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PREFACE 

a 

This software manual is addressed to the Westinghouse Hanford's 
Radioisotope Power Systems Facility personnel (programmers and supervisors) 
who maintain the software on the Pu-238 isotopic analysis system. The 
document is  divided into two parts. Part 1 describes the computer codes that 
control the system, analyze the spectral data, and determine the relative 
plutonium abundances. Part 2 contains the software listings of the analysis 
codes. 

In addition to this manual, two other manuals complete the description of 
the Pu-238 isotopic analysis system. The Pu-238 Isotopic Bna;Lvsis Users 
Manual. (UCRL-CR-107467, Vol. 1) explains how to operate and calibrate the 
system. The W v s i s  (UCRL-CR-107467, Vol. 2 )  
describes the system components and provides service and maintenance 
information. 
for the nuclear instrument modules. 

In that volume are detailed instructions on required settings 

All commercial items mentioned in this manual are assumed to be 
functioning correctly for the purposes of system operation. Users are 
referred to individual equipment manufacturers' manuals for details of 
operation, troubleshooting, and maintenance of this commercial equipment. 

NOTE: If any of the Pu-238 Isotopic Analysis codes are subsequently 
changed, users are asked to print out the changed listing and replace the 
listing now in this manual. In that way, this document will be kept 
current. 
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C*****************~.**~.**************~.***~.********~********************** 
C 
C ADGTE 
1: 

c; S e t  t h e  date arid ' i i~ie  f t 7 ~  . ~ s s . ~ Y  



. -  



c; *. * * * * *. *. * * * * * * *.* * * ** * * * * * * * ** * * ** * *it.*. * *. * ic *. ** ** ic **. *. *.*it * * * *. *.* * *. * * * * * * ** * * * 
c 
c AENEl 
c: 
i: Elii V A X  corrmunica t ion  a-c  e n d  iif assay.  

L e a r l y ,  in w h i c h  c.3s.e " & - I " '  is s e n t .  ' A Q '  is no'c ~jeri-t,  
Message t y p e  ' A E  .' is ser: t  unless  t h e  .3fjfj.2!y w a s  terminaTed 

c: beCZIJ5E ii: i s  c?e!-tet7.3,ted elf jewhet-.e. 
P L. 

C E n a b l e  s a n ~ p l ~ ;  UNLCMD a n d  d i s a 5 l e  sarr iple  pc:t-ct3.-ti.iOri. 

C 
c 16-Jan-84 M F ' K  

C ll-Nov-EI7 IrJDF: Added t e s t  f o r  au'ccocycle 
C 

C 

c 

c 2rg- ir; ug- 8'7 &LIE 

~ * * * * * * * * * * * * * + * * * * * * * . * * ~ * * . * * * * * * * ~ * * * * ~ * * * * . ~ . * * * * . * ~ i c * i c * ~ * * * * * ~ * * * * * * * * ~ ~  

SUERtSUT' I N E  AE t\lLl 

INCLUDE 'CONTRL .CMN' 
INCLUDE 'CVAX.CMN' 
INCLUDE 'CASSAY.CMN' 

INCLUDE ' ADAC. CMN' 
C 



c 
C 
c 
_C 
C 
C 
c 
c 
C 
C 
C 
c 
c 
C 
C 
C 
c 
c 
c 
c; 3, 

c 

C 
C 

c 
c 
c: 
(.-. 
-id 

CMS 1 0 - M A Y - 8 4  
REV.  I 1  -SEP-E4 CMS 
R E V  1 1 - N O V - 8 4  WDR 

Rev 2 9 - N O V - 8 4  MPK 

Rev 04- Jan-85 MPK 

Herr~iived WRTDAT s i n c e  a l r e a d y  d o n e  f Q r  LLNL 
i n s t r u m e n t s .  L i v e r m o r e  systems a l w a y s  w r i t e  
d a t a  to disk::. 
heplace  l i s t - d i r e c t e d  with 
f orrriat:-C-ed I/O 
Remove VAX c o m m u n i c a t i o n  t h a t  is 
h a n d l e d  in ASSAY - c h a n g e  rest 
t o  meet s p e c s  
Add calls t o  AElATE arid AEVAX 
Check VAXUF' i n  corr~rr~ c a l l s  
Redo l o g i c a l  flags 
Added assay type ' A ' y ' S '  f o r  l o g  
S e n d  'MS' rrie~isage t o  VAX 
M o d i f i e d  f o r  M i c r o  V&X I I  
M o d i f i e d  f o r  uVa:.: i I  

SUBROUT I NE ASOF'T 

The f o l l o w i n g  corrimori block:  f i l e s  a r e  g e n e r i c  f o r  a l l  i r is-krumeri ts  

c 
,-' 
i-r 





i 
c 
c 
c 
c 
C 

C 
C 
C 

C 
C 
C 
C 
C 
c 
c 
C 
c 
C 
c 
cw 
1= 

P LJ 

c 

I' 

C 
c 
c 

Rev 
R e v  * 

Rev. 

R e v  = 

Rev.  

R e v .  
Rev * 

26-AF'R-B4 
(xj-uC-r-84 CMS ADDED CiEcufi-r= . I -HUE.  I F  ERRUR I N  O P E N I N G  F I L E  
22- OCT-84  M J C  Changed  ' BACt:::GR. D A T '  TO BKF I L i n  o p e n i n g  Dt:::LUP.!1 
(31-NOV-84 wdr a d a p t e d  t o  LIVERMORE n e e d s  f o r  s o l i d  isotopic 

17-CIEC-84 WEIR rrlodif i e d  f o r  s o l i d  i s o t o p i c  instrument 
03-JAN-85 MPK Restored DATTIM o p t i o n  argur r len t  

1 8 - J A N - 8 5  MPK Removed c a l l s  to s e n d  '&E' and ' A T '  

i n s  t r um en -I- 

R e v i s e d  COMM c a l l s  t o  f o l l o w  s p e c s  

m e s s a g e s ,  w h i c h  w i l l  b e  h a n d l e d  e l s e w h e r e .  
S en d i n  q ' AQ ' is still clone here. 
Removed d e a d  c o d e  at 501. 

13-FEB-85 MPK Redo l o g i c a l  f l a g s  
2 0 - F E B - 8 5  MF'K R ~ I T I O V ~  Ref til CS90.  CMN 

C o n t i n u e  l i n e  t h a t  w a s  b e i n g  c u t  o f f  
t:)2-AFtR-86 WEIR M o d i f i e d  for Micro VAX I 1  
3 0 - A u g - 8 9  WEIR Modif ied f o r  Fu2J8 irtstrurrtent 

SUBROUTINE ASSAY 
L O G I C A L  * 1 I A N S  

T'he f o l l o w i r l g  cImlrriort blncct:: files a r e  g e n e r i c  f o r  a l l  ir ts 'crunien?s 
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c 
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C 
c 
C 
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C c**********~***~~~.~*******.*.********~*****~***~*~.**.****.************* 

: .  .- 
c 
il: 

T h e  f s l L o w i n q  corrmort block:: f i l e % .  a r e  garieric f o r  a i l  iristrumterlts 
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1 (:I SSMU = SMU 
C I F  (RUNFLGf4f .EQ. (:>)THEN 

I F  ( (  (frCNST( 1 )  mEQ.(:i) .ANTI. ( f tCNST(  12) .GT.C)) .UR. 
1 (GEOM - DCNST(15) .LE. (:)))THEN 

VALUE = 1 .(:I ! S k i p  efficiency c o r r e c t i o n s ,  bu t  aiiow 

SSMU = 2.*SMU ! T o  increase t h e  e r r u r  assuc. w i t h  v a l u e  
GO T O  20 ! a b s o r b e r  carrecJciuns. 

r F  (SMU .ET. .(:)(:!I) G f i t w s  = GAMAS *SMU (1. -EXF'(-SMUI) 

E N D 1  F 

c 

C 



c 

INCLUlCiE 'CONTRL .CMN' 
INCLUDE 'CLUNS.CMN' 
I NC L UD E ' C Kf I AG . CMN 

DIMENSION X C ( 2 ) , T K E F C H ( 2 )  
DATA L P /  - 1 / 
I I A T A  LFi/6/ 
I F ( N U S H P S  .NE. 0 )  THEN 

NOC = 1 
E X P l  = A T A I L  
GO TO 10 

ENIS I F 

! Paramet-er  s p e c i f  ica.l-iort hac, precedence. 

! Shape  cons-?an'cs on f i l e .  

E T A I L  = TSHPS * G A I N  
E X Fi2 z ET& f i 
GAP4 = G A I N  
IF:U = ZERO 

.... . . . . . . . .  
,:.>I..,! .!. i _ f (  - -  ! . j :::: :- 9 iL. ''? 



c7
 

. ts
 

.
.

 
.

.
 

t 

V
W

t
H

 
z
 
r
 

71
 

m
 

I+ -I
-!
 

z
 

ra
 

,
I
.
.
 

3
-
z

I
l
Z

I
I
r
 

H
 

-4
 

T
i 

T
!
 

E
 
1
 

3
 

*, .
-. 

.r
-.
 

:,
 

: 
.

/
 

:
 

: 
I. ?S
 :
 

'...,
 

- 
,.-

. 
'L

A
. 

:., 



. : . . .  . 

c 

6 (3 

+ 

ISETERMINE PEAK: FiCtSITIONS OF R E F E R E N C E  F'Ekt:::S 

C A L  L G f  I T ( JPK 'I M , A L  FA,  E X P 1 , E XF12, F'KF'C) , FsHT , ER , Y 1 
IF(EH .EL). -2.)GO 1-Cl 78 

TREFCH( J )  = FIKFiO + ST1  - 1. 
CALL L I N C o R ( C L I N , T R E F C H ( J ) , X C o )  



1 50 s-r (E$-[- - "?' F;' I rJ .) ,; Gf2] p,! 
. . . . . . . . .  . .. . . .  . . . . .  . . . . . . . . . . . . . .  :, :..:.> . .:..: . . .  ..'.., ..,: .. : . i,:.. ' ' ... .'*ENjJ':= ..(:.EENE;'. - .ZEklC)) . ' ;  /. ..GRIN .:; I.' . '$. : ' .  

. . . . .  . . . . .  . .  . . . .  . .  . . .  . . .  . .  . .  
. . , .  . .  . .  

. . fST .- . :  - S-i- + (:I..% 
,. . 

IEil[; f f N f j  + (:Is?; 

c Correct f o r  sys-kerri nonlinearity by correcting the reference 
c energy v a l u e  

C A L L L I NCOR ( C i I N ., F: E F C h , W 1 
R E F E N  z Z E O  + GAN Jt. F'F' 
f F 

HEFCH I: (I5T + I E N D )  /' 2. 

( L ONGF'F? IrjR I T E ( L O U T ,  1 1 55 I S T t S T , E END 'i Sl- , F: E F EN , Z E RO GFi I N 
11-55 FORMAT( '  Si--Ch E n e r g y  End ene rgy  si-art Refer1 Zero'. , 

Ga irr ' / I 6 6 F  1 0 .4 1 
C TYPE 9449 'I I S T .  EST, EENIS ST ., EEFEN 'I ZERU .i & G I N  
C9999 FURMAT ( I 5 , 6 F 1 0 . 4 )  

+ (  

HETUEN 

SUBROCITINE LINCOK(CLIN,CH,XI 





C 



r!
 

m 

.
.

 

Y
 a 



C 
r, *** * ** **. * * * * 4. * * * * * * * * * * * * * * * *. *. * * -% * si * * *. *. 9 * * .)(. * ** il- * * * * *. * * * *.* * *. * * * 
C 
C CURfiTA 
C 

L c u r r e n t  d a t a  i n  MCA 
c 
c CMS 1 0 - M A Y - 6 4  
c REV. 11-SEF1-B4 CMS 
C Rev.  rX3-Sari-85 MF't::: remove r e se t  01: PIC f l a g  
c (TICIW dur~e  b y  l ' N ' t F L G  j 
C R e v .  0 2 - A p r - B b  WDR Modified for Micro VAX I I  
c 
C ~ ~ i . i t - . # - * + * ~ * ~ * * * ~ * . * * * * + * . * * * . * * * * * * * * * * ~ * * * * * * * * ~ . ~ . * * * * * * ~ ~ ~ . i l - ~ . ~ * * ~ ~ . ~  

c 

C 
C The f ctllowirtg corrimon block f i lel ;  are  gene r i c  f o r  all i n s t r u m e n t s  
c 

Responds ta t h e  opet-.a'ic>r requesi :  for ass.3~ f rom 

SUERUUT I NE C'URDTA 

INCLUDE 'CONTRL .CMN" 

INCLULIE ' CF 1' L ES . CMN 

I NCLUJIE CEACKG . crw 

I N C L U f l E  'CASSAY.CMN' 

INCLUDE 'CLUNS.CMN' 
INCLUDE 'CVAX.CMN' 

c 
C T h e  f o l l c ~ w i n c j  cI-7mrrtorl block: f iles a r e  i r ts . t ru r r ten t  s p e c i f i c  f o r  
C gamm.a r.3.y and x - r a y  m u l ~ i c h a n n e l  i n s k r u m e n ? s  
c 

INCLUClE 'CSPECT.CMN' 





C G e t  d a t a  d i r e c t l y  f ront  a disl.: f i l e  
C Check w h i c h  r e c o r d s  T h e  f i r s t  a n d  i.3s.C- chartneIs art2 i n  
c 

.- (I! 
.:.: 

t. 
L. 
- 
.-, L 
C 

C 
C 
C 
C 

... . _ .  :. S' . . . :. ::.. .. :....:... , . . .. 

F i r s t  a n d  las'c charinele, a r e  i n  t h e  same record 
Read the whole  r e c o r d  

Get h a l f  t h e  d a t a  f r o m  t h e  f i r s t  r e c o r d  
and half f r o m  t h e  s e c u n d  

..... . . .. . .:... . . ,.. x*., . _, .. , . 



C 
c 

time r e c e i v e d  from V c i X  a n d  s t o r e d  in 
t h e  CVAX ciimrnorl. A d a p t  t o  'che NSHiFMF 

c g e n e r i c  program. Acid .sutiini.s.tie ~ 7 i ~ e r . s . t o r  
c i n p u t  of d a t e  arid 'iime i f  d a t e  a n d  time 
.f: a r e  f ound t o  b e  u n r e a s o n a b l e .  
C Rev 14- Ju l -€37  R'ICIF' M o d i f i e d  f o r  u V A X  I 1  
c F : ~ v  l.t3-Sep-i37 HDF' Remove O p e r a t o r  f rum i n i t i a l i z i n g  d a t e  
C and  time. (IOF'T=t:)) 
i: 
c O p t i o n s  : 
i: 
c 
C 
C 

0 - G e t  i n i t i a l  d a t e  arid T i m e  f r o m  o p e r a k o r  i n p u t  

1 - U p d a t e  d a t e  a n d  time f r o m  m o n i t o r .  
arid g i v e  t o  m o n i u o r .  

C 2 - U p d a t e  a n d  l e t  o p e r a t o r  v e r i f y  o r  c h a n g e .  
C 3 - S y n c  t o  VAX d a t e  a n d  time [ n o t e  t h a t  t h e s e  
c m u s t  have  b e e n  5e t  up by a c a l l  t o  W X  
c 
c D A T T I M  j . 
1: 

i~************.*********~******************~****it.**********.******* 

c 

c onimurl i c a t i o n  imrrt e d i a t e 1 y b e  f a r E: c a 1 1 i n  CJ 

SUErROU-f' I N E  WATT I M ( OPT I ON 1 

INTEGER OPTIUN 
C 
C The  
c 

c 

c 

-._i 
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C**********9********************~*~.******~~.******~.*~.****~.******** 
c L I I A L G S  [ D I k L O G  s u b r o u k i r t e  f o r  s o l i d  i s o t a p i c  system) 
C 
C Assay arid b a c k g r u u n d  d i a l o g u e  with opera-t'ior f o r  t-ne E-cl l id  

.. &. ~ {- .i c.. ! .l ris .r .o.i .e rt.t: .................... . : : . . i  ... .i. . . . . .  . . . . . . . . . .  : . . . .  :..,: ....... ..-..1 . . . . . .  
. .  . .  . .  . .  

t *.**'This rcgut i r ie  needs 'io be rrtcidif i e d  f o r  ? h e  coi'riUiuriicakioi-i5 
I-. 

c 
C S S J  1 7 - A U G - 7 9  
r, RE'J. 3 1 - M a y - - 8 4  IC 

.c REV. G1-NOV-€34 WDR CREATE F I L E N A M E  FOR CURRENT DATA 
C REV. 11-OCT-E34 MJC: CHANGED ACCEPT TO R E A D  WITH ERR TO BRANCH 
C BACK TO 'ENTER NUMBER OF CYCLES/CALIBRATIONS' 
C REV. 24-NOV-€34 MPt::: R e p l a c e  l i s t - d i r e c t e d  w i t h  f o r m a t t e d  1/0 
c: R E V .  1 9 - D E C - 8 4  WKiR M o d i f i e d  for s o l i d  isoropic i r t s t r u m e r ~ t  
C REV. 1 4 - F E E - 8 5  MPK R e w r i t e  t o  do " r e a l "  VAX corrtrn 
C R e p l a c e  a11 ACCEPTS w i t h  R E A D S  h a v i n g  
C EN11 a n d  ERE e:.: its 
C Use YESNO t o  a s k  y e s i n o  q u e s t i o n s  
C REV. 2(:>-FEB-85 MPtt: Check:: ABORT' a f t e r  calling GETSIVIP 
C Rev. 2 3 - O C T - 8 5  WDR M o d i f i e d  c o m m u n i c a t i o n s  w i t h  t h e  VAX 
C i n s t a l l e d  'La' message to VAX 
c Rev. 2 1 - N O V - 8 5  W D F :  G e t  Cadntiurrt a b s o r b e r  t h i c k n e s s  when 
!; 

C Rev ~ (>Z-Apr-'& cJDK h a d i f i e d  f o r  l v i ic ro VAX I 1  
c R E V .  1 3 - J u l - 8 7  R D P  M o d i f i e d  f o r  u V . 3 ~  E I  
c CoT-lvert BYTE s t r i r l g s  iT;iiAfiAC;'lER s t r rnqz .  

!- c h e c k  a d d e d  b e f o r e  p e r f o r m i n g  ASSAY. 

e 
C**********************************~******~******~***************** 

3.3cC::age **.E /-I 

C REV. t:)5-Sept-a4 T E S  it:): 28 

c a 1 i b rat in g 

Re'./. 13-Aug-E7 RUP P re 1 i r r i  i n  a r y  ti a r d w  a r e  a n d  A c q u is -t i on 

Rev.  02-M.zcty-90 WDR Removed COMM c a l l  f o r  P u 2 3 8  i n s t r u m e r i - ~  

P 
L, 

SUERCJUT 1 N E  D I ALDG 

L UG I CAL * 1 

REAL*4 MONTH 

'T' E S N i J  'I MV t 
c t i A R A c - r E H * i  5 CUF:D-I-A 

INTEGER SAMLEN 



c 
c 

c 
. .. 

L 
L 
c 
-. 

c 
!Z 
C 

. .  . 



C P e r f o r m  Preliminarv Check: on A c q u i s t i u n  Sys tem 
CALL PKECHt::: 
I F ( p,J,j('jb;T 1 GiJ T'i"j 4(:)('j 

ipuC.?c; ... j -rH E /\j 
. . . . .  . . ......... . . . . . . . .  ,l. . . . . . . . .  ..... l>..  ... :.: .............. >'.... :. ..,: .......... +...#. ...... .: . . . . . . . . .  .......... 

. . . .  .;._ . 

'( i *:. .rf-Yp.E *(j57> ..v..-*.,: 

. .  :,57 FORMAT ( /  '9Remov& any Samd1.e ' t h e n  p r e s s  RE l I JF iN  -;:: ' 9 .' 

ACCEPT 3 (XI 1 
FORMAT ( 81. )A)  1 (:I[:) 1 

END I F 
CALL ADATE 
GO 7-a 5c:,r:, 

2 
-C A b o r t  the m e a s u r e m e n t  because of  n e g a t i v e  i n p u t  
C 
4 1:) (:I TYPE 1019 
1019 FORMAT(/' M e a s u r e m e n t  a b o r t e d  by operatcar i n p u t '  ) 

4 5 (1) ABORT = .TRUE. 

5 0 (1) RETURN 

2 

c 

E NU 
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C 
C 
C 
c 
C 
C 
C 
C 
C 
C 
c 
C 
C 

F i l e  f o r m a t :  
INUM (Me5sage call nun lbe r )  = I 4  
I A R G  { A S C l I  argumerl ' t  p a s s e d )  z ki 
MESSAG (ASCII e r r o r  1Tle55agej = 7 2 A 1  

21-kpr-€34 L C  
REV. 12-OCT-84 MJC: CLOSED DKLUN1 I F  ARE = '  ' 
R e v .  1 9 - A p r - € 3 5  MPK Remove r e d un d an t i rl i t i .a 1 i z a t ion  

R e v .  2 9 - A p r - 8 5  MF'K Put MESSAG and 1CHAR in CMSG corrmorl 
REV. 02-Apr-86 WDR Modified for Micro VAX I 1  
REV. 13-Jul-87 RUF M o d i f i e d  for uVa:.: I 1  

of KIKLUN and  E N L U N l  

C o n v e r t  BYTE s t r ings  'co CHARACTER s t r i n g s  
c 

C 
C 

c 

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

SUBROUTINE ERRMSG(INUM,ARGI 

f' 

L 

CHARAC1"ER & R G + l F i ,  IAKG*.1  
C 
J- T h e  f o l l o w i n g  corrtmorl b l o c k  f i l e 5  are g e n e r i c  for all instruments 

.. .. 









C 
C 

C 
C 
C 
C 

A r m  o u n  c e s t a r t u D 

I n i t i a l i z e  l o g i c a l  f l a g s  and h a r d w a r e  lor t h e  i n s t r u n t e n t  
I f  problerrt w i t h  t h e  baruware - a b o r t  f l a g  is se'i 

C 
c 
C 
c 
c 
c 
r 

c 
C 
c 
C !  
C !  
C !  

c 

R e s e t  d e f a u l t  settings f o r  t h e  Assay o p t i o n s  
Argument  0 r e s e t s  d e f a u l t  f l a g s  a n d  p a r a m e r e r s .  
A r g u m e n t  1 p e r m i t s  a p e r a t o r  .'cs se1ec-C- f l a g s  arid p a r a m e ~ e r s  

s e t  v a l u e s  for 8232 s t a b i l i z e r  

CALL STAESET 

Get 4;inle sync fromi VAX and sei: date a n d  'time 

--. 



A -  
ME - 
MF' - 
H -  
AC - 
A D  - 
AU - 
A U D  - 
C -  
CLi - 
El - 
L A  - 
L M  - 
ST .- 
F: - 
ir,i 
Qc, - 
HS - 
' x -  

- 

Assay 
M e a s u r e m e n t  c o n t r o l  - BiaE. 
Measuremen t  c o n t r o l  - P r e c i s i o n  
H e l p  - d i s p l a y  menu 
A s s a y  C u r r e n t  d a t a  i n  MCA 
A5lc.a.j d.3.t.3. f p-om D i s k :  
AU t o cy c 1 e 
Autocycle from D i s k  
C a 1 i b rat i on 
C a l i b r a t i o n  f rom D i s k  
Lief a u l t  
L i s t  Gssay log 
L i s ?  M e a s u r e m e n t  c o n i - r a l  log 
s t .a Ji u s  
Read da'ia f r o m  d i c k  d .. 
&4t-.ite d.3t.x TQ disc:: 
c h a n g e  UUtpu'i l i s t i n g  device 
iielrj S u p e ~ v i s o r .  mode 
eX it 

.. .;.~ 

... 
ii 

1 
-. 
... , ,  _. . 

. . . . . . . . . . . . . . . . . .  .. 





-5 f
 - =I
 

fi
 1
 

rt
- 

U
 m r
. 

-h
 

r
 . n
 

n
 

-5 0
 

3
 

i2
. 

1.9
 

s 
t'.

 

T
.
 

:
 .. 

.
i

 
5
 

rr?
 

3
 

Ti
 < El Q
 





I N C L U D E  CON"rRL. CMN' 
C 

B Y T E  NFLGl,NFLG2,NFLG3,NFLG4,NFiG5 
EQUIVALENCE ( N F L s l , N F L c ( l ) ) , ( N F L G Z , N F L G i 2 j )  
EQUIVALENCE ( N F L G 3 , N F i G ( 3 ) ) , ( N F L G 4 ? N F L G o ) , ( N F L G S , N F L ~ ( ~ ~ )  
E QU I VA L E NC E ( KK: .I NWHDS ( 2 ) 1 !Fi f u d g e  to transfer 1:::C::: to OUT. 

D I M E N S I O N  AX (MXFFI) 
EQUIVALENCE (AX,VM)  
IIUUB L E PRE C i S I ON AF'HA ( MX F F' M X F F' 1 , XSUM ( M X F F' j 
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6 0 
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INCREMENT SHORT TERM T A I L I N G  SLOPE 
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GET NEW P E A K  HEIGHTS 
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E N D  
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REAL *4 L IO1 I: M , H i 1  I M 

D 1 ttl E NS I O N  H t i  F i 2 1 

CALL  RUCHNS (BUF,1,2,NDEV) 

LIVTIM) 

R E T U R N  
E N D  



c 

INCLUDE ' f BTRMDEF 1 ' 

COMMON/RTI/ I Nt:::E't' 3 INCHAR 
INTEGER I t4K: E Y 
CHARACTER 
I N f E G E R*4 STf iTUS,VKID ,PBID  LENG'TH , T I l ~ l E u i l ' T  

INTEGER*4 S M G B K E A D - S T R I N G  

c 

I NCHfiR* 1 7 1 NPUY*.4 

c 

C 
C R e a d  Key I n p u t  

LENGTH = 1 
TIMEOUT = 3 
srArus = SMGBREAD-STR I NG ( VK I TI 

INPUT 

I F  ( .NOT.STATUS) THEN 
INCHAR= ' ' 

Cf iLL  L I B B S I G N A L f % V A L ( S T A I U S )  1 

I NCt"!AR= I N P U V  f 1 : 1 f 
INKEY = 1. 

1 Nf::: E \$ = (11 

ELSE 

END I F 

END 

. _:-. 





.. _:-. 



L 
C 
C 
C 
C 
C 
.s 
C 
C 
c Rev. (34 - AF'R - 86 W DR M o d i f i e d  for Micro VAX I 1  
C REV.  05-  J U L - ~ ~  Rrw M o d i f i e d  f o r  u V A X  I 1  w /  RDAC E i r ive r s  
C 
C***~****************~******~.************************************ 
c 

C 

C 
C 
C 

C 
C 
c 
c 

P 
Y 

C 
c: 
c 

i- ._ 

__ - i.' 

SUBROUTINE GET9C) (NADC 1 

L O G I C A L * l  ANS,SMALL 

The  f o l l o w i n q  corrlrriort b l o c k  f i l e s  a r e  generic  f o r  all i n s t r u m e n ' c s  

INCLUDE ctm-rix. CMN I 
INCLiJDE t'LUt\iS. CP!N 
INCLUDE 'CFILES.CMN'  
1 NCLUJJE " CASSAY . CPh! ' 
INCLUUE ' C T I M  CMN' 
INCLUDE 'CBACKG I CMN' 
INCLULIE 'CDATE.CMN' 

I n i t i a l i z e  fiir w r i t i n g  









. -  . 



C 
c****Y**B~.*****************~*******~.*****~***~.******~************~*** 

C 
C H E L F ' 3 8  (HELP s u b r o u t i n e  f o r  P u - 2 3 8  i s o t u p i c  ir15'crun.tent) 
C 

c 3 u t p u t s  t o  t h e  t e r m i n a l  t h e  list of  menu o p t i o n s  for t h e  
L oper .3 . tor .  I f  t h e  s u p v  f l a g  is t r u e ,  s u p e r v i s o r  op t io r - i s  
c a r e  l i s t e d .  
c 
c 
t SUF'V = . L u a i c a l  f l a g  p a s s e d  f r o m  c a i i i r i g  proqr.2vi 
c I f - S U F ' V  = .Tt?UE. tner.i o p e r a t o r  car1 s e l e c t  from 

C .i~. 1 1 i rl cj a t- cj urrt en 3: s : 

s u p e r v i s o r  o p t  i o n s  
I f  SUFW = . F A L S E .  t h e n  u p e r a t o r  is n o t  a l lowed  

C t o  s e l e c t  f rom s u p e r v i s o r  o p t i m s  
C 
c CMS 26-AF'R-84 
C REV 07-Sep-84 CMS 
C REV. 26-JUN-05 WDR Modif i e d  for s o l i d s  i s o t o p i c  system 
c Removed E a n d  BIS o p t i o n s  
C REV. 04-AF'R-86 WDR M o d i i i e d  for Micro VAX I 1  
C 
C********************************************************************* 
C 

SUBROUTINE HELF1(SUFiV) 
IMPLICIT I N T E G E R  /A - Z )  
CHAR A C T E R * 1 R E F' L Y 

c 
C The f o l l s w i n q  corrmon b l o c k  f i l e s  a r e  g e n e r i c  f o r  ,211 i n s t r u m e n t = .  
c 

I N C L U D E  'CLUNS.CMN' 

C O u t p u t  t h e  list of o p t i o n s  - does no's i n c l u d e  s u p e r v i s o r  o p t i o n s  
C 

bJF: I TE { , 1 (:)Q(I) 1 
1 i:!t:N:> FCSRtuiAT ( /' 

. .-. - x. I A - C;s5ay'/ .~ 
x ' ME -. M e a s u r e m e n t  r u r l t r o 1  - b i a s ' /  
X MF' - Measuremen'c c w s t r o l  - p r e c i s i o r t ' i i  
X 
x 

Op-kiuns  d u r i n g  d a i r a  a c q u i s i t i o n :  ' / /  
Q u i t  assay - no r e s u l t s  ' i  

x ' S - S u s p e n d  assay t e m p o r a r i i y " i  



c 
C 



C**************************************************~*****~*******~ 
C INITSO 
C 
Iz1: F : o u t i n e  s p e c i f i c  i-u initializing S e r i e g .  50 .c. . . . . . . . . . .  I .  ..'i ... % .* \... . i.. .. _.. . . . . . . .  . . . . .  .* . . . . . .  ,. .... f _i . . . . . . .  ........ ..... . . . . . . . . . . .  . . .  ..: i . .. ,. . -. .I .. 

. .  . .  

L, SSJ' 1.364L.lcj-79 
F. 

1. 

c R E V  16-FEH-84 L C  
c R E V  22-Oc7-84 MJC CHfi fGEI i  'PUT MCG IN f;\lEMOVE . .  . '  
c 

.c Rev 1 9 - F e b - 8 5  irJDH Change  ACCEPT to R E A D  W i t h  E N I l  a n d  
C ERR e x i t  
C Rev 04-Apr-86 MDR M o d i f i e d  f o r  Ivlicro V A X  I 1  
c R E V  0 5 - J u l - 8 7  RDF' M o d i f i e d  f o r  uVAX I 1  w i  AI lAC D r i v e r s  
-c 
C***************************~.*******************************~**** 
C 

C 

Si:) Ut4 L I N E  . e . '  I F1LI.T SERIES 
i: I 11 L A b  E i 1 i ~ ) ~ ( ~ j  

SUEROUT I NE 

LOGICAL*l ANS 
INTEGER IARY(12) 

I N I T9G 

C 
C The f o l l o w i n q  corrmon block:  f i l e s  a r e  i n s t r u r r l e n t  s p e c i f i c  for 
C gamma ray i n s t r u m e n t s  
C 

I NCLUTIE 
c 

r 

' CC)NT'7(:, e CMN ' 

DATG M C A / l /  

-: ... 



C Detach arty tasks 
C 
1 0 Eli3 11 P=1,3 

.p, ... . . . . . . . . . . . . . . . . . .  f ;, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .i . . . . . . . . . . . . . .  ..:., .,% ........... : . . . . . . . . . .  i . . . . . . . . . . . . . .  ..................... 
CUNTINUE 1 1  

. . .  
. . .  

:I(:) ' RETURN 
pdzi 



SUEF\'CILJTINE I N I T ' L P  

INCLUDE .' GRFILGCM. PMS ' 

INCLUDE 
INCLUEIE 'CLUNS.CMN' 

'CF I L ES. CMN ' 

c 
cccccccccccccccccccCcccCcc~ccccc;cccccccccccCcccc~c~c~ccccCcc;~cc~cccCCCcCC~cc;cc 

BYTE I E U F  (€31:) f 
EQUIVALENCE (WM,IEUF),(WMi30),LTH) 

BYTE BETFI\IM ( MXFNM j , SHPFNM ( MXFNM j 
EQUIVALENCE (DETFNM,HM), { S H F I F N M , W M ( I V i X F N l ~ + l  j 1 



1622 FORMAT( ' Background peak  f i l a  u5ed :  ' , 2 9 A l  f 
1 &25 FORMAT( ' Live  time' , F 9 . 2 ,  ' m i r t u t e s  w i t h '  , F ' 7 . 3 ,  ' 2  dead time' 1 
163C) FORMAT( ' S t - a r t i n q  d a y '  ,F4 .4 ,  ( ' , 14,  ' 1 a n d  e n d i n g  on" , F 9 . 4 ,  

+ ( * v 1 4 , ' ) / j  
WRITE ( LP, 1635) MCHBUF , PXTFUF 

1 t35 FORMAT( ' I n p u t  t e x t :  ' , 5 X , 3 2 A l / l X , ? 0 A l  f 

IF(RUNFLG(3) . G T .  0) WRITE (LP ,1638)  
1638 FORMGT(/ '  NOTE:: C o n t r o l  f i l e  used wa5 f o r  a DIFFERENT d e t e c t o r '  , 

+ '-sy5tem! ! ! ! ! ! ' / / )  
I F ( R U N F L G ( 4 )  . E Q .  ( 3 )  WRITE ( iP ,164 :1 )  

1640 FC)RMAT(/ '  F'ho'iori calculatiuns w e r e  riot  requested','.,! ) 
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* * * * * * * * * * * * * * * * * * * *:
 * * * * * * * * * * * * * * * * * * * * * * * * 4: * * * jr
 * * * * * * * *:
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 *- * * * *:
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MCERR =: . F A L S E .  

RETURN 
E rd D 

1: 



C***********~********~.~**~.**~.*~.*********~.******~.****~.*****~.**********  
C J ' U L D A L  ( L i v e r m o r e  v e r s i o n  of J U L D A T )  
C 

i. 
C IDkT - Irtpu4: a-;cii s t r i n g  f o r  date 3Q-apr-El4 
C ITIM - I n p u t  a s c i i  s t r i n g  f o r  time 13:54:17 
C XEAT - O u t p u t  J u l i a n  d a y  
c XTIM - DutRui-  t ime o f  day i n  s e c o n d s  
C 

C REV. 0 2 - M A Y - 8 4  LC f u r  g e n e r i c  package 
C REV. 3 1 - A U G - 8 4  CMS 
C REV. 13-DEC-E4 WDR made d a y  o i/ i/ iwji-t 
C m o d i f i e d  d a y s  c a l c u l a t i o n  
c Note :  [ lay (1) ~ . / . ~ / ~ . Y C - I ( I )  
C 
C Rev.  1 1 - O c t - 8 4  rrtjc: I D A T  is a c c e p t e d  as 8 c h a r a c t e r s  i 1-May-84) 
C o r  9 c h a r a c t e r s  ( 10-Play-64 j 
C R E V .  3(1)-0~t-84 ITIPC:: F i x  e r r ' o r  in l l - U c t  c o r r e c t i o n  - 
C t i g h t e n  c o d e  
C Rev. 3 1 - 0 ~ ' C - t i 4  ~ i p k  T i g h t e n  c o d e  some more, a n d  h a n d l e  
C time f u r m a t  more f i e x i b l y .  T h i s  is 
C d o n e  by c o p y i n g  d a t e  a n d  time i n t o  
C an a u x i l i a r y  a r r a y 7  a n d  e d i t i n g  t h e  
c arrnay "io conver -2  a i i  s p e c i a l  c h a r a c t e r s  
c i n t o  corr11~1.2s . 'rherr t h e  DECOCiE can u s e  
C t h e  comma-del imi t -ed  in 'ceger f i e l d  
I- f e a t u r e .  

c t o  u s e  integer a r i t h m e t i c .  
C I n  t h e  correct  a l g o r i t h m ,  d a y  (1) comes 
c 1 3 u t  ~ C I  30-UCT-79,  n o t  28-aC-i- .>.s 
c s " c a t e d  p r e v i o u s i y .  
c Rev (31 -Nov-Bii- mpk:: Leave s p a c e s  i n  d a t e / t i r n e  .-s+--r,ihq 
c ra'cher t h a n  e d i t i n q  'iii c ~ r r ~ n ~ a s .  
c R e v  ~ 02-Nov-84 rripc:: Lates t  i n s t a l l m e n t  in space saga: 
c I gril2i-e leading!  spaces a n d  replace 
c t r a i l i r r g  spaces with cc7mmas; t h l s  
c makes it woi-C:: i-i.gh"i fiir time i n p u ' c s  
:- e 11 E ,.y' -2 ( , . ~ g l ~ < ~ ~ - l ( l l . ~  sn.lii:te-j ,j . 
c ~%.;e~.f . 1( j - r jEC-8z;  WE& 

- .: !.- !I, El 1 '/ .! . - I  ./ 1 3 c;j <-j t- -2, ?; i'i e t-. f !-, 3, s. .E. -2 - . .I- I..> t 1.J 

!-: r, o'+; e * 

a 1 1 i ri cj a r gum en t s : 

.c 12-APR-t i3  LC 

A l s o ,  c o r r e c t  J u l i a r l  d a t e  a l g u r i t h r r i  

*-. 

- r; ,~, .. i. ..J 

. -. 

iii if: i e (.j f I, t' i'i 1 i' i I '... 'i. :r 
i' $.-I ;=. .L i 

. .. - _ _  . .  

.A.  .'.. ,.. P. 

'd 

c 



.: ; 



. . . . . . . . . . . . . . . . . . . . . . . - . . . . . . - . . . 

C 3 + X T I M / E36 4 (3:) I ! unciintrrttznt to i n c l u d e  f r a c t i o n a l  d a y  
c 
C Add 'che nurrtber of days up 'io this m u n t h  
c 
.... .. ' .- 1.F . (:NMUNTH'.. EQ';O:)'GO.. TO ' 2 6  . .: : . .  ..i- .. .... .,. ... '.. 1. ...... . , . . . .  , . . . .  . .... . .i. 

. .  . .  .' DO 15 .3 "= I ,'NrVIONTH 
I .-a XLiAT = XUAT f NEikVSl J )  
It? I F ( NMDNTH . LT. 3 1 i jO  TO 500 

c 
C I n c l u d e  art e x t r a  d a y  f o r  leap y e a r  
i3 

Y H  = I Y E A F :  

I F f A M O D ( Y R . 4 . )  .EQ. 0 .  )XE IAT = XDAT + 1. c 
5 (:I (1) RETURN 

ENU 



R e t u r n  to main menu 
E n t r i e s  n o t  s e n t  t o  VAX 
E n t r i e s  betweczn t w o  d a t e 5  
A l l  e n t r i e s  
'N' e n t r i e r s  

-c Re tu r Tic, rl urn b e r o f o p 'c i or1 s e 1 e c t e d 
C 
C C a l l i n g  argumerlts: 
C I n p u t :  LGNFIME - narrie of log b e i n g  l i s t e d ,  2 3 A i  
C Ou'cput: NANS - menu o p t i o n  rrumber, I 
c 
C CMS 1 4 - M A Y - 8 4  
C REV 10-SEP-84 m j  c 
C R e v  24- Jan-85 MF'I;:: Add menu op"cion 0 - " r e t u r n  t o  main merru" 
c Rei/  25- Jay-1-85 luiF+::: Add c o d e  t o  h a n d l e  v a r i a b l e -  l e n g t h  name 
C REV 0 4 - F e b - 8 5  MF'K R e s e t  c o n P r o l / O  b e f o r e  menu o u t p u t  
c Rev 0 4 - A p r - 8 6  WLiH M o d i f i e d  f o r  Plicro VAX I I  
C R ev 04 - A p r - 90 W DH M o d i f i e d  for Pu-238 inc , t rur r ien t ;  1st 
C optian s e a r c h e s  for 5;arrrpl.e IC! 
c 
c *. f 8 * * * * f f * * ** * * 8 ** * ** ** * * *. * *. *. * * *. * * *. * * *.* * * * ** * * -K -if. ic-* * *. * * * * ic- * * *: * * * * * *.-if. 
c 
c 

SUBROUT I NE LGMENU { NATQS, LGIVAME 1 

C 
C 
C T h e  
C 

c 
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 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
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c 

C 

C 
C 
C 

c 
C 
c 
2- 

L 

- 
I, 

c 
I-. 

C 
C 
c 

C 

i'. 

u 

ii 

SUBROUTINE LNMN38 

INTEGER*4 VALUE, I S T A T ,  I S T A T E  
'INTEGER*2 IEUFF(2) 

T h e  f o l l o w i n q  common block:: is generic  ti7 a l l  i r ~ s t r u r r ~ e r ~ t s  

INCLUt IE  'CONTHL.CMN' 

C omm on C o ri t a i n  i n  g A D  AC C h a rirl E! 1 I rl f o r ITI a t i on 

INCLUDE AElAC. CMN' 

AEOAT' = . F A L S E .  

F i r s t ,  clear daPa r e g i s t e r  

VALUE = 96 
I S T A T  = BTSTW(VALUE, ISTATE,C-DATA, IOSE,,  , 1 
ESTATUS = ERROH_CHECK(ISTAT, IOSE) 
I F a NUT. ESTATUS ) 7YF1f*. ., ' PFi'lZiEi E M  iiJ I l-.H ABAC I #. . I '  



C * * * * * * * * * * * * * * * * * * * * * * * * * * * ~ . * ~ * * * ~ . ~ * * * * ~ * * * * ~ ~ * * * * * * ~ * ~ . * * ~ ~ ~ . ~ * ~ . * * ~ . ~ * * *  
il: 
c LMCLOG 

. . . . . . . . .  . . .  , . . . . . . . . . . . .  . .  . .  . .  

C a l l i n g  argumenY 2 

AUTO I f  F A L S E  t h e  r o u t i n e  r u n s  in i n t e r a c u i v e  nioae 
and  p rompts  f u r  l i s t i n g  o p t i o n s ; .  
I f  . T R U E . ,  t h e r e  is no opera l -or  interaction o r  l i s t i n g ;  
ai l .  entries not yet s e n t  Iro t h e  VAX a r e  s e r I T .  

CMS 14-MFIY-€34 
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. . .. .~ . 
~ . ,. . . . . . . . . . _.  . .  . . : .  > . .  . .  

con'crol l o g '  1 







C A l l  a n t r i e s  n o t  s e n t  'ca UAX v e t  w i l l  he sen+ t i e r e  

I P T R =  LPTR 

OPERISi, MTYF',  MCRUNS, 
AKCHVi, kRCHV2,  D G F L G ,  
MCERR, MCVAX 



. . . . .  : . .  .. . . . . _  . .  . . . . .... , :1 ..... ~ , . .  . . .  . .... ..... . .  . . - ,  . .. ~ . , .,.. .. . ... i . . . . ’. .. .. , . . .  . .. . . 
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16 

... . . . . .  

I? 

c 
c 
C 
G 
C 

C 

c 

c 
1- 

DO.. '1 ,-+, . . .  -. .. ..̂  . . . .  :. . . . . . .  .; . .  . . . . . . . .  . .  ..:. *".' :..>.. . . . . .  i.. ...... -._... . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  : .> .. 

C k n v e r t  i n t i - i n s i c  wid th=.  f r u r r t  eV  tu c h a n n e l '  values. 

CCjNTINCjE 

I '  
9 .  - 3 

G&M@, < I j GGrfiA ( I j . <'jQ j, / 'E& 1 p< 

Deter r r l ine  p e a k  g r o u p i n g  l o c a t i o n  and r e a d  i n  d a t a ,  af-Lei- f: i r s ' c  
d e t e r m i n i n g  t h e  b a c k g r o u n d s  t o  be subTr.scTed. 
Ecact::grourtd a r e a s  were s p e c i f  i e u  f o r  c h a n n e i s  auj acenT T i i  fhf: 
g r o u p  d a t a ,  somewha t  s e p a r a t e d  ~ " r e r r ~ o t e ' ~ ?  a r  b o t h .  I n  t h e  i a t l re r  
ca se ,  tne s l a p e  f o r  e x t r a p o l a t i o n  is to b e  d e t e r m i n e d .  

I F ( ( N U M S  . L E .  0 )  .ANCi. fEKLO .NE. 0 ) )  NUMS = 1 
M o d i f i e d  t o  p r o t e c t  a g a i n s t  h i g h  g a i n  cases (J. E.  N. 24-Jan-85 1 
IF((NUME .LE. 0 )  .ANTI. ( E K H I  .NE. ( 3 ) )  NUME = 1 

Detn. average  baci.::ground level in f r u n t  of peal:: g r o u p i n g .  
C o r r e c t  s l o p i n g  b a c k g d  t o  c h a n n e l  n e a r e s t  d a t a  points 

I F  (REKEN( 1 )  .NE. 0 )  GO TO 3r:) 
I S ' T L O =  IST-NUNS !No rerrtctte b a c k g r o u n d  u s e d  on l o w  E s i d e .  
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C A L L G F I T ( JP K M , A L F" G , AT G I L ET A I L , PC:3Xl, P H T  , E R , Y N E T 1 
FWHM = G A I N *  S Q R T i - 2 . 7 7 2 6 / A L P H A )  
I F ( E R  .EQ. -Z.)GO TO 80 



. . . . . .  

c 

c 
C 
c: 

F I X  T H E  I N T E N S I T Y  R E L A T I O N S H I P S  T H A T  HAVE BEEN S F i E C I F I E E  
I N  T H E  I N P U T .  F I R S T  R E A D J U S T  P E A K  H E I G H T  
E S T I M A T E S  F U R  I N T E R F E R E N C E S  FROM N E I G H b C I R I N G  P E A K S .  

.... ........ 

. 
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._.I 
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I-.: 

. .  

LSLOG8 ( L S L O G  s u b r o u - k i n e  f o r  Flu-238 i s o t b p i c  a s s a y  s y s t e m .  
Includes. l i c . t i r l 9  of  i . z o t o p i c  abundarices. j 

, .. _. ... .. ,. .. . . .& .  . ._.  . . ., .. . ,  ,. .. , . . ... . _.. . . *.. ..;. . . ... ... ..._ .. , , . . . ; ,. ... . . .( .:.... . .. ..,. ,. .. _.., ..,' .. . :.. . . .  
. . 8  . .  .. . 

L i s t  t h e  a s s a y  log e n t r i e s  . .. 

O p t i ~ I n c ,  for l i . ; t i n g :  
A l l  e n t r i e s  
'N '  e n t r i e s  
E n t r i e s  n o t  yet sent to VAX 
E n t r i e s  w i t h i n  a p a i r  of T l a T e s  

Entries are l i s t e d  f rom c u r r e n t  da'ie 

C a l l i n g  argurr tenr :  
AUTO I f  .FALSE., t h e  r o u t i n e  runs irt i n t e r a c P i v e  mode 

a n d  p r o m p t s  f u r  l i s t i n g  o p t i o n s .  
I f  . T R U E . ,  t h e r e  ic. no  o p e r a t o r  i n t e r a c r i o r i  o r  l i s t i n g ;  
a l l  e n t r i e s  

CMS 14-MAY-84 

not y e t  s e n t  t o  t h e  Mi: a re  sent. 





C Check the start o r  stop d a t e  for v a l i d i t y ,  
C u s i n g  t h e  numbers JULDAT saves in I Y E A R ,  IMONTH, and IDGY 



. ..., n.. . . .  ..... . _ . . . .  . .  . .. : . . .  . .. .... . . * ....., .' . . 
. .  . _  

C L i s t  all e n t r i e s  
c 

C 
C Output header  for l i s t i n g  
c 

C 
C Main loop f a r  l i s t i n g  e n t r i e s  

203 N = MAXASY - 1 

23:)  CALL LHEAII! 

LGNUM = 1 
IPTR=LPTR 

.. . _-. 

. . '. 



C 

c 
c 





SUEROUT I N E  MCE I AS 

T h e  f i i i l o w i r ~ g  common blc~cb:: f i l e s  are gener ic  f o r  a l l  i n s t r u m e n t s  
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C S i m p l i f y  c o d e  by cr-?aler ;c inq s imilar  
c or i d e n t i c a l  c o d e  i n  different paths 
c Rev 5-Dec-84 MF't::: Replace  r 1 u I . 1 ~  i n  printing strings - 
C 
c 

n u l l s  d o n '  t w o r k  because t h e y  tetmiria?e 
t h e  message p r i n t o u t .  

C R e v  i.%-J.3ri-85 MF'I::: h o v e  chect:: f o r  all t h r e e  record  t y p e s  
C seen t-o w h e r e  i t  is rrieaningfuX 
C Rev 1 5 - J A N - 8 5  WDR M o d i f i e d  for s o i i d  i s o r o p i c  sysrem 
c - removed backgrouna check: c o d e  
C Rev 15-Feb-85 MFIK Reorganize code s o  t h a t  it w i i l  nctt 
C 
c 
c 
c 

iuc lp  i f  an MC 109 en'cry is rrtissinq, 
and so t h a t  it catcher. s i l r u a l i o n s  
where  a g i v e n  PIC check: i l a s  n e v e r  
been d o n e .  The  ~tew s - t r a f ~ g y  1.5 to 

.... , .  
1 ,  , L . .  





! preciciorr a l ready  checked 
! nu-c a p r e c i s i o n  r e t o r a  





C 
C***************************~.*c.*****~.~~.****~***c.*~.******c.*~.********** 
c 
Lr MCHEAIll 
C '  

L 

c 
c R E V  II 28-Aui~-b4 MJC 
1: R E V  04-~pr-136 bmFi M o d i f i e d  f o r  Micro VAX I I  

~********c.*~******c.******************~.*~.*c.~****~.***~*****~.~*c.~.******* 
C 

C 
C The  f o l l o w i n g  ccmmari black:: f i l e s  a r e  g e n e r i c  for all i r t s t run i t l r i t s  
c 

' 

0 u f p u t 5 he a d e  r'; i i l  f 
l o g  lic..lr o p t i o n  

rrrl .a .I- i ori ' f o i.; t h rri k! as ti'r em en f tl d i ~  !'r fi 1 ' 

CMS 1 4 - M A Y  -84 .-.I 

d 

-. 
b. 

SUEKOUT'INE MCHEAB 

INCLUI IE  'CLUNS. CMN' 
INCLUDE .' CLDG. EM14 ' 
I NCLUUE ' CIIA1-E. CMN ' 
INCLUDE 'CPiC.CMN' 

c 
CALL rw-rIiw I I 
WR I TE ( LOCIT 1CiSY 1 NOWDAT NOIJT' I It1 

104Q FORMAT( ' 1 ' , I O X ,  'Measurement con t ro l .  log as of '' , G q  
X 2%,h/i/lX, ' E n $  Elate T i m e  G p e r a t o r  T y  .' 'I 

x ' F ; E s c H  Fractional S t a n d a r d  No vx E r  
Run F 9 F g " i 1 x i '4 .YX , ' f r t- o r i I  v a i u E: 

RETURN 
ENEI 
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270 CONT I NUE 
r_ TEST FUR NUIYERICAL STNGULAR1~'rY. 

b; E 'T' !d R p4 I F  ( R E  .LT .  Y E )  

GO TO '510 " 
JFiAG = c"? 

.-I b 
. .  . . . . _ . .  . .  . .  .. , . . . . .. ... .: , , .. . . . . _ .  . . . .. 









c 
c 
c; 
c 
c 
i3 
c 
c 

c 
c 
1: 

c 

P L 

I-. 

I f  u s e r  i n p u t s  
is c9rrec-t f o r  

SSJ 1 7 - D E C - 7 9  

REV.  29- J u n - 8 2  
REV e 07-Sep-84  
REV. 21 -NOV-84 
REt r .  14-FEE-85 

t h e  e: . : terrs ion,  asjc,urr~e t h a t  t h e  e x t e n s i o n  
t h e  f i r s t  f i l e  and d a  n o t  c h a n g e  i t  

SSJ 
CPtS 
w D R Modif i e d  f o r  s o l i d  i s o t o p i c  irtstr!-!riterit 
NClR C h e c k  f o r  r tuil  f i i r  name, a n d  

WDF: M o d i f i e d  f o r  M i c r o  V A A  11 
fi LI p M o d i f i e d  f o r  uVkX I 1  

d o n ' t  'couch it if i t  i z -  

C o n v e r t  BYTE si-rinqs tii Cl-iAF;1.AC"rEK s t r i r r q s  



C 
C 
c 
c 
c 

C 
c 
C 
C 
C 

All s p e c i a l  c h a r a c t e r s  w i l l  be c r tnver ted  t o  a ' + + I  

L o o k  faor blank, d o t t  or c o l o n  
Count up to t cha rac t e r5  af'ier .'-I- c;le rc~:ilorr 
C i l i o f :  nius'c be i n  let 'cers 3 o r  4 
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ARRAY = LI.2t .3  a r r a y  con ' ia ining r e g i o n  r e a d  fronr da-t.2 f r i e  

I N T E G E H * 2  NST, NDP 't NDEV 
I S I I M E N S I U N  A R W f i Y ( 2 )  ,E;UF/ 128) 



T7
 

m
 

C
L

 

n
o

n
 
o
 

n
 
0
 

n
 

r;
 

n
 

n
 

H
 z ri
 I- C
 n m
 

n
 

0
 

z -4 n n
 

3
 

z \ r
 

o?
 

-I r
 

W
 



C 

C 

.' 

132 

+ 



EO TO 30 

+ 
123;2 
C 

Read a line of peak d a t a .  

HETURt\f 
E NB 



I
"
 

i-q
 

n
 

I -?
 I-

; 
n
 

n
 

r 
i-.
I 

K
l 
n

 
n
 

..
 

I?
 

C-! z
 

17
 

I-
- ,--
 

!T
i 

.
.

 
7.1 CT

i 

I!
 

' 
]1
 

r- c
-
 

H
 

Z
 

m
 

-. 
.. 

I
.
 

I1
 
- 

..
 

r!
 

IT
 3
 

!-i i
/

 
,.. .

 
i

:
 

I- (u
 

t T
 .' .. 

cr
 

IT!
 

.d
 

c;
 

..
 

T!
 r:i l7 r:
 

r 
rn
 

I I 

..
 

f.7
 

z 0 a
 

m
 

.. 
5
 

m ai
 

-I 113
 

4
 

113
 

D
 

m
 

rn
 

I I-
 r-
 

fl
 

m
 
7
 

* ..-.
 

<-
.I r!
 

f -!
 r3
 

..
 

r
i n r-! 



t3
 

Li
l 

ir
! 

&
 

'J
 

m
a

 
rn

o
 

r
 

H
 

71
 

h
 

H
 

E
 

rn
 
r
 e-

! 
r
(
 

I7
1 

I- -4
 

D
 

-4
 

n rn
 

I-
 

II
 

I1
 n
 

K
i 

--
I 

3
 - H I rz!
 
i
 

h:
 

n
 

2
 

m
 

;1?
 

I-
 c 7? w r h
 

C
L

 

n
 

in .E
! 

r
-
t
 

CT
I x>
 +I
 

I
 

r1
 

D
 

z K
 

,>
 

.C
.. 

I W
 

N
 

<
 

;f
! 

- w
 

N
 

2
 

m
. 

tl
 

tl!
 

r- xJ
 

4
 

1
3

 
m

 
r
!
 

7
.
 

C
?
 

II
 

7
.
 

-!
- 

73
 I
 

r
 

r
 ....
. 

__.
 

h
 

F-4
 3
 

K
! '. 

7.
 

:
 

r
 

I
 
I;
: 

--
; 

I
J

 
rf
 
0
 

-3
 

II
 



. .. 



.... -
.. 

- 
,.-..

 
I.
."
 

.-.. 
.._

,. , 
+..! 

* 
:/

 

.-.
 

..-
. 

*:
 

.A
 

... 
I
.
 

. 

3 
L.! 

c 
R!
 
RI 



. L.
. 

I
 .:. 

.-
 

:
I

 
i...!:
 

p.4
 

j-
..
 

<-
: 

.....
 

t
t

t
t

t
t

t
 

..
..

..
..

 



c 



c 
t: 
c 

c 





1145 
1 

1480 

145 

163 



C 1 8 5  
1 9::) 



. . . .  . .  . .  
._ Y 1) L: , :' 

L : ... >._ 1- I.. !.. : : 1 



Y
 

t..
'! 

I-
A 



files a r e  generic f o r  all inc , t rumert 'cs  







C 

!-' _. 

C 

c 

c 
c Close f i l e  a n d  a c k n o w l e d g e  

Fiead i n  corrs tants  f i l e s  s p e c i f i c  -io solid i s o t o p i c  p l u t o n i u m  
qarrma- r a y  a n a l y s i s  





._.
. 

3 in
 

d
- 
9
 

3 rf
 

in
 



E ND 



.... 
.. . 

! 5 
I.,.. : 

I !-:' 



I 
ii 

. .  

. . . . .  > .  : ... ... 









T
i-

 
D

D
 

4
1

 
A
?
?
 

I1
 

I1
 

t.3
 t

3
 

7
1
7
 

0
1
7
1
7
0
 

r'l
 1
7 
17
 

0
 

..
 

c
m

 
3

1
n

 
I-
- 

,+
 -. 

il
i 

I-. 3
 n P
 





C 

1- 

C The f o l l o w i n g  comimorl b l o c k  f i ie fs  a r e  ~ r ~ s t r u r r ~ e r ~ ’ ~  specific f a r  
C garr~rrta- ray inzj t rurr ier i ts  
c 

c 
C G e t 9 O  i s  called for the garnrr~a insirrurr ierr ts  - a d i f f e r e r i u  
C r o u t i n e  will need to be cai le i !  f o r  t h e  r-teutrc7r-t irtStrurrtents 

SUBROUT I N E  WRTDAT 
--. 

INCLLIL‘!E ’ CONTYr:!. CMN‘ 



C******************~***********************************+****~.****,**+* 
C WTMCLG 
!: 

L. measut-.ement c o n t r u l  iog T i l e  
Nrii-e t h e  r n i i s P  recen-ii rrleasurerien'c cprl'irul i n f o r m a t i i i n  i . r . i - ? i I i  ':he i. L. 

.-./ 







K D
 

I I .<
 a
 

h
 

C
L

 
v
 

11
 . n 4
 

r-3
 1

7 
n
 n

 
* * * * * * 

m
*

 
t

*
 

t
t

*
 

x
*

 
0

 
* 

c
*

 
-i

 
* 

+
-I
 

* 
z

*
 

r
n

*
 

* 
Ln 

* 
H

*
 

N
*

 
r

n
*

 
L

o
*

 
D
 

*. 
3

*
 

T
*

 
* * * * * * * * * * 4: * * * * * * * * * * * *.
 * * * * * * * 4: * * * 3:
 

3:
 * 3.
 * 4: * * * 4: * * * a: 



c 

C i-hi.%. l e t s  system h i b e r n a t e  and s w i t c h  to a 





c 
c 

I *z c h a n n e l  
I"2 w i d t h  
I"2 range 

IMPLICIT NCiitiE 

I M  ti N v a r i a b 1 e c, : 

F'e.31:: l o c a t i o n  for z e r o  s - t a b i l i z a t i a r t  
Peal.:: w i n d o w  f o r  z e r o  stab i I iz at i i i r - i  
FIrialuqr r a n y e  f u r  z e r o  s + a b i l i z a k i o n  
Fe ai.:: io c a t  iori -f o r fra i n  s t a b  i 1 i r  at ion  

k n  a i o g 
F' c.i\\:: - - w i n d o w  f o r  CJ.317- l  s t a b i l i z a t i o n  

t- an g e i: o t- 9 a 1i-1 5 t ab i L-LZ a 'i i OTi 



c 
,-' 
i 



r o u - t i n c  = 'GAIN-WINDOW' 
C A L L c i82 3 2 -GA I N -W I LIT H ( dss 1 u n  , 1 u -c h an  , w 1 d z h ,5 t a P , s t a P u 5 1 



rou'cine = ' ZERO-WINDOW' 
CA L L c i8232-2 E RO-W I El TH I ds 5 1 u n  ? i a-c h a n  w 1 d t h s t a t s t .a. "e us 1 



n
o

 
n 

n
 r
i 

rn
 

--
I 

7
 

c 
D

 
u1
 

9
 

-5 
cr
 

3
 

L-
2 

U
I 

0
 

D
 

r
 

rj
 
H

 
D
 Ii
! 

r
-
!
 

r 
I:,
 

-4
 

m
 

IT)
 r
 

1
3

 

r- 7
.
 

_I.
..' 

17
 

D
 

r
 

n
 

D
 

r
 

r
 

z izi
 
n
 

H
 

cl D
 

rd
 

\. 

L
I
 

1-1 IT
: 

11
 

n
 

ct
 

71?
 
3
 

." 

r- 
rn
 

3
 x 72
 

! f
! I
 

rn
 e
 

I1
 

I1
 
C
 z I-

 
m t7
 r
ri 

r
 C

-L
 

z1
 t

.3
 

E
 

C
.
 

H
 

* n
 

7
 n
 

n
 

H
 

0
 

U
j 

ct?
 C

!
 

0
 

u
3

 
m

 
C
!
 

rn 
3

 
1
 

D
 

n 
.a 

. .-
 

$
4
.
 

I
 
1
 

3
 m
 



. - -  





c: 

Y 
.-I 

c 



f 

+ 

+ 

+ 



, 



. 





. - .  . 





. . . . . . . . .  .................... 

. . . . . . . . . . . . . . .  . . . . . .  
2. j 

J .. 
, 4 I -;- . .d - 

. . . . .  .._ . . . . .  



C , tj . perform t i m e d  r e s d  

I F f i e  r r EL? I 1 T h  E N  

E L S E  

E N D  I F 

ier = t2 

i e r  = i e r r  



C*l 
c* 1 

e5c 
code 

ASCII code f o r  e s c a ~ e  
1 character 8232 code f o r  gerieratir-Iq r e p o r t  

c a 1 1 i n  q a r g um ert t 
c a l 1 in q a r CJ u ITI e r-1 P 
c a 3.1  irt q a r gum ert t 

I MPL I C I 1  NONE 

. - .  





comrr iunica t ion  with 8232 

corr imurl icat iun w i t h  8232 
io-chart  I 3: *'Z 1/13 c h a n n e l  for s e r i a l  

... 

. . . . . . . . . . . .  . .  
'i: 

ai.. 



H E  TURN 
E N D  

i 
.... . .  
Li 

L. 



c a i 1 i n  g a r 9 urn e n  3: 

c a 1 1 i TI 9 a r q u ITI E 1-1 T 

i -. 



c 
c 
c 
c' 
c' 

c 
c 
c 

c a 1 1 . i n g  argument . . . . . .  

iz a 1 L i n  q a r 9 urn en t 
i: a 1 i 1 rt 12 a r c urr! en i- 
c a 1 i i n  g a r c j  urrt en P 



R E TURN 
END 



c .a 1 1 i n  a .a r q urn en t 

c tt 1 L i n g  a rgumeni- 



SUEROUTINE ci€3232-ZERi3-WID1"Hi l u n ,  i o - c h a r t ,  w i d t h , s t a i - ,  s- t -aT;us j  



R E -r UtiN 
E f\l D 



c a 1 i i Ti c j  3 r q u IT1 e 1-1 -2 

c .a 1 i in g 3 r g uni e n  'i 
c .z 1 1 i n  g a r g urri er:t 
c a 1 1 i ri y a r c j  um en t 

c a 1 1 in q a r g um en t 





C ... read  s t a t u 5  r e p o r t  f rom E232 

C A L L  c i 9 2 3 2 _ s t a t u s (  i u r t ,  io-chart, stat.sta'cus j 





E N D  





c a 1 1 i n  g .3 r g urn1 err i- 

. ... _.) *, 
.1. k: 8, : L.: - . , 

_i :,, , -, . _... .. ... . . ... 
! ..~ , i. ! .., L i. . ..I 

.i. ..... . . A_. 







*:
 

:si
7 .i.
 

:+
. 

:+
 :Q
 

:+
: 

:+:
 :e :j:
. 

:J*
 * :c. *:
 

:+
 

$.
 

:+
 

:+
: * ? ..c :+.
 1.
 

:k
 * :+
: 

*:
 * :+
: 

:+
: 

rl:
 

f
 

*:
 

rl:
 

:*
 4:
 

:*
: 4,.
 

:+
: 

*:
 

*:
 

$':
 

:k
 *. f
 

:+
 

$:
 t *:
 

:+:
 * :e * :*
 

*:
 * :?.
 

:+
: 

*
: :+
: 

:+
: 

:+
: 

*:
 

:$.
 :& 4. :+: :&
 

:+
: 

*:
 * ? ?.
 * * * *: :b:
 *. :+
: 3.
 

*:
 :c. $'
: :+
 

*
; :b:
 

:+
 *:
 

*:
 

IJ
l 

rt
- 

pi
 

r.:
 

m rf
 

'3
 

4
- c in 

5
 i

.3
 J

 7
 

.-
I 

C
..

. 
.
4
 
.. 



27-Mar-1991 O8:2 
2-Feb-1988 16:2 

C C C C C C C C C C C C C c C C C C C c ~ C C C ~ i ~ ~ ~ C C ~ C C C ~ C ~ ~ C ~ C C C C ~ C C C C ~ ~ ~ C C ~ G C ~ C ~ ~ ~ C C C ~ ~ ~ ~ ~ C C  
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c AVE A v e r a g e  c o u n t  p e r  charmel 
C 
c 
C c c c C c c c c c c c C c c c C c c C c ~ c C c c C C C c C C C C c C C ~ ~ c C C C C C c ~ C C c c c c C c C C ~ C ~ c ~ C ~ c C C c C c c c  
c 

#h V E -- 

DIMENSION Y ( 2 f  



V e r s i o n :  2 
A u t h o r :  Ray Gurlnini.:: 
Date : 12-act-84 

F'URPOS E 
To  c a l c u l a t e  t h e  b a c k g r o u n d  corl'ciriuurrt u n d e r  a peak r e g i o n ,  
to s u b t r a c t  i t  f rom t h e  c h a r m e l l  c o u n t s ; ,  a n d  r e t u r n  t h e  T - I ~ P  
char t r ie l  a n d  t o t a l  c o u n t s .  

L i k e  NCTS, t h i s  s u b r o u t i n e  c a l c u l a t e s  t h e .  b a c k g r o u n d  d i s J c r i b u t i o  
f a r  a s p e c i f i e d  peak region, p e r f o r m s  a c h a n n e l - b y - c h a n n e l  
s u b t r a c t i o n ,  a n d  r e t u r n s  t h e  n e t  area arid net c o u n t  a r r a y .  
However  'i t h e  i n p u t  a r g u m e n t s  p r o v i d e  t h e  before a n d  a f T  a v e r a g e  
background l e v e l s  t c - 0  be u s e d .  The r o u t i n e  uses one pa55 for a 
p o s i t i v e  l o p i n g  b a c k g r o u n d ,  a n d  t w o  fa t - .  a. nrgal:ive s i o p e .  T h e  f i  

pass d e t e r m i n e s  a s t r a i g h t  iirle c o r i n e c t i r l g  %ne b e f o r e  a n d  wft 
b a c k g r o u n d  l e v e l s .  The  s e c o n d  pass a d d i t i a n a l i y  co1~1pute.3 3. 
s m o o t h e d - s t e p  b a c k q r o u n d  w h i c h  is s u b t r a c t e d  f: rom the gross chart  
c o u n t s  to obi-air! t h e  n e t  c o u n t  a r r a y  a n d  t h e  i n t e g r a t e d  ne t  court 

T h i s  r o u r t t i n e  is sirnlilar t o  t h e  h C 1 S  a n d  Et:::GKCi r o u t i n e s .  The 
BKGRfl is more  r i g o r o u s  arid also t a k e s  i n t o  a c c o u n t  t h e  e n t r a n c e  
e x i t  S ~ L ~ P B S ,  of the b a c k g r o u n d .  

.. .. 

* i(., * * *: *: *: *. 

ARGUMENTS. 



c SUMY V a r i a b l e  uzieci 'CO . > c c ! J R I u ~ : ~ . ~ ~  'i:-he net  c o u n t  US i n g  
C t h e  s t r a i g h t  l i n e  for backgrour ld  d e t e r m i n a t i o n .  
c SUbl = T h e  f i n a l  v a l u e  of SUlUiY fcilii7wirig t h e  l z t  p a s s .  
c YN = N e t  c o u n t  of a charmel  i t e m p o r a r y  arqumenl-1 . 

ClHG = k V 2  - A V l  !Change i n  b a c k g r o u n d  l e v e l .  
NLI = i2 
s2 (1) . (1, 
CHANS = NE - NS + 1 ! T o t a l  c h a r m e l s  i n  g r c ~ u p .  
SLUFiE = D%G / Ci-iAtdS ! A v e r a g e  cnange i n  b a c k g r o u n d  p e r  cha  
AVSIG = f;./CHANS*SQRTiAVZ*CHANS) ! S m o o t h i n g  factor 
NN 2 
I F  (SLQPE . G T .  (:).(I) NN = 1 ! O n e  pass f o r  p o s i t i v e  s l o p i n g  bkgr  

DO 30 J = 1 ,NN 
SUM)' z (:I .) i:) 

SLEG = A V 1  ! I n i t i a l  s t r a i g t t ' c  l i n e  b k g r d  v a l u e  s e t  a 

DQ 2C) I = NS,NE 
SLEG = SLEG + SLOPE !New s t r a i g h t  l i n e  bkgrd  v a l u e .  
YN =: Y l ( 1 )  - SLEG ! C a l c .  net c o u n t .  
YNT = YN 
I F  ( Y N  .LT. (:).(I) YNT = ( 3 . 0  ! O n l y  irt'cegra'ce p o s i t i v e  v a l u e s  = 

SUMY S U M Y  + YNT -I- fil.JSIG ! Runn i r ig  surr~ of ne'c cour-its .  
I F  {SLUF'E .GT. (5.C:ij GUT"' 10 ! St ra ig t i ' c  -1Pne. ' -  c m l y  on + s l o p e  
I F  (J . E Q .  1)  GOTO 26 ! S t r a i g h t  l i n e  o n l y  on 1s.t pa55 
YN = Y 1  ( I  1 - A V 1  -DBG*SUMY/SUM !Laic. s m o o t h e d - s t e p  b k q r d  v a l u e  

! S t o r e  nei: c h a n n e l  c o u n t .  
! l.rlPeqra7:e n e t  cnanrtei  c o u n t s .  



SUBROUTINE .Et:::GKD (NS, N E  EGLCS, BGHi , SLPLO, SLF'HI  NPTS, SiW Y, YNET) 

c 
c 
C 
C 
c 
c 
C 
C 
C 
C 
C 
c 
C 
c 
C 
C 
c 
c 
C 
c 
C 
C 
c 
c 
c 
c 
c 
C 
C 
C 
c 
c' 
c 
c 
c 
c 
c 
II: 
c' 
c 
c 
c 
c: 

i'' 
i. 

I-' L. 

I-. 

I-.: 

i; 

. .  

. .  
u 

V e r s i c ~ i - ~ :  l b  
A u t h o r :  Kay Gunnirtk: 
D a t e : 
L a s t  r e v i s i o n :  20-Sep-€34 (H.G. 1 

12- fIec-83 

* * * * * * * )t. * * *. * * * * * * * * * * * * *. * *. .# * * * * * 
F' U Fc F' Q S E 

T h i s  s u b r o u t i n e  c a l c u l a t - e s  t h e  b a c k g r o u n d  d i s t r i b u t i o n  for a 
g i v e n  peak r e g i o n ,  s u b t r a c t s  i t ,  a n d  r e t u r r t a  i-he net  c o u n t  a r r a y  
L i k e  NCTS and Et:::GD, t h i s  r o u t i n e  qenerates an a c c u r a t e  s t e p - s h a p  
b a c k g r o u n d .  However, i n  t h e s e  r o u t i n e s ,  BKGRIS takes  in-l-o 
c o r ~ s i d e r a t i o n  t h e  s l o p i n g  b a c k g r o u n d s  s u r r o u r ~ d i n q  t h e  r e g i o n  of 
i n t e r e s t .  I f  t h e  entrance and e x i t  s l o p e s  d i f f e r ,  t h e  r o u t i n e  
~ S S U I T I ~ S  ?ha+ ?he c h a n g e  f r u m  une s l u p e  to -?he o?her is murloTurlic 

ARGUMENTS 

I NF'UT 
NS = s t . a r t i n g  c h a n n e l  of t h e  r e g i o n  
N E  = e n d i n g  c h a n n e l  of t h e  region. 
EGLO = b a c k g r o u n d  cour-lT i n  charlriel next to low E s i d e  of peak r e  
EGHI = bacC::grcIund l e v e l  ne:.:* to h i g h  energy-  s i d e  of r e g i o n .  
SLPLO = b,.acC::qruund s i o p e  or1 l o w  side ( i n  c o u n t - s i c h a n n e l j  
SLPHI = b a c k g r o u n d  s l o p e  or1 h i g h  s i a e  i i n  c ~ u r - ~ f ~ j c h ~ a n n e l )  
Y [ I )  = array c o n t . ~ i n i n g  o r i g i n a i  s p e c t r a l  d a t a .  



EEAL-k.4 BGLO, E G H I  , S L F ' L O ,  SLF'HI  , SMY, Y ( 2  1 YNET t 2 1 
INTEGERW NS? NE w-rs  

SIG = 5 . *SOHT(bGLO)  ! V a r i a b l e  rela-i-ed t o  s t a t i s t i c a l  lclvel of 
AVSIG = SIG/XF'TS 



Ei KGR D 

PROGRAM SECTIONS 

SUMY2 = SMY + SIG !New v a l u e  af SUMY2 f u r  2 n d  pass.  
CON'T I NUE 

RETURN 
END 

N.3me 

Tot .31  Space Al luca . l - ed  

ENTRY F'OINTS 

Address T y p e  Name 

EyTes ki i ' i r ibu i ies  

46Q P I C  CON REL LCL SHR E X E  R 
84 F' IC CON REL LCL NOSHR NUEXE R 

544 



PROGRAM SECTIONS 

T o t 3 . i  Space Allocated 

! 



c; 
c 
c 
G 
C 
C 
c 
c 
c 
C 
C 
c 
C 
G 
C 
C 
C 
C 
C 
C 

F i t  G.3ussiar l  to u p p e r  h a i l  of a peak  af'cer s" i - r ic lp ing  QUT t h e  
t . 3 i l i n q  coT-Ii:r ibution. R e t u r n  peak:: posrt ,  h e i q h T  a r - 1 . j  w i d t h .  R e r u r n  
n e g a t i v e  e r r o r  f Lag i f  no v a l i d  peak i n  regLon*  

L Appro:.: i n d e x  of peak posri  i n  da t a  a r r a y  Y 
M No. of p o i n t s  beyond  L T o  i n c l u d e  
A L F A  Flea\:: w i d t h  p a r a m e t e r  c a l c u l a t e d  ( arc appro:.: r e c e i v e d )  
EXP1 S h o r t  t e r m  t a i l  a m p l i t u d e  
EXPZ S h o r t  t e r m  t a i l  slope 
F' t::: I-! T Peak:: h e i g h t  t o  be  r e t u r n e d .  
ER U n c e r t a i n t y  i n  peak:: p o s i t i o n ;  u n i e s r  i p s  v a l u e  is -. 

-2= P e a k  p o s i t i o n  o t ~ t  of bounds. 1 
Then  E R  is a flag ( - l =  F 'arabo la  nearly d e g e n e r a t e .  

Y Data a r r a y  r e c e i v e d  

c 
13 

C 

c 
L) :-I 
", -. 

34 

1 i:, :z 4. 
4- 



C CUMFUTE THE DIAGONAL ELEMENTS OF X ' X  
X P X 1 1 = 2 * M + I .  
X P X 2 2 = X F 1 X 1  1*C 
XF'X 33 X FIX 22* ( 4*M* ( M+ 1 ) - 3 / 15. 

A(I=SY/XF*X 11 
A l = S X Y / X P X Z Z  
A L  FA=SX XY/  XF'X33 

ER = -1. ! D e f a u f k  v a i u e  

C COMF'UTE L E A S T  SCJUARES E S T I M A T E S  OF C O E F F I C I E N T S  

C I S  THE PARABOLA NEARLY DEGENERATE 

I F ( A B S ( A ( 3 )  .LT', 1.E-( : )6)  GOT'U 5(:) 
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F*ROGF:AM S E C T I O N S  

N.3IliE 

(2 $CClBE 
2 BLOCGL 

T o t a l  Space Allocated 

V AF: I &J3 L E S 

Address T y p e  

EW'ces Attributes 

96 



2 7 - M a r - 1 9 9 1  08:3 
27 - Ivl a r - 1 49 1 08 : 3 

213 P I C  CON REL LCL SHR EXE R 
132 P I C  CON REL LCL NOShR NCiEXE R 

ENTRY P O  I NPS 

Address T y p e  

_... Address i i i p e  
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S T R I F t l  

1 Normal i zed  G a u s s i a n  value 

! i a i l i r r q  o n l y  on rrmt side 
! h CI r m  z, i i z e ci t a i 1 irk g .?.mp I it ucle . 

E XF' ( . LC*ADX 1 j ! Add ta i 1 irtq con'i r i 
!Make + for X ray  c a l c u l a r i o n s  
! P o s i t i v e  v a l u e  i n d i c a t e s  a X ra 

C A L L  BWF (CC) !To c a l c u l a t e  last term i n  f o l l o w i n g  V o i q t  func ' c  

W E  17JRN 
E NU 



i 

! Cornmarid f i l e  t o  l ink :  CHNGSI prog ram subroutines 
I 





CALL REAUNM 
CALL REkDC 









C*************9***~.*******~.********************************************* 
C 
C N C) i30M M 

c T h i s  m o d u l e  is used ins - te .ad  of COMM w n e r l  no c o n m u n i c a t i o n  

L. 
C 29-  M a r - 8 5  MF’t::: 
z 
C * * * * * * * * * * * ~ . * * * * * * * * * * ~ * * * * ~ . * * * * * * * * * * * ~ ~ . * ~ * * * ~ * * ~ * * * * * * * ~ . * ~ * ~ . * * ~ * * * ~ * *  

r-. 
I-. 

w i t h  the VHX is d e s i r e d .  

- L 
SUEROUT I NE COMIvl 
INCLUDE ’ UVAX . CMN’ 
VAXUP=.FALSE. 
RETURN 
END 



C~.********~.**~.******************************~****~***~*~.~~~***** 
t 
C GETCIF 
c Ee'; oDer3i:at- I 2  
C 

0 u t p  u t a r gum en "i 



C*****~**.*.***************.***********~***************it-**.**.**~.**.* 

C C H N G R L  
C 
c CHNGRL - C h a n q e  a REAL v a l u e  
c C H N G I N  - Change an INTEGER v a l u e  

L 
C RE(.! ~ 28- Jun-4j2 ?5i:!(] SSJ 
C c * -& * * * * * * * *. *. * * * * * * * * * * * * 3 * * it- ii- * 3 .3c 3 Ji * 3 ii. ic ** *. * +.. *. ii- *. 3 3 ii- 3 * Q. 3 f. * * .pi. * 3 * *** 
c 
1: 

C Change an i n d i v i d u a l  real value 
c 

c 

CHNGAL - C h a n g e  an a l p h a n u m e r i c  v a l u e  

SUE(K1SUTINE CHNGKL ( NAME , NUMEER, i t A K B L E  j 

REAL*8 NAME 

I F < NUMBER . LE , 0 ) T'fF'E 1 ( X l C ) ,  NAME , VAKEL E 

I F ( NUMBER . GT. 0 1 TYF'E 1 iXt2, NAME, NUMBER, VAFiBL E 

- - .> ,G13.&,' -1:. '.) 1C03 FORMAT ( ' $ '  AE! 

1(:)(:)2 FORMAT( '3:' ,AB, ' ( ' 12, ' .z ' ,613.6, ' - >  ' j 
C 

ACCEPT 1 0 0 1  X 
FORMAT ( F 1 
I F ( X  .NE. 0 . )  VARELE = X 
I F ( X  . E U .  -9359. j V A R F L E  = (I. 
RETURN 
E N D 
SUEROUTINE C H N G I N f  NAME ,&UMBER, I V k R B L  j 

1 (:IO 1 

c 
1' Change an i n d i v i d u a l  i n t e g e r  v a l u e  



I F ( X  .NE. SH ) ALPHVR = X 
I F ( X  .EQ. 8H########) ALPHVK = BLGNI.::: 
RETURN 
E FJEi 



C * * * * * * * * * * * * ~ . * * * * * * * * * * * * * * ~ . * * * ~ * * * * ~ . * * * * * * * * * * * * ~ * * ~ i i . ~ * ~ * ~ ~ ~ * * * * * *  
C EHHMSG 
c 
c 
C error m e s s a g e  file arid o u J c ~ u P  t o  u s e r  r e r m l n r i l  

5 t . s d  9- a p p r o p r i a < : e  e r r o r  messaqe f roni  t h e  

L 
c 
C 
c 
c 
.c 
c 
C 
C 

C a 1 1 i n  c: a r cj urn err "is : 
I NUM = til ess a cl e c .>. i 1 in g .a r y um en -k 
AH15 = A S C I I  argunienP p a ~ . s e d  tu be m r i n t e d  !15Ali 

INUM (Messaqe call nurrtber) =: I 4  
I A R G  (ASCII avqurrtertic passed) = k l  
MESSAG (ASCII e r r o r  ITie55.3CJej = 7 2 A l  

F i l e  f o r m a t :  

21-Apr -E34 LC 
REV. 12-UCT-84 MJC: CLOSED LiKLUNl I F  ARG = '  ' 

c Rev. 19-Cipr-85 MPK H e m  ov e r e d  u n  d an t i n  i t i .a 1 i z a t i o n  
C of  t i t iLUN a n d  DKLUN1 
C Rev. 29-Apr-85 M P K  P u t  MESSAG and  ICHAR i n  CMSG coiTimc7r-t 

C Rev. 0 2 - A p r - 8 6  WDR M o d i f i e d  f u r  M i c r o  VAX I 1  
C Rev. 1 3 - J u l - 8 7  HDP Mvdif i e d  f o r  uVax I 1  
C C o n v e r t  BYTE s t r i n g s  t o  CHARACTER s t r i n g s  
c 
C***************************************************************~**~.* 
C 
c 
C 
iz: 

C 
r' T h e  f o l l o w i r i q  corrlrriorl bloc!:: f i l e s  a r e  g e n e r i c  f o r  a i l  irts-kri-irriert-ts 

SUEF:OUT I NE ERF:MSG i I NUM ARfj  j 

CHARACTER AF:G*j.5, IciRGii.1 







c****~********************~.~.***~.*~.*******~.*******************~ 
C WRITE 
c: 
C Write bacl.::graur,d -file " c ~ ?  C;i.c:}.. 4 .. 

C 
REV. 15-Juri-84 IC 

L R E V .  11-Sep-84 T E S  
!; R E V  e 0 7 - A p r - € 3 6  WDR 
c 
c * * * * * * * * + * * * * * * * * * * * * * * * * * * * * * * * ~ . * ~ . ~ * * * ~ . * * * * * * ~ * * * * * * * ~ ~ * ~ . ~ * ~ ~ . ~ ~ ~  
c 

c 
C 
C T h e  f o l l o w i r l g  comrniun block: f ilec; a r e  gerteric for a l l  i n s t r u m e n t s  
C 

t . t o d i f i e d  f o r  h i c r c  V A S  I:I - 

SUEROUTINE WRITE 

L O G I C A L * l  F I L L  

INCLUKlE CEACKG . CMN ' 
INCLUDE CLUNS = CMN 
INCLUI iE  'CDATE .CMN" 
INCLUDE CASSAY . c!illrd / 
INCLUKIE 'CPASS.CMN' 
INCLUDE 'CONTHL.CMN' 
I NC L U TI E ' C F I L E S . C MN '. 
INCLUEIE 'CMC. CMN' 

C 
C 
iz: NUT I F Y  UF'EEATOK 
c 

TYPE 11:)C)3, EKF I L 
a O(53 FORPIAT i / ' W r i t i n g  ' , A 1 
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C l o s e  f i l e  and a c k n o w l e d g e  

Read  in c o n s t a n t s  files s p e c i f i c  t o  s o l i d  i s o t o p i c  p l u t o r l i u r r ~  
garr11~1.3- r a y  a n a l y s i s  

F i r s t  ge.l- systenl  i d  Po e s t a b l i s h  f i l e  e x t e r i s i o n  

Read  i n  peal:: s h a p e  parame9ers 



C ~ * * * * * * * * * * * * * * * ~ ~ . * * * * * ~ ~ * * ~ * * * ~ * ~ * * * * * ~ ~ ~ . * * * ~ ~ . * ~ * ~ . * ~ . * ~ * * ~ . * ~ ~ * * * * ~ * ~  
C JULLikL Livermore v e r s i o n  of J U L D A T  f 

L. C a l l i r i q  arqurrteri'is: 
C ID/iT - I n p u t  a s t i i  s t r i n q  f c r  d a t e  3G-apr-84 
C ITIM - Irtpu'i . ac ,c i i  s t r i n g  f o r  t ime 23:54:17.' 
C XW#T - r J u t ~ u t  J u l i a r t  d a y  
C STIM - Uutpu-k time of  d a v  in s e c o n d s  
C 
C 12-AF'R-83 L C  
C R E V .  02-MkY-84 LC f o r  generic package 
C REV. 3 1 - A U G - 8 4  CMS 
C R E V  a 13-ISEC-84 W D R  Ri.ade d a y  0 l / ' l / ' i Y ! l O  
C m o d i f i e d  d a y s  c a i c u l a t i o n  
C N o t e :  Day 0 i / l / l Y C ) C i  
C 
C Rev.  11-act-84 W ~ C :  IDkT is a c c e p t e d  a s  6 ch.aracter5 ( l -May- t i4)  
c or 9 c h a r . S c t e r s  ( 1 0 - M a y - 8 4 S  
C R E V .  3 0 - O c ' i - 8 4  ~ p k  F i x  e r r o r  in 11-act c o r r e c t i o n  - 
C t i g h t e n  c o d e  
C R E V .  31-Oct-84 nipk T i g h t e n  code some rrtore, ancl h a n d l e  
c time format more f l e x i b l y .  T h i s  is 
C d o n e  by c o p y i n g  date a n d  tirrte iritu 
c; '\ an a u x i l i a r y  a r r a y ,  arid edii-irig P h e  
c a r r a y  to c i i n v e r t  a i l  s p e c i a l  cr taracters  
c i n r u  c u r m a s .  .i hert the DECOEtE c3.n use 
C the corrtma-delinii3red i r : teger  f i e l d  
r f eature! .  

C t o  u s e  i n t e g e r  a r i t h m e t i c .  
C I n  t h e  cor rec t  algorithm, day 0 comes  
c out to 3i:)-UCT-7'5', n o t  Za-UCT 3.5 

z s ' i a t e d  p r e v i o u s l y .  
C 
C 
C Rev.  02-Nav-84  mpk L a t e s t  irtstallrrtent in s p a c e  s a g a :  
C I g n o r e  l e a d i n g  s p a c e s  a n d  r e p l a c e  
C trailing? 5paces w i t h  corrt~~~as; t h i s  
C makes i t  work righ'c f o r  time i n p u t s  
c l i k e  11:23 (seconds o m i t t e d : .  
c Rev.  1(:i-cIEIz-85 liJEIR Modif i e d  ' i o  r a l cu ia -ke  i-iunt&ser of d a y s  
c frfim i / l / l q i  I-: .-3 '5 3 e <i c r 3- E ,z 

.3 G IZI 'v' e . 
c R ~ ~, -. 8,s w Ilr h: PI o d i f i e ii f cI r M i c t-. ! ~ 7  V (4 .r; i 1 
c 

.1- & 
c: 

c 
1: 

Also, c o r r e c t  J u l i a n  d a t e  a l g o r i t h n i  

Rev.  0 1  -Nov-84 mpi:: L e a v e  spaces i n  d a t e / t i m e  .-s+rirtg 
r a t h e r  t h a n  e d i t i r t g  'io corrtrrtas 

-. 

* +*. *. * * *. +. *. y. * y. . . . .  &. *. .& .. f' +. * Q. f.' *. 

SuZSKulJT' 1: JUL , I: I I M 21 U A T  X T  I If! 1 

h A R A c,'T E fi y; M 0 r,l 'I h 3.3 
_. . 

q .i 111 1 .'[ 1 ti, i' 8 j 
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C********.***************.*****~.****************.*********~.*~******* 
C READNN 
C 
c A l l a w  o p e r a t u r  -20 seiec’c or charlge .3 ruri=.”cai-i1:5 
C filename in E! list of c o n s t a n t s  f i i e s  



,- 

.: " ;I . I  



END 



C 
C 
C 

and g i v e  t o  m o n i t o r .  
1 - . U p d a t e  d a t e  arid time from m o n i t o r .  
2 - Update and  l e t  o p e r a t o r  verify or c h a n g e .  

C 3 - S y n c  t o  VAX d a t e  arid time ( n o t e  t h a t  t h e s e  
C m u s t  h a v e  b e e n  s e t  up by .a c a l l  to VAX 
C 
c u A - r i - I  M 1 . 
c c*********************~.*******************~*~.***~****~*~.***~*~** 

c ~ ? r r i r r ~  uri i c a t i on irrm e d i .a t  e 1 t i  be f o r e c a 1 1 i n  g 

C 
SUEROUT I NE DATT I M { OPT I CIN 1 

INTEGER O P T I O N  
c 
c 
C 

T h e  f o l l o w i n g  comrrlon block:: f i l e s  a r e  gener ic  f o r  a l l  i n s t r u m e n t s  

I NCLUDE 

INCLUUE CVAX . CMN ' 

' CLIAT'E . CMN ' 
INCLUDE 'CMONTH.CMN' 

C 

C 



C 
C 
13 

C 
C 
C 

-C 
C 

arid rirrte. 

I f  t h e  date arid time h a v e  beer, o p e r a t o r  v e r i f i e d ,  re'ii_rrn n o w .  

For o p t i o n  1 ,  return i f  d a t e  and time frorrt VAX a re  reasonable; 
o t h e r w i s e  I make t h e  o p e r a t o r  i n p u t  them b y  s e t t i n g  the  i n t e r n a l  
o p t i o n  t o  6. 

IF i I UPT .NE. 1 ) GOTO 40 
CALL J U L D A T  ( NUWCiAT, NUW'TIM ADAT, ATIl~l  j 
VFCI=. TRUE. 
I F ( ( ADAT. GE . ALOWEIT ) . ANCi . ( ADAT. L E .  AH I LIAT ) . AND. 

1 ( A T  I M . G E . (5 . (1) 1 . HND ( AT' I M . L E e 86395' !:I j 1 6 O T  0 5i:)C~ 

1 OPT = (1) 
GOTQ 1 (:)(:I 

4 0 CONTINUE 
c 
C P r i n t  u u t  d a t e  a n d  t ime f o r  o o e r a t o r  v e r i f i c a t i i w .  
C 

TYF'E 1 C)OO NO1JDAT, NOWT I M 

VFD= TRUE I 
1 i X l C )  FOKMAT(/1X9A,2X,Aj 



. 



P 

.. . . 




