>cr .and. chopgup .and. chopgdn .and.; 

choup .and. ch«down) 
if (ch>31) 

strg=chr(ch) 
a r,c say strg 
a r,c say " 
exit 

else 
if ch=ft 

flag=fi 
set cursor off 
return 

endif 
endif 
ch=ir*ey(,1) 

enddo 
flag*ch 
set color to w/ 
if ch=esc 

strg=oldstrg 
endif 
set cursor off 
return 

•-••Chkfile 
•-••This procedure checks for the existance of the file. 
••••If the file does not exist it warns the user of that fact. 
procedure chkfile 
parameters spec,flg,badfile 
if .not. rite(spec) .and. fig <> esc 

a 22,0 clear 
a 22,0 say "File not found, please check spelling or the default drive path" 

wait 
9 22,0 clear 
9 23,0 clear 
do inputban 
badfile * .t. 

else 
badfile * .f. 

endif 
return 

••Justname 
• - -Th i s procedure s t r i p s the pathname,if one e x i s t s , from the 
•-•spectrum f i l e name 
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procedure justname 
parameters stg 
start=1 
nums=at('V ,stg) 
numc=at(,:',stg) 
i f numc>nums . o r . <nums=0.and.numc>0) && Colon i s a f te r slash or no slash 

stg=sub$tr(stg,numcO,Een<stg)-nune) 
e lse 

i f nums>0 
do while (nums>0).or.(numc>0) 

if nums>0 
stg=substr(stg,nums*1,len(stg)-nuns) 

endif 
nums=at<'\,,stg) 
numc=at<*:',$tg) 

enddo 
endif 

endif 
return 

•---Selanal 
••••This procedure selects the menu choice ****************** 
procedure selAnal 
para menuchjSeleeted.char 
If (finput=cr> .or. <finputsPgDn) 

se.lected = .t. 
return 

else 
do case 

case finput = 70 
char = "F" 
menuch = 1 

case finput = 80 
char - "P" 
menuch = 2 

case finput = 66 
char = "B" 
menuch = 3 

case finput = 65 
char = "A" 
menuch = 4 

case finput = 81 
chor = "Q" 
menuch = 5 

case finput = 5 
menuch=menuch-1 
if menuch*1 

menuch = 5 
endif 

case finput = 24 
menuch=menuch»1 
if menucb>5 

menuch * 1 
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endif 

case finput = esc 
menuch=5 
selected = .t. 

endcase 
endif 
if finput = 5 .or. finput = 24 

do case 
case menueb = 1 

char = "F" 
case menuch = 2 

char * "P" 
cose menuch = 3 

char = "B" 
case menuch = 4 

char - MA» 
case menuch c 5 

char * "QM 

endcasc 
endif 
return 

procedure panahelp 
para lib,win 
do help 
return 

procedure iagetnum 
para val,r,e,Mxcnt,f lag(dec,prerr,lfb,utn 
numgood=.f. 
do uhile numgood*.f. 

do gttrxj* 
ff val<0 

numgood«.f. 
else 

numgood=.t. 
endif 

tet color to M/ 
H prerr 

if .not. numgood 
a r*1,c say 'Re-enter' 

else 
9 r*1,c say ' ' 

endif 
endif 

enddo 
return 

procedure Ugetdatc 
para datet,,r,c,ft*g,Hb.win 
do getdale 
return 

procedure iogettlme 
para strg,r,c,flag,L1b,uin 
do get time 
return 
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procedure iagetstr 
para strg,r(c,maxcnt,flag,lib.win 
do getstrg 
do while flag=f1 

do help 
do getstrg 

enddc 
return 

procedure justnum 
pnra xinput.noutput 
ntemp='' 
lp=1 
do while lp<=lentxinput) 

ch=substrCxinput,lp,1) 
if ot(ch,'1234567890.')<>0 

ntemp=ntemp*ch 
endif 
lp=lp+1 

enddo 
noutput=val(ntemp) 
return 

"SMOTTH 
* This procedure gets the sBmplenum(sm),date(dt),and tfne<tm) for the 
* faea database fite if the program can not find that data fn the neapar 
* database file. 

procedure smdttm 
para str.dt,time,fig 

set color to u/ 
a 22,0 clear to 24,79 
a 22,5 say "Enter sample number:" 
a 23,5 say "Date of Measurement:" 
3 24,5 say "Time of Measurement:" 
set color to /w 
a 22,26 say str picture 'XXXXXXXXXX' 
a 23,26 say dt 
a 24,26 say time 
set color to w/ 
fld=1 
ftg=0 
do while .t. 

do case 
case fld=1 

do tagetstr uith »tr,22,26,t0,flfl,lP,,>C 
case fld=2 

do iagetdate with dt,23,26,fig,'P\'C 
case fld=3 

do iagettime with time,2t,26,flfl,#P','C 
endcase 
do case 

case flg=esc 
exit 

case flg=up 
f ld=f ld-1 
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flg=0 
i f f ld=0 

fld=1 
endif 

otherwise 
i f fld=3 

ex i t 
endif 
f ld=fld»1 

endcase 
enddo 

return 

End Of F i te GETIA0AT.PRG. 
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International Atonic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livermore National Laboratory 
Ltvermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30998 Nuntuood Avenue, Suite 107 
Heyward, CA. 9 « « 4 
M15)tB9-65K 

This uork supported by LLNL PCI 9107605 

T i t l e : Decfnum 
Revision : 1.0 
Author : Russell Fleeting 
Date : 11/9/87 
Language : Clipper summer '87 

Abstract : Decrements field pointer for Cicdata front end 

Arguments : 

Routines 
Called 
Libraries 
Used 

Revison History ! Include date,revision I.D., and details ) 

fnum=fnum*1 
if fnum<=0 

fnum=17 
endif 
return 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear chemistry Division 
Laurence Livermore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30996 Huntwood Avenue, Suite 107 
Hayuard. CA. 94544 
(415)499-6514 

This work supported by LLNL PO* 9107605 

Title : Inputban 
Revision : 1.0 
Author : Russell Fleming 
Date : 9/26/M 
Language : Clipper Sumner '87 

t* 

Abstract : Prints a banner at the bottoo for Read (nputt 

Routines 
Called 
Libraries 
Used 

Rcvison History ( Include date,revision I.P., jnd detail* ) 

set color to u/ 
3 23,1 say ' Typo In Value '•• 

chr(24)*', »+chr(25)*' and ,+ehr(17)*chr(196)*chr(2.7) 
a 24,1 say ' Move Field Cursor' 
a 23,50 say ' PgDn Esc' 
a 24,50 say 'Exit Screen Abort Screen1 

set color to fu 

End cf file INPUTBAN.PRG 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livermore national Laboratory 
Livermore, CA. 94550 

Developed by : COWUCKfH, Inc. 
30998 Huntuood Avenue, Suite 107 
Haywerd, CA. 94544 
(415)489-6514 

This work supported by LLHL PC* 9107605 

Title : cetcool 
Revision : 1.0 
Author : Russell Fleming 
Date : 9/26/88 
Language : Clipper Simmer '87 

Abstract : Gets the cooling time for Geciadat front end 

Arguments 

Routines 
Called 
Libraries 
Used 

* Revison History ( Include date.revision I.D., and details ) 

lib='P' 
uin='E' 
cl=4 
cool=.t. 

8 21, 7 SAY "Cooling Time (Years): 
a 22, 13 SAY "(If knokti)1' 
a 21, 29 GET cl PICTURE "»«•##" 
read 
return 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livermore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 30998 Huntwood Avenue, Suite 107 tieyward. CA. 91544 (415X89-6514 
This uork supported by LLNL PC* 9107405 

Title : Enditall 
Revision : 1.0 
Author : Russell Fleming 
Date : 9/26/88 Language ; Clipper Sumner *B7 

Abstract : Ends system run. Prints ending meiisge 

Arguments 

Routines 
Called 
Libraries 
Used 

Revison History C Include date,revision I .D. , and detai ls ) 

set format to 
close data 
a 20,1 
text 

Ending IAEA Plutonium Acquisition .'id Analysts Progm 
endtext 
? 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear chemistry Division 
Laurence Livermore National Laboratory 
Livenmre, CA. 94550 

Developed by : COMPUCKEM, Inc. 
30998 Huntuood Avenue, Suite 107 
Bayyard, CA. 94544 
(415)489-6514 

This work supported by LLNL P0# 9107605 

Title : Getkey 
Revision : 1.0 
Author : Russell Fleming 
Date : 9/26/88 
Language : Clipper Sunnier '87 

Abstract ; Gets a key from the keyboard ignoring * H other 
key strokes. 

This routine only returns: 
CR, ESC, AltMO, F9, <10, Up/Down arrous.f1(f2(f3,pgdn 
13 27 -39 -8 *9 5 24 

Routines 
Called 

Libraries 
Used 

Revison History ( Include date,revision I.D., and deteils ) 

finput=0 
do wtiite .not. (ffnput= cr • or. 

ffnput* esc • or. 
finput= f1 -or. 
finput= 12 .or. 
finput= f3 • or. 
finput= f9 .or. 
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finput= f10 .or.; 
finput= up .or.; 
finput= down .or.; 
finput= pgdn) 

finput=inkey(.1) 
enddo 
return 
* End of f i l e GETKEY.PRG 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livermore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30998 Huntuood Avenue, Suite 107 
Hayuard, CA. 94544 
(415)489-6514 

This uorlc supported by LLNL POD 9107605 

Title : Dch 
Revision : 1.0 
Author : Russell Fleming 
Date : 9/26/88 
Language : Clipper Sumter '87 

Abstract : Front End for Dcheck quality assurance 

Routines 
Called 
Libraries 
Used 

Revison History ( Include date,revision I.D., and details ) 

dcheckdbf=drivepath+*dcheck' 
if fileC&dcheckdbf'+'.dbf') 

use Sdcheckdbf 
else 

S 22,0 clear 
S 22,0 say 'Error opening DCHECK.DBF. 
>i 
wait 
abort=.t. 
return 

end if 
go bottom 
tfname=fname 

Check default drive and path settings 

File: OCH.PRG 
tnref1=nref1 
tnref2=nref2 
tstdl =std1 
tstd2 =std2 
set format to 
clear 
S 0, 0 SAT "IAEA Plutonium Analysis System' 
» 1, 1 SAT dateO 
3 1, 72 SAY timed 
a •>, ?5 SAY "Quality Assurance Check" a 7, 11 SAY "Lou Energy Peak Position:" a s. 24 SAY "Peak Energy:" 
a 13. 10 SAY "High Energy Peak Position:" 
a K, ?4 SAY "Peak Energy:" a is. / SAY "Binary Data File Name:" set color to /u 
a 7, 17 SAY tHREFI 
a 8, V SAY tSTDI 
a n, 17 SAY tHREF2 
a 14, V SAY tSTD2 
a is, 30 SAY CFNAME 
set coloi to u/ 
a 4, 6 TO 6, 76 
a 6, 6 TO 19, 76 
a 6, 6 say chr(195> a 6, 76 say hrC1<0> 
do inputbsn 
set color to w/ 
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*...[ process Binary File Name for \ or : J*** 
fnumst 
done=.f. 
flg=0 
do while .not. done 

do case 
case fnum=1 

do dgetwhnum with tnrefl, 7,37,11,fig,'D'/X' 
case fnum=2 

do dgetnum with tstdl , 8.37,11.5aftg.'D'«'X' 
case fnum=3 

do dgetwhnun with tnrefZ.W.ST^I.flg.'D'.'X' 
case fnum=4 

do dgetnun with tstd2 ,H,37,11,5,flg,'D't'X' 
case fnum=5 

do dgetstr with tfrww,18,30,30,flg/[>VX* 
endcase 
do case 

case flg=esc 
abort*.t. 
set color to u/ 
return 

case flg=down .or. flg=cr 
fnum=fnun>+1 
ff fnum>5 

fnumsl 
endif 

case ftg*up 
f ntM=f nun* 1 
if fnum<1 

fnum>5 
endif 

case flgspgdn 
pssBtCWtfname) 
pc=at(*:•ftframe) 
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••--I Didn't find a : or \, use default drivopath ]---

tfname=trimcdrivepath)*trim{tfname) 
endif 
replace fnane with tfname 
replace nrefl with tnrefl 
replace nref2 with tnref2 
replace stdl uith val(sir(tstdl,11,5)) 
repine std2 with val<str<tstd2,11,5)) 
* write values to temporary file for dcheck.for 
if fileCd^heck.prm*) 

erase dc».*ck.prm 
endif 

set alternate to dcheck.prm 
set alte on 
set console off 
i f tnrefl>0 

nun=int<log(tnref1)/log(10))+l 
stemp=space(10-num)*str( tnref l ,nun) 

else 
stemp=' 0.0' 

endif 
?? stemp 

tf tnref2>0 
num=int(tog(tnref2)/lo9(10))+1 
stemp=space(10-num)+str<tnref2,num) 

else 
stemp=' 0.0' 

endif 
? stemp 
? tstdl 

? tstd2 
? tfname 
close alternate 
set console on 
use 
set color to u/ 
exit 

endcase 
enddo 
return 
i t * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

procedure dgetwhmm 
para val,r,c,maxcnt,flag,!ib,win 
do getwhnum 
return 
procedure dgetnum 
para vat,r,c,maxcnt,dec,flag,Iib,win 
do getnum 
return 
procedure dgetstr 
para strg,r,c,maxcnt,flag,Iib.win 
do getstrg 
do while flag=f1 

ge; 003 File: DCH.PRG 
do help 
do getstrg 

enddo 
return 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livemore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30998 Huntwood Avenue. Suite 10/ 
Hayward, CA. 94544 
(415)489-6514 

t h i s work supported by LLHL PO* 9107605 

title : CHECKIA 
Revision : 1.0 
Author : Russell Fleming 
Date : 1/12/88 
Language : Clipper Autumn 1986 

Checks last record of AMRESULT.DBF and i f that info 
exists before, the f i r s t record is replaced with the 
last record. 

Arguments : None 

Routines 
Called 

Libraries 
Used 

Revison History ( Include date,revision 1.0. , and deta i ls ) 

debug=. f . 

anres=drivepath+'anresult' 
i f f i l eCSanres '+ ' .db f ' ) 

use &anres 
else 

3 22,0 clear 
a 22,0 say -Error opening ANRESULT.DBF. Check default drive jnd path setting 

>s-
wait 
abort*.t. 
return 

File: CHECKIA.PRO 
endif 
go bottom 
recno=recno() 
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samp=trim(upper(sample)) 
f ilen=trim(upper(specfname>) 
x1=specfname 
x2=sample 
x3=pu238 
x4=pu239 
x5=pu240 
x6=pu24l 
x7=pu242 
x8=pe238 
x9=pe239 
x10=pe240 
x11=pe241 
x12=pe242 
x13=pow 
x14=poue 
x15-e240 
x16»e240e 
x17«alpha11 
x1B=alpha12 
x19=alpha13 
x20>alpha14 
x21*alpha22 
x22»alpha23 
x23=alpha24 
x24»alpha33 
X25»alphl34 
x26»alphe«* 
x 2 7 ' » H 9 
xJS«ez4849 
X29«z4049 
X30=ez4049 
x31=z4149 
x32=ez4U9 
x33'z5141 
x3«=ez5141 
x35=z25<9 
x36=ez2S49 
x37=nuKounts 
x3S-a241 
x39<ae241 
x40=u235 
x41=ue235 
x42=fuh« 

go top Jo top 
ocate for <trl»tupperCsemple))=sa"p) -and. <triie(upper<tpecfnaau))*fHen); 

.and. (recnoC)orecno) 

eofseofC) 
if (debug) 

if (eof) 
?"0idn:t find it, nust be a new record" 

else 
?MFound record at record number M 

?? recnoO 
??*, bottom recno*' 
?7 recno 

endlf 
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if ( (!eof) .and. (recnoorecnoO) ) 
replace specfname with xl,sample with x2,pu238 with x3,pu239 with x4 
replace pu240 with x5,pu241 with x6,pu242 with x7,po238 with x8 
replace pe239 uith x9,pe240 uith x10,pe241 uith x11,pe242 with x12 
replace pou uith x13,powe uith x14,e240 with x15 c240e with x16 
replace alphall uith x17(alpha12 uith x1&talpha13 uith x19,alpha14 with x20 
replace alpha22 uith *21,alpha23 uith xZZ,alpha24 uith x23,alpho33 with x24 
replace alpha34 with x25,alpha44 with x26,z4B49 uith x27.ez4B49 with x28 
replace 24049 with x29,ez4049 with x30,24149 with x31,ez4149 uith x32 
replace Z5141 uith x33,t.*5141 with x34 z2549 with x35,ez2549 uith x36 
replace numcounts with x37,a241 with x38,oe241 with x39,u235 uith x40 
replace ue235 with x^.fwhm with x42 
go bottom 
delete 
pack 
if (debug) 
?"Deleting last record" 
?»eof = " 
??eof 
??" recno = " 
?? recno 
??" Recno()=" 
??recno() 

endif 

if (debug) 
uait 

endif 

End of file CHECK1A.PRG 
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International Atomic Energy Agency 

Developed for Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Lfvermore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEM, inc. 
30998 Hunt wood Avenue, Suite 107 
Hayward, CA. 94544 
(415)489-6514 

This work supported by UHL P0# 9107605 

Title : CIC0ATA 
Revision : 1.0 
Author : Russet Fleming 
Date : 9/26/88 
Language : Clipper Sumter '87 

Main control program for data aquisit ion, analysis, 
and quali ty control. This program u i l l run as an 
executable f i l e and cal l compiled fort ran programs. 

Routines 
Called 

Libraries 
Used 

Revison History ( Include date,revision I .D . , and detai ls ) 

* both flags publically defined and explained in iaea.prg 
abort=.f. 
flag=0 
declare sMO] 
set intensity en 
set scoreboard off 
mc3pardbf=dri vepath+'mcapar' 
if fileCSmcepardbf•+'.dbf•) 
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use Imcapardbf 

else 
a 22,0 clear 
a 22,0 say 'Error opening MCAPAR.DBF. Check default drive and path settings 
uait 
obort=.t. 
return 

endff 

set format to 
choice^ 

* Load defaults 
goTxittom 
xpur=pur 
xrate=rate 
xpza=pza 
xinpol=inpol 
xb!rl>blrT 
xblrs-blrs 
xdtaxdta 
xinpmd=inpmd 
xbase*ba$e 
xrtps=rtps 
xhvpol*hvpol 
xshapet*shapet 
xcgain*cgain 
xfgain>fgafn 
xrtpt«rtpt 
xhvolt»hvolt 
xdiser«dHcr 
xcntry*cntry 
x f c l t y f c l t v 
xniba=mba 
xkmpskmp 
xreport*report 
xdate=date 
)fn3ptr»insptr 
xrmrks=nnrks 
xsanpl enum=sampl enum 
npcc208=pos208 
nposU8=pos148 
Kfnamesfname 
r.measdite=d»te() 
xmeastim^=time() 

* Hake a place for vhe new data 
append blank 

* Put defaults into new record 
replace pur uith xpur.blr l uith x b l r l f b l r s uith xblrs.rate uith xrate , ; 

hvolt uith xhvott.hvpol uith xhvpol.discr uith xdiscr,; 
pia uith xpza,fr f» l ui th xinpol,*hspet uith xshapet 

replace dts uith xdls.inpmd uith xinpnd.base with xbase.rtpt with x r tp t , ; 
rtps with xrtps.cgain with xcga iM9a in with xfgsin,; 
entry ui th xcntry . fc l ty with xfclty.mba with xna^kmp with xkmp 

replace report with xreport.date uith xdate.insptr with xinsptr, ; 
rmrks with xrmrlts _ „ , , 

replace samplenun with xsamplenum,pos2G8 ui th npos208,posU8 uith nposHS,; 
fname uith xfname.measdate uith juwasdate.meastime ui th xmeastime 

* Decide current indexes for each f i e l d for f i r s t screen 

commit 

(f upper(trim(xpur))='OFF' 
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else 

ind1=1 
end if 

if upperCtri(n(xbtrl))='lHR' 
ind2=2 

else 
ind?=1 

endif 

i f upperCtrirrrtxblrs^'ASYH' 
ind3=2 

else 
ind3=1 

endif 

i f M3per(trin(xrate;j='HIGH' 
ind4=2 

else 
ind4=1 

end i f 

i f upper<trim(xhvpol))='MEG' 
ind£=2 

else 
ind6=1 

endif 

i f upper(trim(xinpol))='AHP*' 
ind9=3 

else 
i f upper<trim(xinpol)>='ADC' 

ind9=2 
else 

ind9=1 
endif 

endif 
do case 

case xshapet=10.Q 
ind10=6 

case xshapet=6.0 
indl0=5 

case xshapet-3.0 
ind10=4 

case xshapet=2.0 
ind10=3 

case xshapet=1.0 
ind10=2 

otherwise 
i.Td!0=1 

endcase 

if L'pfwr(trimCxdtsJ)='FIX: 

ind11=2 
else 

ind11=1 
endif 

if upper(trim(xinpmd))='SAMP' 
ind12=2 

else 
indJ2=l 

endif 
do case 
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case xrtpt=25.0 

indH=7 
case xrtpt=16.0 

ind14=6 
case xrtpt=S.0 

fnd14=5 
case xrtpt=6.0 

indK=4 
case xrtpt=3.0 

ind14=3 
case xrtpt=1.5 

ind14=2 
otherwise 

ind14=1 
endcase 

ff upper<tri<n(xrtps))='PEAK' 
ind15=2 

else 
indl5=1 

endif 
do case 

esse cgain=200Q 
ind16=9 

case cgain=1000 
ind16=8 

case cgain=500 
ind16=7 

case cgain=200 
ind16=6 

case cgain=100 
ind16=5 

case cgain=50 
ind16=4 

case cgain=20 
ind16=3 

case cgain=10 
ind16=2 

otherwise 
ind16=1 

endcase 

* Hain loop for all screens 
needdata ~ .t. 
scnun = 3 
do while needdata 

fnum=1 
if scnum=1 

set color to w/ 
clear 
9 0,1 say "IAEA Plutonium Analysis System11 

S 1,1 say date() 
a 1 72 say time<) 
a 3, 19 SAY "IAEA Plutonium Acquisition System Setup" 
8 2, 0 TO 4, 79 
3 6, 24 SAY "Adj:" 
a 6, 47 SAY "High Voltage :" 
a 7, 1 SAY "PUR:" 
a 7, IB SAY "BLR Shape:" 
a 7, 47 SAY "Polarity :» 
S 8, 18 SAY «-•• Rate:" 
a 10, 39 SAY "Low-Level Discriminator:" 
a 11, 8 SAY "PZA Adjustment:" 
8 13, 8 SAY "Input Switch:" 
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a 13. 52 SAY " ADC 
a is. 8 SAT "Shaping Time:" 
a u, 47 SAT "Dead Time :" 
a 15, 47 SAY "Input Hode:" 
a 18, 13 SAY GAIN " 
a 17, 47 SAY "Base Line Cotiment:" 
a 19, 9 U Y "Coarse :" 
a 21, 9 SAY "Fine Adjustment:" 
a 20, 47 SAY "RTP (micro sec):" 
a 21, 57 SAY "RTFS :" 
a 6,o TO 8,12 
8 5,16 TO 9,36 
a 5,45 TO 8,76 
a 9,38 TO 11,78 
a io. 5 TO 16.34 
a 17,5 TO 22,41 
a 12.44 TO 22, 78 
set color tc /u 
* Display default values 
a~7. 7 say xpur 

xElrl a 6, 31 say 
xpur 
xElrl 

a ?, 31 say xblrs 
a 8, 31 say xrate 
a 6, 62 say xhvolt 
a 7, 62 say xhvpol 
a io. 64 say xdiscr 
a 12, 10 say xpza 
a 13, 22 say xinpol 
a is. 22 say xshapet 
a 14, 59 say xdts 
a is. 59 say xinpmd 
a 18, 52 say xbase 
a 20, 64 say xrtpt 
a 21, 64 say xrtps 
a 19, 26 say xcgain 
a 21, 26 say xfgain 

endif 
do while scnum=1 

set format to 
do case 

case fnum=1 
set up array uith choice 

St1] = ' OH ' 
s[2] = ' OFF1 

do pur with choice 
do case 

F2, Kext choice 
case choicer 1 

ind1=ind1»1 
if ind1>2 

ind1=1 
endif 
xpur=s[ind1) 

Down arrow or Enter, next field 
case (choice=24 .or. choice =13) 

xpur=s[ind1] 
fnum=fnum*i 
if fnum>17 

fnun=1 
endif 

Up Arrow, previous field ' 
case choice=5 

xpur*s[ind1) 
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do decfnun 

* PgDn, Accept a l l values and exit screen 
case choice=PgDn 

xpur=s[ind1] 
exit 

* Escape, abort out of screen,(save no results) 
case choice=27 

xpur=mcapar->pur 
exit 

case clioice=f1 
do cichelp with ' C , 'B' 
loop 

endcase 
3 7, 7 say xpur 

case fnum=2 
s[1J='AUTO' 
S[2J = 'THR • 

do blradj u i th choice 
do case 

* F2 Next choice 
case choice=-1 

itx!2=ind2+1 
i f ind2>2 

ind2=1 
endif 
xblrl=stind2] 

* town arrow or enter 
esse <choice=13 .or. ctioice=24) 

xblr l *s l ind2] 
fnum=fnum+1 
i f fnu*>17 

fnum=1 
endif 

* Up arrow 
case choice=5 

xblrl=s[ind21 
do deefnum 

* PgOn, Accept a l t values 
case choice=Pg0n 

xblrl=s[ind2) 
ex i t 

* Escape, don't save results 
case choice=27 

xblrl=Mcapar->blrl 
exit 

case choice=f1 
do cichelp with 'C'.'B 1 

loop 
endcase 
9 6,31 say xbtrl 

case frtum=3 
*[1]*'SrH ' 
s[2)='AsrM' 
do M r s with choice 
do case 

F2 Next choice 
case choice=-1 

ind3*ind3+1 
if ind3>2 

ind3>1 
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endif 
xblrs=s(ind3] 

* Down arrow or enter 
case (choice=13 .or . choice=24) 

xbtrs=stind3) 
fnun=fruiH'1 
i f fnun>17 

fnunsl 
endif 

* Up arrow 
case choice=5 

xblrs=s(ind3) 
do deefnum 

* PgDn, Accept a l l values 
case choice=PgDn 

xblrs*s[ind3] 
exit 

* Escape, don't save results 
case choice=27 

xbtrs*mcapar*>blrs 
exit 

case choice=f1 
do elehelp ufth • c \ l l l 

loop 
endcase 
a 7, 31 say xbtrs 

case frxm*4 -
s[1]"AUT0' 
s[2]«'MGH» 

do rate with choice 
do case 

* F2, Next choice 
case choice* 1 

IndfrlndfcO 
i f ind4>2 

endif 
xratCBsIlnd;i 

* Down arrow or enter 
case (chnkee13 .or. cholce<24) 

xrate=s[ind*l 
fmmafnuinl 
i f fnum>17 

fnunsl 
endif 

* Up arrow 
case choice^ 

xratcuslindA) 
do decfnun 

* PgDn, Accept att values 
case cholcccPgOn 

xratc'$[fnd4] 
exit 

* Escape, don't save results 
case chofce»?7 

xrateoicapar^rate 
exi t 

case cho icc f l 
do clcheip with ' C \ ' B ' 
loop 

endcaso 

* HERE " 8 - " " ' ""* 
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case fnum=5 
set color to w*/ 
S 6, 47 SAT "High Voltage :« 
do inputban 

i f typeCxhvolt ' js 'H' 
st 'Str (xhvol t ,12,2) 

else 
s fxhvo l t 

endif 
do duapldsp with st 
a 6,62 say st«space(12-lenlst)«l) 

do entr uith t t , 6 , 6 2 , 1 2 , n . g , ' C ' . ' B ' 
do case 

case f lag* '99 
clear 
7»error In entr , flag=-99" 
wait 
return 

cast flag<Etc 
xhvol t >ncapar • >hvol t 
exit 

cast flag-up 
xhvott ' t t 
do decfrua 

case ( f l M ' c r .or . flag-doun .or . flag>12) 
xhvol t ' l t 
f n i c f n u w l 
i f fnua>17 

fnuaal 
andif 

c a t * ftagipgdn 
xhvslfat 
exi t 

otherwise 
xhvol t ' i t 
fnapfnu>*1 
I f fraj»17 

fnue.1 
endif 

endct i * 

I f t y p e C ' t t ' j - ' M ' 
xhvoti h v o U ' t t 

« l t * 
xhvo l t iva l ( t t ) 

e n j i f 
•et color lo nf 
a 6, tT SAY "Nigh Voltage :" 
s i t color to / « 

c u e f i w 6 
B|11> lPOS' 

do po lar i ty with cholc* 
do c a t * 

' f2 Next choice 
cast choicc-1 

Ind6>lnde>f 
i f l n * > 2 

Inooal 
tndlf 
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xhvpol=s[ind6] 
* Down arrow or enter 

case (choicc=13 .or . choice=24) 
xhvpol=s[jnd6] 
fnum=fruiBt1 
i f fnum>17 

fnum=1 
endif 

* Up arrow 
case choice=S 

xhvpol=stind6J 
do decfnun 

* PgDn, Accept a l l values 
case choice=PgOn 

>thypol=S[ind6) 
exit 

* Escape, don't save results 
case choice=27 

xhypot=n<capar->hvpol 
exi t 

case choicc=f1 
do cichetp ufth ' C . ' B ' 
loop 

endcase 
a 7, 62 say xhvpot 

case fnuro=7 
* , Enter discriminator number here 
s e t c o l o r to w*/ 
a 10, 39 SAY "LoH-Uvel Discriminator:" 

do inputban 

st«str td iscr ,12,2) 
do dumpldsp with st 
a 10,64 say •tttpaccC12*len(tO+1) 

do entr with s t . l O ^ M . i a . f t a g / C 1 *B' 
do case 

case f lag*-99 
clear 
?"error in entr , flag"*??" 
wait 
return 

case flag*Ese 
xd i scr««eap»r•>discr 
exi t 

case fLagtup 
xdiscr>st 
do deefnum 

case <flag»cr .or. flag=down ,or- fleg>12) 
xd lscrn t 
fnu-pfruitO 
If fnum>17 

fnum*1 
endif 

case flag°pgdn 
xdiscrt-st 
exi t 

otheruise 
x d i s c f s t 
fnunpfnumO 
if fnum>l7 
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fnum=1 

endif 
endcase 

if typeCst1):'!!* 
>discr=st 
else 
xdiscr=vat(st) 

endif 
set color to w/ 
3 10, 39 SAY "Lou-Level Discriminator:" 
set color to /u 

cose fnuro=8 
* Enter PZA adjustment field here 
set color to w'/ 
a 11. 5 SAY "PZA Adjustment:" 
do inputban 
a 12,10 say trln(xpia>+&paee(20*len(trim<xpza)>+1} 
stcpza 
do entr with sM2,10,20,flag,*CVB* 
do case 

case flag«*99 
clear 
?Herror in entr, fl»g«-99* 
wait 
return 

cast flail"Esc 
xpza*Kapar->pxa 
exit 

case fleg'up 
Kpza>it 
do decfnuM 

case (flagvcr .or. flag«down .or. f1ag*12> 
xpia*st 
fnu*>fnumt1 
If fnu»17 

fnJPl 
endif 

case flagip«dn 
»pia*st 
exit 

otherwise 
fnupfnun*! 
I f fnu»17 

fnumO 
endif 

tndcase 

xpza*st 

set color to w/ 
8 1 1 , 6 SAY "PZA Adjustment."1 

set color to /w 

case fnum»$ 
«[11« tAMP* 
a 121•*ADC 
a l l ) • ' « * » • 

do Irtpo! with choice 
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do esse 

* F2 Next choice 
case choice=-1 

Ind9=ind9«1 
If ind9>3 

ind9=1 
endif 
xinpol=slind9] 

* Down arrow or enter 
case fchoice=13 .or. choice=24> 

xinpol=s[ind9] 
fnunsfnuwl 
if fnu»17 

fnun»1 
endif 

* Up arrow 
case choice^ 

xlnpol*sUnd91 
do deefnua 

* PgDn, Accept all values 
cast cholce'PgOn 

xlnpol»s(lnd9] 
exit 

* Escape, don't save rtaultt 
case cholce>27 

xlnpolBacepar^inpol 
exit 

case cholce'fl 
do clchelp with 'C ' , ' l ' 
loop 

endcasa 
9 13, 22 say xlHPOl 

case fnuKBlO 
tl1!«0.5 
SI21-1.0 
f(31'2.0 
s[t)'3.0 
S151-6.0 
•I6I-10.0 

do shaptt with choice 
do case 

' F2, Next choice 
case choicea-1 

Ind10»ind10»1 
tf Ind10>6 

IndlO-l 
endif 
xshapet>a[ind10) 

' Down arrow or enter 
case (cholee=13 .or. choicest) 

xshapet>s[lnd10] 
fnumfnunH 
If fru»17 

fnuipl 
endif 

' Up arrow 
case choices; 

xshepet«sttnd10] 
do decfiwn 

' PgDn, Accept all values 
case choice«PgOn 

xshepet*t[lnd10J 
exit 
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* F.scape, don't saw resutts 

cav; choice*27 
xshapet=ncapar->shapet 
exit 

case choice*f1 
do cichetp with 'C' /B' 
loop 

endcase 
8 15, 22 sty XSHAPEI 

case fnumxll 
stD-'VAB-
• UM'FIX 1 

do dt» with choice 
do cast 

* F2 Next cholct 
case choice** 1 

Indll-lndmi 
if lnd11>2 

lndll-1 
endif 
xdtiMllndlt) 

* Down arrow or enter 
cast (cholct'U .or. choicest) 

xdtiullndll] 
fruofrUKI 
If fnue>17 

fnuaal 
endif 

* Up arrow 
caaa chofce>S 

xdts'ttlndll) 
do dtcfrut 

* »»9n. Accept all values 
cast cholctepfDn 

xdttM(lndll) 
exit 

* tscapt, don't save results 
cast cholct<27 

>dta«acapar->dtt 
exit 

casa cholce*f1 
do clchalp with •(••, '•• 
loop 

andcase 
8 14, 59 lay idta 

casa fnu*B|2 
SIU-'DC • 
SI21-IAHF" 

do tnpad with cholct 
do casa 

* F2 Next choice 
cast cholce-"1 

Ind12>lnd12*1 
if Ind12>2 

Indl20 
endif 
xlnpKHs((nd12) 

* Down arrow or enter 
ctst (cholct»13 .or. choict*24) 

x!r«ad<sr.lnd12] 
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fnum-=fnum+1 
i f fnuip-l? 

fnum=1 
endif 

* Up arrow 
case choice=5 

xinpmd=s[ind12J 
do dec f nun 

* PgDn, Accept all values 
case choiee=PgDn 

xinpmd=s[ind12] 
exit 

* Escape, don't save results 
case choice=27 

xinpmd=mcflpar->inpmd 
exit 

case ehoice=f1 
do cfchelp uith 'C'/e 1 

loop 
endcase 
9 15, 59 say xinpmd 

case fnum=13 
* Baseline conmnt 
seFTolor to wV 
0 17, 47 SAY "Base Lint Cwmwnt:" 
do fnputbsn 

a 18,52 say trim{bese)*space(20*len(triiiKbase»-*1) 
st'base 
do entr with s t ,18 ,52 ,20 , f lag , • € • . ' • ' 
do case 

case flags-99 
clear 
?"error in entr , f l ig»*99 H 

wait 
return 

case flag=Esc 
xbase«mcap«r->base 
exi t 

case fUg=up 
xbase=st 
do decfnun 

case ( f l a y e r .or . flag=down .or. Mag n 12) 
xbascst 
fnun=fnun*1 
i f fnum>17 

fnum«1 
end If 

case flagipgdn 
xbaseast 
exi t 

otherwise 
xbase*st 
fnum-jfrxml 
i f fnur>17 

fnu*-*1 
endif 

endcase 

xbase>st 

set color to w/ 
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d 17, 47 SW "Base Line Cownent:" 
set color to /w 

case fnum=14 
s[11=0.5 
st2)=1.5 
S13]=3.0 
S141=6.0 
St5]=8.0 
$161=16.0 
s[71=25.0 

do r tp ui th choice 
do ease 

* F2 Hext choice 
case chof:e*-1 

IndHsindUM 
i f .ndH>7 

IndU-1 
endif 
xrtpt«sltnd141 

* a w n arrow or «nter 
case <cholce-*13 .or . 

xrtpt»sMndl<; 
fr4JKif,?UJHl 
i f f n w 1 7 

f o v l 
r.vJlf 

* Up arrow 
ci i - t chotcfS 

x r t p t - i U n d H l 
do dtcfnua 

* PgDn, Accept all values 
cast cholct>PiDn 

xr tp t 's f tndK] 
exit 

* Escape, don't save results 
j » choitt«27 

xrtptBtcapar->rtpt 
exi t 

cast choic t ' f l 
do cichttp with > C ' f

l B < 

loop 
tndcast 
8 20, 64 sty KTtpt 

cast fnum15 
t(1)-*RTP ' 
S t f J - W J C ' 

do rtpt with choice 
do case 

> n Next choice 
cast choict«-1 

Indl5-Wndl3*l 
I f ind!5>2 

ind!5-l 
endif 
xrtp»«i(ind15] 

1 Dow arrow or enter 
cast (choict"13 .or . cholcs»24) 

xrtps-s(lnd15] 
fnut>fnus4l 
i f fnua>17 



F i l e : CICDATA.PRG 07/25/1989 08:38 •• Page: 015 

fnun=1 
endif 

* Up arrow 
case choice=5 

xrtps=s[indl51 
do decfmin 

* PgDn, Accept a l l values 
case choicc=PgDn 

xrtps=s[ind15) 
exit 

* Escape, don't save results 
case choice=27 

xrtps=mcepar->rtps 
exit 

esse choice=f1 
do cichetp with • C ' / B ' 
loop 

endcase 
5 2 1 , 64 say xRTPS 

case fnum=16 
s[1]=5 
s[2]*=10 
s [31*20 
»[4]»50 
s 15]=100 
s[61=200 
s(7]*500 
s[8]*1000 
s[9]-2000 

do cgafn with choice 
do case 

* F2 Next choice 
case choice*-1 

ind16=ind16*1 
I f 1nd16>9 

Ind16=l 
endif 
xcgain«t[lnd16] 

* Down a.-rou or enter 
case (choice»13 .or . choice=24) 

xcgain=s[ind16) 
fnum=fnum*1 
i f fnum>17 

fnuBpl 
endif 

* Up arrow 
case choice=5 

xcgain=elindt61 
do decfnun 

* PgDn, Accept a l l values 
case choice=PgOn 

xcgain=s(ind16] 
exit 

* Escape, don't save results 
case choiceB27 

xegai n=mcapar*>cga i n 
exi t 

case choice*f1 
do cichelp with ' C ' . ' B ' 
loop 

endcase 
6 19, 27 say xcgain 
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case fnum=17 
set color to w*/ 
S 21, 9 SAT "Fine Adjustment:'1 

do inputban 
st=str<fgain,12,2) 
do dumpldsp with st 
3 21,26 say st*space<12-lentst)*1) 
do entr with st,21,26,12,flag,'C'.'B' 
do case 

case flag=-99 
clear 
?"error in entr, Hag*-99'* 
wait 
return 

case flag*Esc 
xfgain*mcap«r*>fgiin 
exit 

case flag^up 
xfgain*st 
do decfnun 

c a n ( f lag 'cr .or . flag«down .or. f lag*12) 
xfgain*i t 
fnu*»fnu*+1 
I f fmj»>17 

f f U P l 
end if 

O M I flag«pgdn 
xfgaln«it 
t x i t 

o tht rwUt 
xfflilrwn 
fnui»fnu**1 
ff fntM>17 

fnunO 
tndif 

endciit 

xfgain*vaUit) 

set color to w/ 
3 21, 9 SAT "Fine Adjustment:" 
set color to /u 

tndewt 

• Second Screen 
if scnun"2 

ict color to w/ 
cltir 
B 0, 1 lay "IAEA Plutoniui Analyst! Syitcn" 
B 1, 1 » y ditto 
A 1, 72 M y tlmtC) 
0 6 3 TO 10, 77 
8 10 3 TO 18 77 
8 4, 3 TO 6, 77 
B 10, 3 tay chr(193> a io, 77 tay chr(ieo) 
8 6, 3 tiy chrC195> 
a 6, 77 lay chr(180> 
a 5, 26 SAY "Inspection Identification" 
a 7, 6 SAT **Country Code:** 
8 7, 40 SAY •'facility Code:" 
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a 9, 6 SAY "Material Balance Code:" 
3 9, 40 SAY "Key Measurement Point Code:" 
a 11, 5 SAY "Inspection Report Number:" 
a 11, 47 SAY "Date of Measurement:" 
a 12, 47 SAY "Time of Measurement:" 
a 14, 5 SAY "Name of Coordinating Inspector:" 
a 16, 5 SAY "Remarks:" 
set color to /w 
3 7, 20 say XCNTRY PICTURE "XXXXXXXX" 
S 7, 55 say XFCL1Y 
a 9, 29 say XMBA 
a 9, 68 say XKMP 
B 11, 31 say XREPORT 
a 11, 68 say xmeasdatc 
8 12, 68 say XHEAS11HE picture "XXXXXXXX" 
a 14, 37 say XIHSP1R 
3 17, 7 say XRHRKS 
set color to u/ 
do inputban 
set color to u/ 
fnum=1 
notdone=.t. 
flg=0 
do while notdone 

do case 
case fnum=1 

do entr uith xcntry^.ZO.B.flg.'CVC1 

case fnutn*2 
do entr uith xfclty,7,55,6,flg,'CVC' 

case fnum=3 
do tntr uith xi*a,9,Z9,6,fl9,lC',lC' 

case fnum=4 
do entr with «kqp,9,6S,6,flg,,C,,,C' 

case fnuro=5 
do entr with xreport.ll.SI.K.flg.'CVC 

case fnum?6 
do cicgetdate uith xmeBsdate,11,68,flg,'C,'C 

case fnum=7 
do cicgettimc uith xmcast^»e,12,68,f lg,•C , , •C , 

case fnum=8 
do entr uitn xinsptr,14,37,24,fig,'C'.'C' 

esse fnums9 
do entr uith xrmrks,17,7,69,fig,'C'.'C 

endcase 
do case 

case flg=up 
fnunpfnum-l 
If fnumO 

fnum=9 
endlf 

case ftgedoun .or, flg»cr 
fnum=fnum*1 
If fnun>9 

fnumO 
endif 

case fla-esc 
exit 

case flg>pgdn 
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exit 
endcase 

enddo 
set format to 

endif 
* Third Screen "Sample Information" 
if scnum=3 

set color to u/ 
clear 
fexists=.t. 
do uhilc fcxists 

set color to u/ 
clear 
set color to u/ 
a 0,1 say "IAEA Plutonium Analysis System" 
a 1,1 say dated 
a 1 72 say timet) 
8 5, 27 SAY "Sample/Spectrum Information" 
a 8, 23 SAY "Sample Number:" 
S 10, 15 SAY "148 KeV Peak Position:" 
a 12, 15 SAY "208 KeV Peak Position:" 
a 14, 18 SAY "Spectrum File Name:" 
set color to /u 
a 8, 38 say XSAHPLEKUM 
a 10 38 say nPOSHS picture •#*##.**#' 
a 12, 38 say nPOS208 picture '#*##.««#' 
a 14, 38 say XFNANE 
set color to u/ 
9 4, 6 TO 6, 70 
S 6, 6 TO 16, 70 
S 6,6 lay chr(T9S) 
a 6,70 say chr(ISO) 
do Inputban 
fnumsl 
notdonex.t. 
flg-0 
do white notdone 

do case 
case f turpi 

do entr uith xs«iplenum,B,38,10,flg,'C','D' 

case fnum*2 
do cicgatnun uith npo>H8,10,J8,8,flg,3,.f.,'C','D' 

case fnum*3 
do cicgetnue with np0i2CS,I2,Jsi8,f|g,3,,f.,'C,'»' 

case fnue*4 
do entr ui th x fna«e ,14 ,38 ,30 , f lg , 'C ' , ' 0 ' 

tndeatt 

do case 
cast f lg 'up 

fnuapfnum-1 
If fnmi 

fnum»9 
endlf 

cast flpdowi .or. flg-cr 
fnu»-fnur»1 
If fnu»9 

f ruvl 
cndlf 

C l f l flfl'flSC 
exit 

cast flgvpgcn 
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exit 

replace pur with xpur.blrl with xblrl.blrs with xblrs.rate with xrate,; 
hvott with xhvolt,hvpol uith xhvpol.discr uith xdiscr,; 
pza with xpza.inpol uith xinpol,shapet uith xshapet 

replace dts with xdts.inpmd uith xinpmd.base uith xbase,rtpt uith xrtpt,; 
rtps with xrtps.cgain uith xcgatn.fgain with xfgain,; 
entry uith xcntry.fclty with xfclty.mba with xmba.knp with xknp 

replace report uith xreport.date uith xdate,insptr with xinsptr,; 
rmrks utth xrmrks 

replace samplenum uith xsawplenum,pos208 with npos208,posH8 uith nposHS,; 
fname uith xftemp.measdate with xmeasdate.meastime uith xmeastime 

commit 
exit 

endcase 
enddo 
set color to u/ 
set format to 
if flg-esc 

exit 
end if 

•••[ Check if file name has • : or \, Use name entered If to ]*•-
pc=atC':',xfname) 
ps-atCV'.xfname) 
if C (cc=0) .and. <ps*0) ) 

*•••[ Use default drivepath J -
xfnaiMctrfm{drfvepath)»trfM(xfnaim) enrtif 

• •-• test for ex 1 stance of data file nam 
If file(xfname) 

yn*'N' 
set color to M/ 
8 22,0 clear 
a 22,0 say tHaixfnaMe)*' exists) Do you want to overwrite it 7 <Y, 

••-•>H> ' get yn oict 'I' ' 
read Tnupper(yn) t Kyns'Y' .or. yn«*y') 

fexlsts=.t. 
else 

fexists=.f. 
endif 

else 
f e x i s t s = . f . 

endif 
enddo 

endi f 

* Get which s c e c n to d isplay 
set co lor to u/ 
cleor 
do nextsc u i t h mermen 
do case 

case nwnucha 1 
5cnum=1 

case menuch= 2 
scnum=2 

case menucha 3 
scnum=3 

case menuch= 4 
aborts.f, 
xftempaxfname 
do justname with xftemp 

replace pur with xpur.blrl with xbtrl.blrs uith xblrs.rate with xrate,; 
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hvolt uith xhvolt.hvpol with xhvpol.discr with xdiscr,; 
pza with xpza.inpol with xinpol.shapet with xshapet 

replace dts with xdts,inpmd with xtnpmd1base uith xbase.rtpt uith xrtpt,; 
rtps uith xrtps.cgain uith xcgain.fgain with xfgain,; 
entry uith xcntry.fclty with xfclty,mba uith xmba.kmp uith xkmp 

replace report with xreport(date uith xdate,1nsptr with xinsptr,; 
rmrks with xrmrks 

replace samplenum with xsanplenum,po$208 with npos20B,posl4B uith nposUS,; 
fname with xftemp,neasdate uith xmeasdate.neastime uith xmeastime 

conmit 
set format to 

* Urite Cicero.Prm containing file name for spectra data 
set alte to cicero.prm 
set a l t e on 
set console off 
??xfnme 
? 
set console on 
close a l t e 
exit 
select 5 
flLenamedbf*drivfpath>'fllenane' 
i f f U e t ' C f i l t n t a t d b f ' + ' . d b f 1 ) 

use i fUenamdbf 
else 

8 22,0 clear 
S 22,0 say 'Error opening FILEMME.DIF. Check default drive and 

> path settings1 

ualt 
eoort*.t. 
return 

•ndif 
go top 
replace filename with xfneais 
COMRit 
use 
select 1 

case menuch-5 
abort*.t. 
exit 

endcase 
set color to /u 

enddo 
set color to vf 
return 

End of tfatn Routine 

CI COAT A menus for Clipper compiled code 
Last Update: 9/12/68 

procedure pur 
parameter ch 
set color to u*/ 
S 7. 1 SAY "PUR:" 
set color to uf 
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3 23,1 say ' F2 
>hr(196)«chr(217> 

a 24,1 say ' Toggle Choice 
a 23,50 say ' PgDn Esc 
a 24,50 say 'Exit Screen Abort screen 
do getkey 
ch=finput 
set color to w/ 
3 7, 1 SAY "PUR:" 
set color to /w 
return 
*************************** 
* . BLRA0J Henu 
***7*7T*******************» 
procedure blradj 
parameter ch 
ch=1 
set color to u*/ 
a 6, 24 SAT "Adj:" 
set color to w/ 

'•chr(24>*', '*chr(25)** ami *»chr(17>»c 
Hove Field Cursor* 

a 23,1 say ' F2 
••••>hr(196)»chr(217) 
S 24,1 say ' Toggle Choice 
9 23,50 say ' PgOn Esc 
a 24,50 say 'Exit Screen Abort Screen 
do getkey 
ch=f input 
set color to u/ 
a 6, 24 SAY "Adj:" 
set color to /w 
return 

'•chr<24>»*, *«chr<25)»' 
Hove Fletd Cursor* 

I '•chr<17>«c 

* BLR Shape Henu 
•»T*m*********«********«* 
procedure blrs 
parameter ch 
ch=1 
set color to u*/ 
a 7, 24 SAY "Shape:" 
set color to u/ 
a 23,1 say < F2 
•••->hr(196)«chr(217) 
a 24,1 say ' toggle Choice 
a 23,50 say < PgDn Esc* 
a 24,50 say 'Exit Screen Abort Screen1 

do getkey 
ehafinput 
set color to w/ 
a 7, 24 SAY "Shape:** set color to /w 

"•chr(24)»", *»chr(25>»* and '*chr<T7)»c 
Hove Field Cursor* 
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" BLR Rate Henu 
••im********************** 
procedure rate 
parameter ch 
ch=1 
set color to u'/ 
a 8, 24 SAY "Rate:" 
set color to w/ 
S 23,1 say • F2 

>hr(196)*chr<217) 
a 24,1 say ' Toggle choice 
8 23,50 say < PgDn Esc 
3 24,50 say 'Exit Screen Abort Screen' 
do getkey 
ch*finput 
set color to w/ 
a 8, 24 SAY "Rate:" 
set color to /w 
return 

••c*ir(?«>t', '•chr<25)*' and '*chr(17)»c 
Hove Field Cursor* 

* Polarity Henu 
procedure polarity 
parameter ch 
set color to u*7 
3 7, 47 SAY "Polarity 
set color to ul 

3 23,1 say • (2 
»hr(196)«chr(21?> 

a 24,1 i ty ' Toggle Choice 
3 23,50 say • PgDn Esc 
3 24,50 say 'Exit Screen Abort Screen1 

do getkey 
ch**r1nput 
set color to n7 
3 7, 47 S W "Polarity :• 
set color to /N 
return 

'»ehr(2'.)»', •«chr(25)»' end '*chr<17>«c 
Hove Field Cursor' 

• _ Input polarity Henu 
procedure inpol 
parameter ch 
aet color to H*/ 
8 13, a SAY "Input Snitch:" 
aet color to u/ 
8 23,1 aay • F2 >hr(1v6)«chr<217) 
8 24,1 eay * Toggle Choices 8 21,50 aay * PgDn Esc* 

'•ehr<24>**, •<uhrf25>»' end •*chr<17)«e 
Hove rietd Cursor* 
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a 24,50 say 'Exit Screen Aboi 

do getkey 
ch=f input 

set color to w/ 
3 13, 8 SAY "Input Switch:" 
set color to /w 
return 
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* Shape Time Menu 
procedure shapet 
parameter ch 
set color to w*/ 
a 15, 8 SAY "Shaping Tim 
set color to u/ 
a 23,1 say > F2 
••••>hr(196>«chr(217) 
a 24,1 say • Toggle Choice 
a 23,50 say • PgDn Etc1 

a 24,50 say 'Exit screen Abort Screen1 

do getkey 
chsfinput 
set color to u/ 
a IS, 8 SAT "Shaping Time:" 
set color to /u 
return 

'•chr<24>»', '•chr(25>»' and '»ehr(17)»c 
Hove Field Cursor' 

procedure dts 
parameter ch 
set color to y*/ 
8 14, 47 SAY "Dead Tine : 
set color to u/ 
8 23,1 say ' F2 
••••>hr(196)»chr(217) 
a 24,1 say ' Toggle Choice 
a 23,50 say ' PgDn Esc' 
a 24,50 say 'Exit Screen Abort Screen' 
do getkey 
eh=finput 
set color to w/ 
3 14, 47 SAY "Dead Time :" 
set color to /u 

••ehr<24)»'. '•chr(25)»' and '«chr<17)»c 
Hove Field Cursor' 

* '"P«d Menu 
procedure inpmd 
parameter ch 
set color to u*/ 
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8 15, 47 SAY "Input Mode:" 
set color to H/ 
a 23,1 say' F2 '•chr(24>*' '•chr<25)«' and '«chr<l7)'c 
-•-•>hr<196)*chr<217> 
a 24,1 say ' Toggle Choice Hove Field Cursor' 
8 23,50 say ' PgDn Esc' 
a 24,50 say 'Exit Screen Abort Screen' 

do getkey 
ch*finput 
set color to u/ 
a 15, 47 SAY "Input Mode:" 
set color to /H 
return 

procedure P.TP 
parameter ch 
sat color to "•/ 
8 20, *T SAY "MP «mtcro tec):" 
•<t color to w/ 
8 23,1 say • F2 ••chr(24>*\ '*chx<25)»' and ••chr(17>»e 
—->hr(196)tchr(2t7) 
a 24,1 tay ' Toggle Choice Move Field Cursor1 

8 23,50 say ' PgDn Esc' 
a 24,50 say 'Exit Screen Abort Screen' 

doietkty 
eh'tlnput 

set color to vl 
8 20, 47 SAY "MP (micro • « ) : • 
u t color to la 

procedure HIPS 
parameter ch 

set color to «* / 
a 2 ' , 57 SAY "MPS t" 
••t color to «/ 
8 23,1 f a y ' F9 '»chr(24)«' , '«chr(25)» ' and •tchr(17)«c 
••••>hr(196)«chr(217> 
t 24,1 say • Toggle Choice Hove Field Cursor' 
a 23,50 lay • PgDn Esc1 

a 23,50 lay • PgDn esc 
8 24,50 lay 'Exit Screen Abort Screen' 
do getkey 
ch'tlnput 

set color to n/ 
8 21, 57 SAY "KTPS :" 
set color to la 
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•a************************* 
* Course Gain Menu t*mn* ************ ******* 
procedure cgain parameter eh 
s«t color to u*/ 
a 19, 9 SAY "Coarse :*' 
set color to w/ 
3 23,1 say • F2 '+chr<24)+', **chr(25)*' and 'tchr(17)+e 

>hr(196)+chr<217> 
8 24,1 say ' Toggle Choice Hove Field Cursor' 
a 23,50 say • PgDn Esc' 
a 24,50 say 'Exit Screen Abort Screen* 
do getkey 
ch=finput 
set color to w/ 
a 19, 9 SAY "Coarse :" 
set color to /w 
return 

Next screen Menu 
procedure NextSc 
set scoreboard off 
parameter menueh 
clear 
9 0,1 say "IAEA Plutonium Analysis System'* 
9 1,1 say dateC) 
8 1,72 say tfmeO 
text 

Cicero Data Transfer 
S> System Setup 
I) Inspection Identification 
F) File and Peak Information 
T) Transfer Data from Analyzer 
Q) Quit Data Entry and Exit 

Enter choice: 

Cicero Data Out Instructions 
1. hcmory Rarje : Half 1 
2. Peripheral : Computer 
3. Out. Node : Total 

endtext 
Q 2,22 to 4,60 
B 4,22 to 17,60 
8 4,22 say chr(195> 
8 4.60 say chr(180) 
8 24,7 say "<Enter the appropriate key or use the arrow ke/sM 

8 24,55 say H then press enter>" 
roH=15 col«42 
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selected = .f. 
menuch='' 
char = "S" 
a row,col say char 
do while .not. selected 

do funkcy 
if fir*>ut=f1 

do cichelp with 'C'.char 
endif 
do seise with mermen,selected,char 
a rou,col say char 

enddo 
clear 
set color to /u 
return 

•••-SELSC 
* This procedure gets the choice in the menu 
procedure selic 
para menuch,«l«ted,char 
If (flnpuUcr) .or. (finput • pgdn) 

selected * -t. 
return 

elst 
do case 

case finput * S3 
char » "S" 
mtfWCh-1 

case finput • 73 
char • "I" 
menuch«2 

case finput • 70 
char • ••*•* 
«enuch*3 

case finput • 84 
char • «T" 
•*nuch«4 

cast finput • 81 
char • •Q" 
•tnuch'S 

cast flnput^ 5 
MnuchmMnuch* 1 
if Mnucft<t 

MflUchaS 
endlf 

case fInput • 24 
•erudmtfuch+l 
If mtnuch>5 

•enucMI 
eniff 

cast fInput a «tc 
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International Atomic Energy Age/icy 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Lawrence Lfvermre National Laboratory 
Llvenaore, CA. 94550 

Developed by : COHPUCHEH, Inc. 
30998 Huntwood Avanuo, Suite 107 
Heyuerd, CA. 9«5M 
«15)48?-651< 

This work supported by LLNL POf 9107605 

Title : Funkey 
Revision : 1.0 
Author : Russell FI wing 
Date : 9/26/W 
Language : Clipper Sumer *&7 

Gets only the ascl value for u character or 
the code for up and down arrow keys. 

Arguments : 

Routines 
Called 

Libraries 
Used 

Revison History ( Include date,revlslon 1,0., and details ) 

flnput°0 
do ulille .not. ( flnput"5 .or. tft up arrow 

flnput'2; .or. U down arrow ( (Input>64 .and. flnput<91 > .or. UI..I 
( finput>96 .and. flnput<12J > .or. U a..i 
flnput • esc .or. It tse flnput • 13 .or. U cr finput » pgdn 
flnput • fl) .or. U rgDn 

fincut'lnkcyC.t) 
a 1,72 say timed 
a 1,1 say " 
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enddo 
If finput>96 
finput » finput - 32 U brings all the tetters to upper case asci code 

end if 
return 
* 
* End of code for FUNKEY.PRG 
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International Atonic Energy Agency 

developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livernore National Laboratory 
Livermore, CA. 94550 

Developed by : C0HPUCHEN, Inc. 
30998 Huntwood Avenue, Suite 107 
Hayuard, i" 
<4»5)489-i 65 H 

This work supported by LLHL P M 9107605 

Title 
Revision 
Author 
Date 
Language 

CHOEFALT 
1.0 
Russell Fleming 
9/26/88 

Clipper Summer '87 

Changes defalt settings of IAEA system, 
drive, path and IADCFALT settings. Chant* 

Routines 
Called 
Libraries 
Used 

Revison History ( Include date,revision I.O., and details ) 

updated^, f. 
dctefnptyc.f. 
do while .t. 

clear 
a 0,1 soy "IAEA Plutonium Analysis System" 
a 1,1 Say date!) 
a 1,72 say time!) 
set color to u/ 

tent 
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Change Default Settings 

A) Change Analysis Defaults 
0) Change Default Drive and Path 
E) Exit This Henu 

endtext 
3 6.2; to 8,63 
a 8,24 to 18,63 
a 8,24 uy chr(195) 
a 8,63 say chr(TSO) 
a 16,30 say "Enter choice:* 
& 24,7 say *<£nter tht appropriate key or use the arrow keys" 
a 24,55 say « then press *nter>" 

**** Cet menu choice and go to choice***** 
set cursor off 
•wnuchM 
selected*.!. 
cher«»A" 
a 16,44 say char 
do while .not. selected 

do funkty 
If flnput.fi 

do defhelp tilth 'D'.ci," 
andlf 
do aatdef with •mnuch.aeltcted.cher 
• 16,44 say char 

set cureor on 
****** can statement goes to easel) abundenclet acreen->btteh sample Info loop 
* caiei) drive screen loop 
* easej) returns J' j i jJJjPJJ,, , , , , , , , 

do cast 
cu t «*nuch"1 • 

Itd»f«drlvepeth»'iedefelt' 
If flltr'Uadef'*'.<*>(') 

ut« lladef 
• " • • • • • • • • |f (ha database It tapty(no records) append blank record and 
" * * * ' " * " set flag* to display errors 

If UstracO'O 
updated-.f. 
defampty'.t. 
tppCnd blfMm 

els* 
deftsntyi.f. 

endlf 
• I t * 

a 11,0 cleer 
« 22,0 say 'Error opening lADCFALT.OIF, Check d«failt drive and 

— > p a t h lattlngt' 
abort*.t. 
malt 
return 

* Irlng In Initial values 
spuuate* PU0ATE 

http://flnput.fi
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xpu23B = pu238 
xpu239 = pu239 
xpu240 - pu240 
xpu241 = pu241 
xpu242 = pu242 
xam241 = am241 
xpu238err=pu23BERR 
xpu239errspu23BERR 
xpu240errspu238ERR 
xpu241err=pu238ERR 
xpu242errcpu238ERR 
xam241err=am241err 
xBATCH=batch 
xCHAT=cmat 
xCMAT2=cmat2 
xCHAI3=cmatS 
xNnnEM=noltem 
xM0C=mdc 
xTPUHAS=tpumas 
xTUMAS=turoas 
xMETHOD=mcthod 
xenrichscnrich 
sot color to Ml clear 
a I, 1 say datcO 
S 1, 72 say tlncC 
3 0, 1 say "IAEA Plutonium Analysis System" a 4, 4 TO 6, 68 a 6, 4 TO 21, 68 
a 6, 4 say chr<195> 
3 6, 63 say chr!180) 
a 5, 22 SAT "Change Default Abundances" 
a 7, 6 SAT "Pu Analysis Date:" 
3 7, 37 SAT "Am Analysis Date:" 
a 9, 6 SAT "XPu-238 Abundance:" 
a 9, 37 SAT "Pu-238 X Error:" 
a 11, 6 SAT "XPu-239 Abundance:" 
a 11, 37 SAT "Pu-239 X Error:" 
3 13, 6 SAT "XPu-240 Abundance:" 
a 13, 37 SAT "Pu-240 X Error:" 
3 15, 6 sr.1 »S>u-24l Abundance:" 
a 15. 37 SAT "Pu-241 X Error:" 
a 17, 6 SAT "XPu-242 Abundance:" 
a 17, 37 SAT "Pu-242 X Error:" 
8 19, 6 SAT "JAITV241 Abundance:" 
a 19, 37 SAT "Am-241 X Error:" 
II defempty 

set color to u*/ 
a 22,3 SAT 'Oefault database Is empty. Please enter all values an d exit screen.^ set color to w/ end II 

do Inputban 
a 7, 25 say xPUOAlE 
a 7, 55 say MWDATE 
a 9, 25 say xpu23B PICTURE "»*»»«.t»»l« 
a 11, 25 say xpu2S9 PICTURE "*•««,«.«<» 
a 13, 25 say xpu240 PICTURE »«•««.«#»»» 
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a 15, 25 say xpu241 PICTURE '•»**#».*»#*" 
a 17, 25 say xpu242 PICTURE »»**#».»*«*'" 
a 19, 25 say xam241 PICTURE »**#»«.»»»!" 
a 9, 53 say xpu238ERR PICTURE »«»».#»»»" 
a 11, 53 say xpu239ERR PICTURE »»«».##»#" 
a 13, 53 say xpu240ERR PICTURE ••»»».»»*«" 
8 15, 53 say xpu241ERR PICTURE "«»«.»»#«" 
a 17, 53 say xpu242ERR PICTURE "«««.«(«•" 
8 19, S3 say XAH241ERR PICTURE "*»*.#»««" 
FI£IDNUM=1 
flC=0 
DONE = ,F. 
DO WHILE .MOT. DOME 

00 CASE 
CASE FIEIOHUMM 

do chgetdate ulth xpud»te,7,25,ll9,'D','»' 
CASE flEL0NUH=2 

do chgetdate ulth x«mmc,7,55,llg,,D,,'l' 
CASE FlElOmjH:} 

DO chgetrumUIIH xpu23D,9 ,25 ,10 . f lg ,4 , . t . . ' 0 , , 'B ' 

CASE HEL0HUH=4 
DO chgetnu* WITH »pu239,11.25.10,1 l g , 4 . . t . . ' 0 ' , - B ' 

CASE F1tlOIMN>5 
DO chgetnui WITH xpo2(0,13.25,10,llg,4,.t.. ,D', ,B' 

case <ieldnu*=6 
DO choetnumUITH > p u 2 « 1 , 1 5 , 2 5 , 1 0 , f t g , « , . t . , < D , , l l l 

CASE F1EUWUH=7 
DO chgetnua HUH xpu242117,2S,10,flg,4,.t.,'0','B' 

CASE FIElDHUH:a 
DO chgetnus WITH xa*241,19,25,10,llg,4,.t.,'D','B' 

CASE riElDNUH-9 
DO ehgetnua UI1H «pu238eiT,»,H,8,tlg.,4,.t,,'0Vlt' 

CASE MEIOMM'IO 
DO chgetrua UIIH xpu2S9rrr 11,53,8.(lg,4,.t, , 'D' , '8 ' 

CASE fHLDNUM»tl 
DO chgetnui WITH xpu2«Oerr,t3,!3,S,(lg,t,.t.,'£>','8' 

case fleldi«*i12 
DO chgetnuaUITH xpu241err,15,53,B,llg,4,.l.,'D','I' 

CASE Flft0HUH>13 
00 chgetrua UIIH xnu2«2cr r ,17 ,53 ,e , ( l t , 4 , . t . , 'D ' . 'B ' 

USE >I[10WUM=K 
DOchgetnuaWllH >itv?tlerr,19 l H l >,l lg > «,. l . , , D l , , l > 

EH0CASE 
DO CASE 

CASE FIC'UP 
FIEIDNUH'FIEIDHUH'1 
IF FIELDWJHO 

FIELDNUH'H 
ENDIF 

CASE FlGsOOWH . 0 1 . FLC<CK 
F l t lMMOf lE lOWH' l 
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IF FIELDNUH>K 

FIEL0HUH=1 
END IF 

CASE FLG=ESC 
done=.t. 

case ftg=pgdn 
donc=.t. 
updated=.t. 
replace pudate uith xpudatc 
replace amdate with xamdste 
replace pu238 uith xpu238 
replace pu239 uitn xpu239 
replace pu240 uith Xpu240 
replace pu24l uith xpu241 
replace pu242 with xpu242 
replace tm241 uith xam241 
replace pu23Serr with xpu238err 
replace pu238err uith xpu239err 
replace pu240err uith xpu240err 
replace pu241err uith xpu241err 
replace pu242err uith xpu242err 
replace em241trr uith xam241err 
commit 
If fileCttatus.la') 

erase status.la 
endif 

otherufse 
fleldnuwfleldroaO 
If fleldnuai>1« 

fleldnuwl 
endif 

ENOCASE 
EHODO 

• ............ ...... .................. . ,. 
set color to H/ 
clear 
a 1, 1 say dateO 
a 1,72 say tine() 
a 0, 1 say "IAEA Plutonium Analysis System" 
a 3,25 say 'Change latch Staple Information' 
a 2, 3 to 4, 77 
a 11, 3 TO 20, 77 
a 4, 3 10 11, 77 
a 4, 3 say chr(195) 
a 4,77 say chr(IBO) 
a 11, 3 say chr(195) 
a 11,77 ssy chr<180> 
a 5, 7 SAV "Batch Haw:" 
a 5,39 SAY "Canning Materials:" 
a 7, 7 SAY "number of Item:" 
a », 7 SAY "Material Description:" 
S 13, 7 SAY "Plutonium Mass:5 

a 11,44 GAY "Uranium Mass:" 
a IS. iS SAY "Plutoniua Analysis Method:" 
8 17,20 SAY "Uranlua Enrichment:" 
if defempty .and. (.not. updated) 

set color to u*/ 
a 22,3 SAY 'Oefault database is empty. Please enter all values and exi 

•••-»t screen.>• 
set color to w/ 

endif 
do inputban 
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a 5, 19 say xBATCH 
a 5, 58 say xCMAT 
a 6, 58 say XCKA12 
a 7, 58 ssy XCKAT3 
a 7, 24 say XN0I1EH 
a 9, 29 say xHOC 
a 13, 23 say xIPUHAS 
8 13, 58 say xIUMAS 
8 15, 42 say XKETHCO 
a 17, 40 say xenrich 
done e .f. 
fnun=1 
do unite .not. done 

do case 
case fnum*1 

do chgetatr with »batch,5,19,15,fig,'0\'C 
case frua*2 

do chgetstr uith «c«»t,5,58,15,fig,'D','C 
cast fnw»3 

do chgetttr with x»at2,6 l58,15,flg, ,D','C' 
case fnum>4 

do chgttstr uith xc«et3,7,58,15,flg,'0\'C 
cast fmi*>5 

do chgttstr uith xnol tern, 7,24,5,flg,'D','C 
cast fnuamA 

do chfttttr uith madc,9,29,15,fig,'0','C 
cast fnut>7 

do chgttnui uith >tpuMt,13,2J,l2,fl),3,.t.,'D ,,'C' 
case fmts«8 

do chgttnu*. uith xtuws,13,58,12,flg,3,.t.,'0','C 
cast fnum«9 

do chgetttr uith xotthod.lS,42,20,fl|,'D','C 
cast fnuealO 

do chgttstr uith unrich,17,4ll,10,fl|,'D','C> 
tndcttt 
do cast 

cast f l fup 
fnjmMnuS'l 
If fnuKl 

fnum-10 
endif 

cast flg'down .or, flg'cr 
fnumfnuxl 
If fruolo 

fnuvl 
tndlf 

ctst fi l iate 
dont'.t. 

cast flgipgdn 
replace batch with HATCH 
rcplact cmat uith MCtMT 
replace caat2 uith XCMA12 
replace cmat3 uith xCMAIJ 
replac* nollta ulth XWIIF.H 
replace mdc ulth xMK 
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replace tpunas with xTPUMAS 
replace tunas uith KTUMAS 
replace method with xMETHOO 
replace enrich with xenrich 
conntit 
done=.t. 
ypdated=.t. 
if fileCstatus.ia1) 

erase status.ia 
tndif 

endcase 
enddo 
set color to u/ 
if (.not. updated) .and. delenpty 

zap 
endif 
use 
loop 
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case menuch*2 
clear 
9 0, 1 say "IAEA Plutonium Analysis System1* 
8 1, 1 say date() 
3 1,72 say timet) 
use defaults 

xdrive*drlve 
xpath =path 
set color to t*7 
a 7, 1 to 9,79 
a 9, 1 to 16,79 
a 9, 1 say chr(WS) 
a 9,79 say chr(180) 
9 6,25 say 'Change Default Drive and Path' 
a 11, 3 say 'Enter New Drive ' 
a 14, 3 say 'Enter Mew Path • 
set color to /w 
a 11,19 say xdrive pict M:' 
a 14,19 say xpath pict •XXXXXXXXmXXXKXXXXXXXXXXXXXXK1 

set color to /w 
do inputban 
set color to u/ 
fnum*1 
dorw=.f. 
do while .not. done 

set cursor on 
do case 

case fnum=1 
set color to /w 
a 11,19 SAV XDRIVE 
f inpufO 
do while .not, < finput«5 .or. 

finput • 24 .or. 
(finput > 64 .and. flnput<91 ) .or. 
(finput > 96 .and. finput<123 ) .or. 
finput • esc .or. 
finput • 13 .or. 
finput * pgdn .or. 
finput • f? ) 

a 11,19 say " 
finputcinkcy(.l) 
if (finput>96 .and. finput<123) .or.; 

Ct up arrow 
It down arrow 
It A..Z 
It a..i 
U etc 
tt cr 
U PgDn 
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;finput*64 .and. finput<91) 
xdrive=upper(chr(finput))+*:' 
& 11,19 say xdrive 
i. 11,19 say " 

else 
flg=finput 

endif 
enddo 
set color to u/ 

case fnun=2 
do chgetstr uith xpath.H,19,30,flg.'F* 

endcase 
do case 

case flgsfi 
DO OEFHEtP UITH 'D'.'F* 
loop 

case flg=up 
fnunafnun-l 
if fnuft<1 

frua»2 
endif 

case flg=down .or. flg=cr 
fnwpfniiR+l 
if ff»>2 

fnuB-1 
endif 

case flg«esc 
done-.t. 

cat* ftg'pgdn 
updated'.f. 
xx*len(trla)( xpath)) 
If <xx>0) U if a path was entered 

ch*substr<triia(xpath)fxx,1) u Last character of pain 
If (ch (• ' V ) 

replace path with trlPKxpathJ+'V 
else 

replKe path uith xpath 
endif 

el i t 
replace path with ' * 

endif ^ 
replace drive with xdrive 
ccawit 
done».t. 
if fileCttatus.ia*) 

erase status.ia 
endif 

endcase 
enddo 
set cursor off 
loop 

case (nrnuchO) 
sit color to w/ 
return 

endcast 
enddo 
return 

End of file CMDCFHT.PtC 
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"••SELDEF gets menu choice 

procedure seLdef 
para menuch,selected,char 
if (finput = cr) .or. (finput=pgdn) 

selected = .t. 
return 

else 
do case 

case finput = 65 
char = "A" 
menuch = 1 

case finput « 68 
char <* MD" 
menuch • 2 

case finput = 69 
char = "E" 
menuch a 3 

esse finput & 5 
menuch=menueh*l 
if menuch<l 

menuch»3 
endif 

case finput = 24 
menuch=menueh+1 
if menuch>3 

menuch*1 
endif 

ease finput « esc 
menuch=3 
selected^ .t. 

endcase 
endif 
if finput = 5 .or. finput « 2* 

do case 
case menuch=1 

char=>"A" 
case menuch=2 

char^'D" 

case tnenuchc3 
char°"E" 

endcose 
endif 
return 
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••••calls help routine uttn public parameters 
procedure defhelp 
para lib.uin 
do help 
return 

•••CHGETHUH 
This procedure gets a number and then checks If the number It less than zero 
and prints and error if prerr(prlnt error) Is passed true 
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procedure chgetnum 
para val.r.c.maKcntjfUg.dec.prerr.tib.utn 
numgood=.f. 
do while numgood=.f. 

do getnum 
ff val<U 

numgooda.f. 
else 

numgood*.t. 
endif 
set color to u/ 
if prerr 

If .not. numgood 
9 r*l,e say 'Re-enter' 

else 
3 r*l,e say • * 

endif 
endif 

enddo 
return 
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*»-CH«ISTIl0 
* This procedure call* Htttrg defining public variables 
procedure chfctttr 
para stra,r(c,»*xcnt,fla«,lib,uln 
do Htttra 
do while llaf-M 

do help 
do fletttri 

•-••CHCETDME 
" Thi* procedure calls gttdatt defining public variables 
procedurt chfttdatt 
para dat«1,r.crflaf>Hb,wln 
do «ttdatt 
return 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Prograai 
Huctear Chemistry Division 
Laurence Livermore National Laboratory 
Lfvermore, CA. 94550 

Developed by : COMPUCHEH, Inc. 
30998 Huntwood Avenue, Suite 107 
Hayxird. CA. 94544 
<4»)<89-6514 

This work supported by LLHL Pom 9107*05 

Title : Gettine 
Revision : 1.0 
Author : Richard Venning 
Date ' 9/26/88 
Language : Clipper Sumer '87 

Abstract : This routine gets the tlw using editing features 
similar to date entry. Full error checking It (n effect. 

Arguments : publicly defined-- strg,r,c,fl«fl,lfb,ufn 

Routines 
Called 
Libraries 
Used 

* Rcvison History ( Include date,revision I.D.. end details ) 

•para strg.r.c,flag,lib,win 
set cursor on 
homê t 
end s6 
P9up=18 

hourstr *=5ubstr(strg,1,2) 
minstr =substr(strg,4,2) 
secstr =substr(strg,7,2) 
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hour =.t. 
tinegood=.f. 
set color to /w 
9 r,c say hourstr 
3 r,c*2 say ':' 
a r,c+3 say ninstr 
a r,c+5 say ':' 
S r,c+6 say secstr 

hourcnt «1 
Mincnt «1 
secern •! 
do while .t. 

do while hour 
do get2num1 tilth hour*tr,r,ctflg.hourcnt do esse 

case flg*H 
do help 
loop 

case flg*ese .or. flg»up .or. flgzdown 
nin *.f. 
sec «.f. 
hour*.f. 
exit 

cast hcurcnt>2 
m'ncnt>1 
air. a.t. 
sec *. f . 
hour ».f. 
exit , , 

esse hourcnKl -or. fig-100 -or. flg«-300 U hone or backspace 
hourcnt•! 
loop 

esse flg»'200 U end entered 
tec ».t. 
hour >.f. 
•in -.f. 
ieccnt«2 
lp -.t. 
exit 

otherwise 
win a.f. 
hour B.f. 
sec *.f. 
txft 

endcate 

do while »ln . , 
do g«t2nun1 with mlr*tr,r,c*3,flB,»lnent 
do cstt 

cast flgafl 
do help 
loop 

case flg-SOO U backspace entered 
hou^»tr••:ub•t^(ho^lr•t^1J)•, < 
hourcnt>2 
hour B.t. 
sec «.f, 
nin «.f-
a r,c say hourstr 
exit 

cafe flfttc .or. f lp tp .or. flfdown 
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exit 
case mincnt>2 

seecnt=1 
sec = . t . 
min =.f . 
hour=.f. 
exit 

case mincnt<1 
hourcnt=2 
hour = . t . 
min = . f . 
sec * , f . 
exit 

case ftg=-100 l& how entered 
hourcnt=1 
hour *.t. 
sec *.f. 
min «.f. 
exit 

case flgs-200 ti end entered 
sec x.t. 
min =.f, 
hour *.f. 
seccnt=2 
exit 

otherwise 
min ",f. 
hours.f. 
sec s.f. 
exit 

endcase 
enddo 
do while sec 

do get2num1 yith secstr,r,c+6,flg.seccnt 
do case 

case flg=f1 
do help 
loop 

case flg=-100 IS home entered 
hourent»1 
hour o,t, 
sec s.f. 
min s.f. 
exit 

case flgs>300 IS backspace entered 
minstr=substr(minstr,1,1>4i • 
min =.t. 
sec c.f. 
hour =.f. 
mincnt=2 
9 r,c+3 say minstr 
exit 

case seccnt>2 .or. flg=esc 
exit 

case scccnt<1 
mincnt=2 
hour =.f, 
min =.t, 
sec =.f, 
exit 

cose flg=-200 St end entered 
sec =.t. 
hour e.f, 
min s.f, 
seccnt=2 
exit 
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otheruise 

•in «,f. 
hour».f. 
sec *.f. 
exit 

endcase 
enddo 
if flgoesc .and. ftg>-100 

do checktn with hourstr,ntnstrtsec$tr,cimegood 
ff .not. tfmegood 

hourstr*space(2) 
minstr •space(2) 
secstr *space(2) 
8 r,c lay hourstr+'t'+minstr+'s^secstr 
hourcnt*! 
hour >.t. 
sec «.f. 
min B.f. 
loop 

endff 
9 r.c say hourstr+'i'+iiinstr+'t'+secstr 

endif 
If <seccnt>2 .or. flg«up .or. flg>pgup .or. flg>doun .or. flg»cr .or.; 

flgipgdn) .and. tfmeg^ 
exit 

«lit 
If flg«*sc 

•Kit 
endif 

end if 

fta«*flf 

If fttgicsc 
a r,c say ttrg 
act cursor off 
return 

elst 
•t^g"hou^str*,:,•(lll^»t^•, 

if flag'pgup 
flagiup 

endif 
set cursor off 
return 

endif 
return 

Procedure get2nua1 
para s t r v rou, toL , f lg ,cnt 

tab 
right 
le f t 

PBup 
end 

• 9 
•4 
• 19 
>1 
•18 
•6 

insert • . # . 
tiidateftag » . f . 

a rou (col«cnt-1 say '* 

ch«lnkey(.1> 
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do whi le ch«esc .and. c h o u p .and. chodown .and. i .h»pgdn; 
.and. c h o f l .and. c h o c r .and. chopgup 

do cose 
case (ch=insertkey) 

if (insert) 
insert=.f. 

else 
insert=,t. 

end if 
case (ch= le f t ) 

cnt=cnt-1 
i f (cnt<1) 

e x i t 
endif 
t>pdateflog=.t. 

cas" (ch=right) 
cnt=cnt-»1 
if (cnt>2) 

exit 
endif 
updateflag=.t. 

case (ch=bs) 
if cnt=1 

flg=-300 
return 

else 
str=substr(str,2,len(str>-1) 

. updateflag=.t. 
_» cnt=l 
W endif 

case (ch=del) 
if cnt=1 
strtsubstr(str,2,tentstr)'1) 
updateflag=.t. 

else 
str=substr(str,tf1)*' * 
updateflag=.t. 

endif 
cose ch=home 

flg=-100 
return 

case ch=end 
flg=-200 
return 

case cnt>2 
exit 

case ch=tab 
cnt=3 
exit 

cose (ch>4?.and,eh<58> 
if (insert) 

if cnt=1 
str=chr(ch)*substr<str,t,1) 

else 
$tr=substr(str,1,1)+chr<ch) 

endif 
else 

if cnt=l 
str=chr{ch)*substr(str,2,1) 

else 
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str=substr(str,l,t)*chr(ch) 

endif 
endif 
updateflag=.t. 
cnt=cnt*1 

endcase 

if (updateflag) 
ttt=2-len(str) 
if (ttt>0) 

a rou.col say str*space<ttt) 
else 
a rou.col say str 

endif 
3 roH,coL*cnt'1 say " 
updatcftig=.f. 

endif 
ch=inkey(.1) 

enduo 
flg=ch 

set co lor t o / u 
re tu rn 

procedure checkti* 
para hour,min,aec,tfiK90od 
tinegood*.tf. 
if hour*»in*iec«' ' 

timegoods.t. 
endif 
Mval(hour) 
m-val(min) 
s>val(sec) 
if h>1S .or. *>$9 

return 
endif 
tinegoods.t. 

if h<10 
htHJr>'0'*ttr(h,l) 

endif 
if mOO 

min»,0,4*tr<»,1) 
endif 
if s<10 

secB'O'tstrCs.l) 
endlf 
return 
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Title : Cetnua 
Revision : 1.0 
Author : Richard Weming 
Date : 9/26/88 
Language : Clipper Sumner '87 

Abstract : This routine perfectly mimics the clipper real lumber 
GET statement. 

Arguments : publicly defined-- vat,r,c,maxcnt,dac,flag,llb,nin 

Routines 
Called 
Libraries 
Used 

Revlson History ( Include date,revision I.D., and details ) 

* paremctersCpublicly defined) val,r,c,iaaxcnt,dec,flag,llb.uin 
set cursor on 
strval =str(val,maxcnt.dec) 
uholestr=substr(strval,1,maxcnt'dec*1> 
decstr =substr<strval,len(wholestr)*2) 
uhent =1 
decent =1 
pgup »18 
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transch=0 
set color tc /w 
3 r,c say Nholestr 
a r,c«lenCwholestr> say'.' 
a r,c*lenCwholestr>*1 say decstr 
a r,c say " 
edltdec=.f. U •• Flag set to edit the decimal field 
flag*-100 U -- Flag passed to and from nunentr for first position 
• U - first time through. 

edft<ddec*.f, U •• Flag set to thou if the decimal field has been 
• U •• entered yet. 
do white flgne»c .and. ftgopgdn .and. flgoup .and. flgodown .and. flgocr; 

.and. flgopgup 
do while .not. edltdec 

do numentr with wr,ol«ttr,r,c,len(whole*tr),whent,flg,trentch 
do case 

case flgtfl 
do help 

case flg'-oOO U •- Flag for home key which brings cursor to 
• U •• beginning of whole number field. 

whcnt-1 
loop 

case fli»-500 tt -• Flag for and key which brings cursor to 
• U -• beginning of and of declmsl field, 

deccntadee 
editdec-.t. 

case f la-TOO U -• Flag f°r Insertion which carries over Into 
• U -• th. decimal field. This is Ignored when the 
• U •• decimal editing loop and trentch is (Imply lost. 

decttr»transch«tuc*tr(d«str,1,dec-1) 
a r,c»len(wholestr)»1 ny dtcttr 
f> r,c say wholestr 
whcnt'WhcntM 
If whentMenfwholestr) 

cdltdec'.t. 
fl«--700 
exit 

endif 
loop 

casa fla>up .or. fig-down 
exit 

endcasa 
do case 

casa uhcnt>len(ut.ot«str) 
edltdtc-.t 
deccnt'1 
exit 

case whcntO 
«hcnt*1 
loop 

otherwise J , . ., 
if whcnt»1 .and. flg«up .and. flgodown .and. flgoer .and.; 

flgopodn .and. flgopgup 
U •- If at the first position tero out everthlng 

decttr'spece(dec) 
8 r,cM«n(wholeitr>»1 say decstr 
wholt»tr«tpeett^»n{whote«t^>•l)»•0, 

else 
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if flg=-200 
&& -- decimal was entered. Zero decimal, and jump to decimal 
Si -• field 

3 r,c say wholestr 
decstr=space(dec) 
S r,c*len(wholestr)+1 say decstr 
loop 

else 
if (flg=cr .or. flg=pgup .or. flg=up -or. flg=doun .or.; 

flg=pgdn) .and. (.not. editeddec) 
* && •• if any of these field exiting values or we have not 
* && •• edited the decimal field, get the string value as far 
* && •• as the user has typed. 

if whcntol 
tenp=substr(wholestr,1,whcnt) 
wholestr=space(len(wholestr)-len(temp))+tcmp 
3 r,c say wholestr 
decstr=space(dec) 

endif 
exit 

else 
if editeddec .and. flg<>*300 

* fiS •- If we have edited the decimal and • decimal 
* SS •- was not entered, exit and junp to decimal field 

wholestr=wholestr 
exit 

else 
if flg=-300 

* && •- decimal was entered 
temp=substr(wholestr,1,whcnt-1> 
uhotestr=space(len(wnolestr)*ten(tenp))+tenp 

else 
&& -- decimal was not entered and ue have not entered 

* && -• the decimal field. Grab the whole number just 
* Sfi •* as much as the user has type and wove to decimal 

&& •• field. 
temp=substr(whotcstr,1(whcnt-1) 
wholestr=space(len(wholestr)-len(temp))*temp 
exit 

endif 
endif 

endif 
endif 

endif 
a r,c say wholestr 
editdec=.t. 
doccnt=1 

endcase 
enddo 
if flg=up .or. flg=down .or. flg=pgdn .or. flg=csc .or. flgscr .or.; 

flg=pgup 
exit 

endif 
do while editdec 

editcddec=.t, 
do numentr with decstr,r,c*len(wholestr)*1,dec,decent,flo.transch 
do case 

case flg=f1 
do help 

case flg=-600 && •• Flag for home key which brings cursor to 
* S& •- beginning of field. 

whcnt=1 
editdec=.f. 
exit 

case flg=-500 £& -- Flag for end key which brings cursor v* 
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* it -- beginning of end of decimal field. 

deccnt=dec 
loop 

case flg=-700 St -• Flag for insertion which carries over into 
* U •• the decimal field. This is ignored when the 
* && -• decimal editing loop and transch is simply lost. 

deccnt=deccnt*1 
3 r,c+len(wholestr)+1 tay decutr 
loop 

endcase 
do case 

case deccnt<1 
editdec.f. 
whent=Ien<wholestr) 
exit 

case decent>dec 
flg=cr 
exit 

otherwise 
exit 

endcase 
enddo 
if f(g=up .or. ftg=down .or. flg=pgdn .or. flg?esc .or. flg=cr .or.; 

flg=pgup 
exit 

endif 
enddo 
flag=flg 
do case 

case flag-esc 
val-vaKstrval) 

case flag=up .or. flag=doun .or. fleg*pgdn .or. flag=cr .or. flagspgup 
posm=at(•-'.wholestr) 
if posn=len(whole$tr) 

wholestrispaee(len(whotestr)-2)+'-0' 
endif 
val*val<whole$trt'. *+decstr) 

endcase 
9 r,c say str(val,Mxcnt,dcc) 
set cursor off 
return 

procedure numentr 
para str,row,col,width,cnt, fig, transch 

right =4 
loll =19 how =1 PS* •10 end •6 Inscrtke)rc22 
ipece •32 period -46 
insert ",f. 
updateflag ».f. 
a rou,col+cnt>1 tay " 
do case 

case flge-400 
ch*deI 
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case flg=-700 

eh=insertkey 
otherwise 

ch=inkey(.1) 
endcase 
do white choesc .and. choup .and. chodown .and. chopgdn; 

.and. chofl .and. chocr .and. chopgup 
do case 

case ch=insertkey 
if (insert) 

inserts.f. 
else 
insert=.t. 

end if 

case ch=left 
cnt=cnt-1 
if (cnt<1) 

exit 
endif 
updateflag=.t. 

case ch=right 
ent=cnt+1 
if <cnt>width) 
exit 

endif 
updateflag=.t. 

case (ch=bs> 
do case 

case cnt=1 
flg=-400 
cnt=0 
return 

case cnt=2 
str=substr(str(2,len(str)'l)+' ' 
updateflag=.t, 
cnt=1 

otherwise 
str=substr(str,1,cnt-2)+substr(str,cnt,len(sir)*cnt*1)»' • 
updateflag=.t. 
cnt=cnt-1 

endcase 
case ch=home 

flg=-600 
return 

case ch=cnd 
flg=-500 
return 

case ch=period 
ch=-300 
exit 

case cnt>width .or. ch-f1 
exit 

case (ch=del> 
if cnt=1 
st^=subst^(st^,2,len(st^)•t)•• ' 
updateflag=.t, 

else 
str=substr<str,1,cnr1)*sub5tr<str,cnt«1,len($tr)<cnt)+* • 
updateflags.t. 

endif 

case Cch>&7.and.eh<58) .or. ch=space .or. ch=asc<'*') .or. ch*asc('*'> 
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if (insert) 

if cnt>1 
str=substr(str.1,cnt-1)+chr(ch)+substr(str,cnt> 
if (len(str)>uidth) 

temp=substr<str,1,width) 
transch=substr(str,len(temp)t1} 
str=terrp 
flg=-700 
return 

endif 
else 

if flg=-100 
str=chr(ch)+space(width-1) 
fia=-20o 
cnt-'cnttl 
return 

else 
ttr«chr(ch)*str 

endif 
endif 
if (len(str)>width> 

tenp*substr<str,1,width) 
transch*substr(str,len(tefflp)+1) 
str*tmp 
f(9*-700 
return 

endif 
updateflag*.t. 
cnt»cnt*1 

else 
if cnt>1 

itr*iut»tr(str,1,cnt-1)*chr(ch)*subatr(strrcnt+1,width-cnt) 
elie 
1f fig-100 

ftr«chr(ch)tsp«ce(wldth-1> 
fig--200 
cnt«cnt*1 
return 

else 
str*chr(ch)*sut»tr(str,2,uidth-cnt> 

endif 
endif 
updatefleg*,t. 
cnt»cnt*1 

endif 
endcase 

if (upditeflH) 
ttt*u1dth-IenCstr> 
if (ttt>0) 

3 row, col say space(ttt)»str 
else 
a rou.col say str 

endif 
B row,coUcnt*1 say •• 
updatefltg'.f. 

endif 
ch*inkey(.1) 

enddo 
flg=ch 

set color to /w 
return 
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•parameters Lib,win 
set cursor off 
da case 

case lib='P' 
cal l fwclip with ' - l =pana l / ' 
do case 

case win="F" 
call fwclip with "-U=fapi,nowait,row8,colli/" 

case win^'P" 
call fwclip with "~U=pa,nouait,rowB,colli/" 

case win="B" 
call fwclip with "-U=bsi,nowait,row8,colli/" 

case win=HA" 
call fwclip with "-U=dpa,nowait,row9(coll3/H 

case win="Q" 
call fwclip with ,,~Ws8a^tmm,now^it,row9,col15/,, 

case win="C" 
call fwclip with "-V^Cscreen^owait/" 

case win^'G" 
call fwclip with "-U=Cscreen,nowait/" 

case win^'E" 
call fwclip with H-U=Escreen,nowait/» 

endcase 
case lib='H' 

call fwclip with '-Umainuind/' 
do case 

case win="TM 

cal l fwclip with MJ=dtfca,n0Haft,r©w9,col1/" 
case win="AH 

cal l fwclip with H-U=dflogrsod,nowiit,row3,col1/" 
case win*"C" 

cal l fwclip with M -U=qac,nowait l row5 f col1/ H 

case win="0" 
cal l fwclip with "-U=cds,noua<t lrow9 lcol1/ H 

case win="Q" 
cal l fwclip with "-W=qtmarts,nowait,row9,col1/H 

endcase 

case lib='C 
call fwclip with '-l^cictrans/1 

do case 
case win="S" 

call fwclip with "-U*syssetup,HOUAIT/» 
case wins"!" 

call fwclip with M-U=inspeciJ,NQUAIT/» 
case win="F" 

call fwclip with "-U=ssinfo,N0WA1T/" 
case uin="T" 

call fwclip with "-UatransferiNOUAITiROUojCOLIO/" 
case win-"Q" 

call fwclip with "-u=adeae,MHiAIT,R0W6,COL10/" 
case wins"SSIH 

call fwclip with M-U=SSI,now9ft/M 

case win ='8* 
call fucllpwith "-U»SSSCREEN,nowait/« 

case win *'C 
call fwclip with "-U=IHI0,nowiit/" 

case win **D' 
call fwclfpwith n-U=SAHSPEC,nowaft/« 

endcase 
case libs'O1 

call fwclip with *-l*defchang/' 
do case 
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case win=' 
call 

case uin=' 
call 

case win=' 
call 

case win=' 
call 

case win=* 
call 

case uin=' 
call 

case win=' 
call 

endcase 
endcase 
junk=0 
do while ;unJ«>f9 

junksinkey(.l) 
enddo 
call fwctip with '-c 
set cursor on 
return 

fwclip with 
fuclip with 
fwclip with 
iB" 
fwclip with 
>C" 
fwclip with 

•F" 
fwclip with 
• X " 
fwclip with 

"-W=CAD,nowait,row8,colli/" 
"-U=CDDAP,nowait/H 

,,-U=QTH,nowaitfrow10,col12/" 
"-U=plabund,nowiat/u 

"-W=batch,nowai t/" 
"~U=drWe,nowait/" 
"-U=Xscreen,nowai t/" 
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T i t l e : Getdate 
Revision : 1.0 
Author : Richard Venning 
Date : 9/26/88 
Language : Clipper Sumer '87 

Abstract : This routine perfectly mimics the clipper date N T statement for the anil date format. Full error checking Is In effect. 

Argunents : (publically defined) date1,r,c,flsg,lfb,win 

Routines 
Called 
Libraries 
Used 

Revison History ( Include date,revision I.D., and details ) 

set cursor on 
home=1 
end &6 
pgup=18 
if datc1=ctod(" . . ') 
'Check for passing of blank string yearstr=' ' monstr *' ' daystr *' • 

File: CETOATE.PtG 
else 

temp *dtoc(date1 > 
yearstr xsubstr(temp,1,2) 
monstr *substr(temp,4,2) 
daystr *substr(temp,7,2) 

endlf 
year =.t. 
dategoods.f. 
set color to /u 
8 r,c say yearstr 
8 r,c*2 ley '.' 
a r,e*3 say laonstr 
a r,c+5 say •.* 
a r,c+6 say daystr 
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yearcnt *1 
monthcnt'1 
daycnt *1 
do while . t . 

do while year 
* M •• do while editing year field 

do getZnta with yearstr,r,c,fig,yearcnt 
do case 

case flgsfl 
do help 
loop 

case ft|*esc .or. fl«*up .or. ftg*dow 
month*.f. 
day.f. 
ytar'.f. 
eslt 

cast ytarcnt>2 
monthcnt'1 
month*.t. 
dayi.f. 
year'.f. 
eslt 

case yearcnt<1 .or. flg*-f00 .or. flg**300 i t flg*hom or backspace 
vearcnt*1 

U •- End HIS entered 
loop 

case flg*-200 
day».t. 
year*.f. 
month*.f. 
daycnt*2 
exit 

otherwise 
month*.f. 
year*.f. 
day.f. 
exit 

endcat̂  
enddo 

do white month 
do get2num with monstr,r,c*3,flg,monthcnt 
do case 

case ftg*f1 
do help 
loop 

case flg**300 tt backspace key 
yearstr*eubstr(yearstr,1,1)+' * 
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year=.t. 
day=.f. 
month=.f. 
3 r,c say yearstr 
exit 

case flg=ese .or, flg=up .or. flg=doun 
day=.f. 
exit 

case monthcnt>2 
daycnt=J 
day=.t. 
month=.f. 
year=.f. 
exit 

case monthcnt<1 
yearcnt=2 
year=.t. 
month=.f. 
day=.f. 
exit 

case flg=-100 && home key entered 
yearcnt=1 
year=.t. 
day=.f. 
month=.f. 
exit 

case flg--Z00 St •• End was entered 
day=.t. 
month=.f. 
year=.f. 
daycnt=2 
exit 

otherwise 
month=.f. 
year=.f. 
day=.f. 
exit 

endcase 
enddo 
do white day 

do get2nun with daystr,r,c*6,flg,doycnt 
do case 

case flg=f1 
do help 
loop 

cose flg=-100 68 homekcy was entered 
yearcnt=i 
yoar=.t. 
day=.f. 
month=.f. 
exit 

case flg=-300 &6 backspace key Has entered. 
monstr=substr(morstr,1,1)*' • 
month=.t. 
day=.f. 
year=.f. 
monthcnt=2 
3 r,c*3 say roonstr 
exit 

cose daycnt>2 ,or. ftg=esc 
exit 

case daycnt<1 
monthcnt=2 
'. oar=,f. 
month=.t. 
day=.f. 
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exit 

case flg=-200 U - End was entered 
day=.t. 
ycar=.f. 
month=.f. 
daycnt=2 
exit 

otherwise 
month=.f. 
year=.f, 
day=.f. 
exit 

endcose 
enddo 
if flgoesc .and. flg>-100 

do checkdt uith yearstrfmonstrfdaysir#dattgood ff .not. dategood 
ye»rstr=$p»ce(2) 
monstr *space(2> 
daystr =space(2) 
9 r,c say yeaistr+'.^m&nstr**.••daystr 
ycarcntO 
years.t. 
day=.f. 
month=.f. 
loop 

endff 
a r,c say yearstr*'.••Borc*r»t,*tday*tr 

endif 
if <{dr/ent>2 .or. ftg»up .or. ftgepgup .or. flgtdown .or. flg»cr .or.; 

flg'pgdn) .and. ditegood) .or.; 
(yearitr*,.,*nnnstr**.'*day*tr)»' . . • 

exit 
else 

if flg=esc 
exit 

endif 
endif 

enddo 
flag-fig 
if ftagcesc 

a r,c say datel 
set cursor off 
return 

else 
dateUctodtyearstr**. '•wnstr*'. f«disystr) 
if flagipgup 

1lag»up 
cndlf 
set cursor off 
return 

endif 
return 

Procedure gct2nun 
para itr,rMi,eol,ftg,cnt 
tab »9 right •« 
itit «19 how O 
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pgup =18 
end =6 
insertkey=22 
insert =.f. 
updateflag = .f. 
3 roMjCol+cnt'1 say '' 
ch=inkey{.1) 
do while ch<>csc .and. ch«up .and. chodown .ond. chopgdn; 

.and. c h o f l .and. chocr .and. chopgup 
do case 

case (ch=insertkcy) 
i f ( insert ) 

insert=. f , 
else 

insert= . t , 
end if 

cose (ch=left) 
cnt=cnt-1 
if (cnt<1) 

exit 
end if 
updateftags.t. 

case (ch=right) 
cnt=cnt+l 
if (cnt>2) 

exit 
endif 
updateftags.t. 

case (ch=bs) 
if cnt=1 

flga-300 
return 

else 
etr=substr(str,2,len(str)-1) 
updoteflogs.t. 
cnt^l 

endif 

case (ch=dol) 
i f cnt^l 

str=substr£9tr ,2 , len(str) -1) 
updateflogs.t. 

else 
str=substr(str, i ,1 )» ' ' 
updateflogs.t. 

endif 

case ch=hww 
flg»-100 
return 

case ch=cnd 
flga-200 
return 

case cnt>2 
exit 

case chstob 
cnt=3 
exit 
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case <ch>47.and.eh<58) 
i f ( insert ) 

i f cnt=1 
str=chr(ch)*substr<str,1 ( l ) 

else 
str=substr(str,1,1)«chr<ch) 

endif 
else 

if cnt=l 
str=chr<ch)«substr(str,2,t) 

else 
str=substr(slr,1.1>»chr(chj 

endif 
endif 
updateflog=.t. 
cnt=cnt*1 

endcose 

i f (updatoflag) 
t t l=2- lencstr ) 
i f Cm>0) 

3 roH.col say str+spacetttl) 
else 

3 row.col soy str 
endif 
a row.col*cnt'1 say " 
updateflago.f. 

endif 
chHnkcy( . l ) 

enddo 
f lgich 

set color to /u 
return 

procedure checkdt 
para year.iwxnh.day.cUtegood 

daugood*.*. 

if {year*w>nth*d*y)'»* ' 
datcgood'.t. 
return 

endif 
y:>vat'Y?ar) 
ft'vaMnonth) 
davaKday) 

i f mcl ,c r . y«1 .or. d d 
dateguoda.f. 
rttum 

endif 
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do c m 
C K I ««1 .or. in3 .or . m$ .or. m7 .or . mB .or. UP 10 .or. w*12 

ff d>5l 
d4t#Q0Od".f. 
return 

«ndlf 
c » e « 3 2 

i f yXt»Q .and. d»30 
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dategood=.f, 
re tu rn 

e lse 
i f d>28 

dategood=.f. 
return 

endif 
endif 

case m=4 .or. m=A .or. m=8 .or, m=9 .or. m=11 
If d>30 

dategood=.f. 
return 

endif 
otherwise 

dategood=.f. 
return 

endcase 
datcgood=.t. 
if y<10 

vears'O'+strCy.l) endif 
if ft<10 

month=,0,+str(m,1) 
endif 
if d<10 

days'O'MtrCd.l) 
endif 
return 
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International Atonic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Lawrence Llvermore National Laboratory 
Livermore, CA. 94550 

Developed by : COHPUCHEN, Inc. 
30998 Huntwod Avenue, Suite 107 
Kayuard. CA. 94544 
(415)489-6514 

This work supported by ILNL P0# 9107605 

Title : getstrg 
Revision : 1.0 
Author : Richard Iteming 
Date : 9/26/88 
Language : Clipper Summer '87 

Abstract : Generic editing routine for strings 

Arguments : publfcally defined strg,r,c,maxcnt,f(ag 

Routines 
Called 
Libraries 
Used 

Revison History ( Include date,revision I.D., and details ) 

•parameters strg,r,c,maxcnt,flag 
set cursor on 
inserts.f. 
updateflags.f, 
oldstrg=strg 
cnt=1 
sot color to /w 
a r,c say '» 
choinkcyC.I) 
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do while (choesc .and. chocr .and. chopgup .and. chopgdn .and.,-

choup .and. chodown .and. chof9 .and. choflO .and. ; 
entomxent) 

do case 
case (ch-22) 

if (insert) 
Insert'.f. 

else 
insert*.t. 

endif 

case (eh»19> 
ent«cnt-1 
If (cnt<l> 

cnt«J 
endif 
uiidatefttgi.t. 

case (ch"4) 
cnt»cnt»1 
If (cnt>aaxcnt) 

entwaxent 
endlf 
updateflaga.t. 

case <ch«bs> 
If ent»2 

•trg<subttr(atrg,2,len(strg)-1) 
updattfltge.t. 
ent«1 

else 
ff cnt>2 

<trg>tubttr(ttrg,1,cnt-2)<iUbttr(itrg>cnt,len(strg)-cnt»1) updatcflag'.t. 
cnt«cnt-1 

endif 
endif 

cist (ch'dil) 
If ent-1 
strg-sut4tr(strg,2,len(ttrg)-1) 
updattflagi.t. 
strg>>ubstr(atrg,1,cnt-1)*lubftr(strg,cnt»1,lenCatrg).cnt) 
updatiflag'.t. 

endlf 
case <ch>31.tnd.ch<256) 

If (Insert) 
• S 22,0 say • INSERT* 

If cnt»1 
stri"tubatr(»trg,1,cnt-1)«chr(c!.)»substr(strg,ent,a»xent-ent»1) 

else 
ttrg>chr(ch)>itrg 

endlf 
If (len(ttrg)>Mxcnt) 

strB*substr(atrg,1 ,euxcnt) 
endif 
updateflas'.t. 
cnt*cnt*1 

d i e 
• a 22,0 say • • 

I* o*»1 . . „ 
strg"subatr(atrg,l,cnt-1)»ehr(ch)»tubstr(ttrg,ent»1,«ixcnt'cnt) 

else 
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endif 
updateflags.t. 
cnt=cnt+1 

endif 
case ch=f1 

flag=f1 
set cursor off 
return 

endcase 
if (updateflag) 

ttt=jaaxcnt-len(strg) 
if <ttt>0) 

* 3 23,1 say ''->"+strg*"<- ttt="+str(ttt) 
3 r,c say strg+spaceCttt) 
else 

* a 23,1 say ".>«*strg*,,<-M 

9 r,c say strg 
endif 
3 rfc*cnt-1 say " updateflag=.f. 

endif 
ch=inkey(.1) 

enddo 
flag=ch 
if cnt>*maxcnt .and. maxcnt>1 

flag*maxcnt 
endif 
set color to w/ 
if ch=esc 

st'g=oldstpg 
set cursor off 
return 

else 
if (ch*cr .or. ch=pgup .or. ch=pgdn .or. ch*up .or. ch'down .or.; 

ch=f9 .or. ctiMIO .or. cnt>*fnaxcnt) 
set cursor off 
return 

endif 
endif 
* if we get here, an error condition exists flag=-?9 
return 
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International Atomic Energy Agency 

Developed for : Safeguards Technology Program 
Nuclear Chemistry Division 
Laurence Livermore National Laboratory 
Livermore, CA. 94590 

Developed by : C0HPUCHEM, Inc. 
30998 Huntuood Avenue, Suite 107 
Hayuard. CA. 54544 
(«15>489-65K 

This work supported by LLHL P0« 9107605 

Title : Getuhnum 
Revision : 1.0 
Author : Richard Uennfng 
Date : 9/26/88 
Language : Clipper Sumner '87 

Abstract : Gets a whole numbers 

Arguments : publicly defined" v8l,r,c,maxcnt,flag,l1brMln 

Routines 
Called 

Libraries 
used 

Revfson History ( Include date,revision I.D., and details ) 

* parameters(publicly defined) vfll,r,c,n»xcnt,flag,lib,win 
set cursor on 

strval =str<val,maxcnt,0) 
wholestrsstrvat 

whent *1 
pgup «16 
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set color to /N 
a r,c say uholestr 
a r,c say " 

flg=0 
ch=inkey(.1> 
do while f lgoesc .and. f!s°PSdn .and. f tgoup .and. flgodown .and. f t g o c r ; 

.and. f lgopsup 
do whnumentr with wholestr,r,c,Mxcnt,whcnt,f lg 
do case 

case flg*f1 
do help 
Loop 

endcase 
if flg=up .or. flg*doun .or. ftg>pgdn .or. flg>esc .or. ftg«cr .or.; 

ftg*pgup 
exit 

endif 
enddo 
>Mag>ftg 
do case 

case flag'tsc 
val*val(strval) 

case flag*up .or. flag»down .or. flag*P9dn .or. flag*cr .or. flagcpgup 

foMt-att'-'.whoUstr) 
f posa*lan<whol*fjtr) 

val*0 
etia 

valzvat<taV>U»vT) 
endif 

er-dcase 
£f r,c say str(val,awxcnt) 
set cursor off 
return 

procedure whnuaentr 
para ttr,row,col,width,cnt,*t« 

right «4 
left «W 
how "1 
pgup *18 
end «6 
insert Iceyi 22 
space *32 

insert * . f . 
updateflas * . f . 
a row,col+cnt-1 lay " 

ch«lnkey(.1> 

do while ehoesc .and. choup .and. chodown .and. chopgdn; 
.and. c h o f l .and. chocr .and. chopgup 

do case 
ease eh=isMert*ey 

i f ( insert ) 
inser t * . f . 

else 
inser t * . t . 

endif 
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case ch=left 

cnt=cnt*1 
if (cnt<1) 

cnt=1 
ch=inkey(.1) 
loop 

end if 
updateftogs.t. 

case ch=right 
cnt=cnt+1 
if (cnt>uidth) 

ch=cr 
exit 

endif 
updateflags.t. 

case (ch=bs) 
do case 

case cnt=1 
ch'inkey(.l) 
loop 

case cnte2 
str=substr(str,2,len(8tr)-1)»' • 
updateftag-.t. 
cnt«l 

otherHise 
st^substr^trJ.cnt-^^siirttrUtr.cnt.lentttO-cnt*!)*' • 
updatef(ag=.t. 
cnt=cnt-1 

endcase 
case ch=home 

cnt=1 
S row,cot say •' 

case ch=end 
cnt=width 
3 row.col+cnt-1 say " 

case cnt>width .or. ch»f1 
exft 

case (ch-del) 
if cnt=1 

strssub$tr<str,2llen(str)-1)+' • 
updateftag=.t. 

•?lse 
str=substr<strj,cnt'1)*subm(str,cnt+1,len(str)'cnt)+' ' 
updated eg-, t. 

endif 
case (ch>47.and.ch<58) .or. ch»space .or. ch«asc(,*>') .or. eh*HC('-') 

if (insert) 
if cnt>1 

str=substr(str#1,cnt-1)*chr(ch>»sii>str<$tr.cnt,uidth-cnt) 
else 

str«chr(ch)*substr<str,1,width-1) 
endif 
updateflag=.t. 

else 
if cnt>1 

str«substr(str,1,ent'1)*chr(cb)»siiwtr<str,cnt*1,Hldth-cnt) 
else 

if cnt=l .and, (.not. updateflag) 
strschr(ch)*spate(width-1) 

else 
str=chr{ch)*substr(5tr,2,yidth-cht> 

endif 
endif 
updateflags.t. 
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cnt=cnt*l 
endif 

endcase 
i f (updateflag) 

t t t=width- len(str ) 
i f ( t t t > 0 ) 

•3 row,col say space( t t t ) ts t r 
else 

a row,col say str 
endif 
a rou.coUcnt ' l say " 
updateflags.f. 

endif 
ch=inkey(. l ) 

enddo 
if updateflag 

cnt=uidth 
endif 
flg=ch 

set color to /w 
return 



File: IA.BAT 
echo off 
ftrun /m=6 
iaea 
unflash 
if exist mast.bat mast 

0> 
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# 
# Hake description file for IAEA fortran sources 
# 
M 
M Macro Definitions # 
OPTIONS = /c /Ox /«Yb /Ge /FPi 
CONPILER = fl 
FORLIB = iaeafor 
OTHERLIBS = filesub+grafsub+acssub+dbsubs+comnsub 

# 
U Inference Rules # 

. f o r .ob j : 
S(COMPUER) I(OPTIONS) $*.F0R 
l i b StFORllB) • • t ' . o b j ; 

n 

ave.obj: ave.for 
decay.obj: decay.for 
c2jdat.c*jj: c2jdat.for 
anresult.obj: anrcsult.for iaeadb.cmn 
diaea.obj: diaea.for iaeadb.cmn 
dsave.obj: dsave.for top.cmn 
bwf.obj: bwf.for 
bkgd.obj: bkgd.for 
maxveI.obj: maxval.for 
stripl.obj: stripl.for 
ncnts.obj: ncnts.for 

rdsk.obj: rdsk.for 
bkgrd.obj: bkgrd.for 
etail.obj: ctail.for 
gfit2.obj: gfit2.for 
pufity.obj: pufity.for 

diags.obj: diags.for 

more.obj: more, for 
matinv.obj: matinv.for 
idpmy.obj: idpmy.for 
ttest.obj: ttest.for 
dchdat.obj: dchdat.for 
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testbin.obj: testbin.for 

rdbin.obj: rdbin.for 

sppou.obj: sppou.for 

getd.obj: getd.for iaea.cmn 

strlcn.obj: s t r len. for 

ciccro.obj: cicero.for 
S(COMPtLER) S(OPTIONS) cicero.for 

ia .obj: ia . for iaeadb.cmn iaea.cmn 
$(COHPUER) K O P T I O N S ) ia . for 

dchcck.obj: dcheck.for 
* (COMPILER) *(OPTIONS) dcheck.for 

master.obj: master.for top.cmn 
S(COHPUER) ((OPTIONS) master.for 

master.exe: master.obj fa.obj ciccro.obj dchcck.obj l(FORLIB).l ib dbsubs.lib 
link /E masterMa*dcheck4ciccro ( (,S(F0RLIB)-»t(0TKERLIBS) /SE:256; 
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* 
# make info file for IAEA dBASE programs * 
* 
# Macro Definitions * 
COHPIIEK = clipper 
OPTIONS = -in 
PRGLIB = prgs 
LIBRARIAN = lib * 
* 
# Inference Rules # 

.prg.obj: 
J(COMPILER) »".PRC S(OPIIOHS) 
^LIBRARIAN) S(PRGLIB) -•S' .OBJ; 

# 
iaea.obj: taea.prg 

S(C0MPILER> faea tCOPTIONS) 
checkia.obj: checkia.prg 
chdcfalt.obj: chdefalt.prg 
funkey.obj: funkey.prg 
cicdata.obj: cicdata.prg 
getiadat.obj: getiadat.prg 
dch.obj: dch.prg 
endi ta l l .ob j : endi ta l l .prg 

decf nifn.obj: decfnum.prg 

inputban.obj; inputban.prg 

gctkey.obj: getkey.prg 

gctcool.obj: getcool.prg 
iaea.cxe: iaea.obj S<PRGLIB).S(IIBRARIAN) 

link /E iaea,,,I<PRGUB> /SE.-256; 


