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INTRODUCTION 

1 
CHECKER i s  a prog:ram d i s t r i b u t e d  by t h e  Nat iona l  Neatron Cross 

Sec t ion  CenLer (NNCSC) ,  Brooknaven Nat iona l  Laboratory t o  check t h e  

d a t a  on an ENDF/B 

a t  t h e  r eques t  of  t h e  NNCSC, t h e  v e r s i o n  o f  CH3CKER i n  use a t  t h a t  

t ime was extended a t  ORNL t o  process  t h e  ENDF/B Version I1 Photon 

Product ion  F i l e s  12-16. I n  December o f  1.970 a r e v i s e d  v e r s i o n  of 

CIIECRLX was rece ived  from t h e  Nat iona l  Neutron Cross Sec t ion  Cen t r r  

and has  a l s o  been made o p e r a t i o n a l  on OHNL’s I S M  360 computers and 

extended t o  p rocess  t h e  Pho-ton Product ion  f i l e s .  T1ii.s document 

d e s c r i b e s  only  t h e  work done a t  ORNL t o  accomplj-sh the above t a s k s  

and should be regarded a s  a supplement t o  r e f e r e n c e  I-. 

2 
card  image t a p e .  Tn August and September o f  1970, 

PROGRAM ADDITIONS AND BEVISIONS 

CHECKER i s  organized such t h a t  a MATN ( c a l l i n g  program) c a l l s  a 

unique subrout ine  f o r  each ENDF/B f i l e  t o  bz chekked. 

new subrou t ines  CKF12 and C K F l 3  were added t o  CiJZCKER t o  check EWF/R 

files 1 2  and 13. Minor changes i n  t h e  c a l l i n g  program were made t o  

accommodate t h e s e  new r o u t i n e s .  Routines f o r  checking f i l e s  14 and 

13 (CI(F14, C K F 1 5 )  were rece ived  w i t h  CFfCKER bu t  t hey  were rep laced  by 

r o u t i n e s  w r i t t e n  a t  ORNL becsuse t h e  formais and procedures  had chznged. 

Subrout ino CKIIG f o r  chcekfng EN3F/B f i l e  16 was no t  modified except  f o r  

t h e  dimensi on changes dtscussud i n  a l a t e r  paragraph .  

Tim e n t i r e l y  
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The e r r o r  message f l a g g i n g  a nega t ive  d i s t r i b u t i o n  i n  sub rou t ine  

NEGTZV w a s  expanded t o  give t h e  energy o f  t h e  offending d a t a .  This 

r e q u i r e d  minor changes i n  sub rou t ines  CW4, and CKF14, and CKF'2b t o  

provide t h e  d a t a  for t h e  e r r o r  m3ssage. 

Double p r e c i s i o n  a r i t h m e t i c  i s  r e q u i r e d  on TBM 360 computers t o  

a c c u r a t e l y  perform t h e  p o s s i b i l i t y  and p o s i t i v i t y  checks on legendre 

expansion c o e f f i c i e n t s .  

Appropriate  v a r f a b l e s  were dec la red  double p r e c i s i o n ,  R W * 8 ,  i n  

sub rou t ines  CKFh, CKFlk, C-24, LEGCK, LEGEKD, POXTIV, GETWS, A, 

NEGTIV, GENSTR, LEGDRV, STEXM, WNCT, FJNDRT, and PRBITJT. It w a s  

a l s o  necessa ry  t o  r ea r r ange  l a b e l e d  COMMONS i n  t h e s e  same rouf,ines Lo 

avoid boundary alignment problems t h a t  can sccur  wi th  PORTRAN ITJ progyms 

on IBM 360 computers when both 4 b y t e  and 8 byte  words appear i n  a COMMON 

s t a t e m e n t .  An e r r o r  i n  sub rou t ine  LEGEND was c o r r e c t e d .  

Equivalence s t a t emen t s  c o n t a i n i n g  dimensioned v a r i a b l e s  were 

modified when necessa ry  t o  avoid t h e  wrath of t h e  IBM complier .  For 

example, i f  B and X a r e  dimensioned v a r i a b l e s  t h e  s ta tement ,  EQUIVALENCE 

(X,B)  must be w r i t t e n  as EQUZV&ENCE(X(l.>? B(1)) t o  p l a c a t e  t h e  IBM con- 

p i l e r  c u r r e n t l y  i n  use a t  ORNL. 

The dimensions X(3000), Y(3000), and B(3000) were changed t o  

Xe(5000), Y(5000) and Ee(5000) i n  a11 a p p l i c a b l e  r o u t i n e s .  The s ta tement  

CALL TESTl (N€ ' ,2 ,3000 ,K ,2 )  iri SUBROUTINE RDTAB1 was modified t 3  r ead  

CALL TESTl(NP,2,5000,KN9,2). 

c u r r e n t  ENDF/B v e r s i o n  TI d a t a .  

These changes were necessa ry  t o  accornmodate 

The fol lowing s e c t i o n s  dwcri 'oe  t h e  d e t a i l e d  cheekmg performed 

i n  f i l e s  12-15. 
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Tes t  f o r  F i l e  12  - Photon Product ion Data, M u l t i p l i c i t i e s  

and T r a n s i t i o n  P r o b a b i l i t y  Arrays - 
Subrouti ne C-12 

Tes t  n 
Explanat ion Subrout iiie Condition Type o f  Test  

Any MT T s  MT accep tab le?  ENDF/B Version TI 2 

ANY MT I s  Ml?=12 and above MT --- 
i n  ind.ex t a b l e ?  

A N Y M T  1 s Z O s 2  

ZO=1 1 r S L F s 2  

Lo-1 1 5 NP < 1000 

10 

LD=l,  F l ag  f o r  d a t a  given 1 
a s  r n u l t i p l i c i  t i e s .  LD.2, 
F l ag  fo r  d a t a  given a s  
t r a n s  it i o n  p r o b a b i l i t y  
a r r a y s  

The Photon energy 
d i s t r i b u t i o n  law number 1 

Number of i n t e r p o l a t i o n  1 
ranges 

Number o f  m u l t i p l i c i t i e s  1 
gi.ven 

If LF=l ,  EG =O? Consistency check C U l 2  

Are EG i n  dec reas ing  Photon energy Tor  t h e  5B 

k L e 1  

LO =I 
k t h  subsec t ion  k orde r?  

L e 1  Does t h e  t o t a l  y i e l d  
t a b l e ,  Y ( E )  , e x a c t l y  
span t h e  same energy 
range a s  the  combined 
energy range of all 
t h e  yB(E)?  

L e 1  I s m < : !  
and LF=O? 

Tes t  determi.nes i.f t h e  
TAB1 r eco rd  con ta in ing  
t h e  t o t a l  y i e l d ,  Y(K), 
i s  omitted when the 
t o t a l  number o f  d i s c r e t e  
photons and photon continua 
i s  one. 

cKFT2 

cKF12 
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Le2 l s L G s 2  

L o r 2  Are ESi in 
decreasing 
order? 

Le2 0 < TPi 2 1.0 

L0=2 
and 

LG=2 
0 < GPi s 1.0 

L G = ~ ,  simple case (all 1 
transitions are y 
emission) L G = ~ ,  complex 
case (internal conversion 
or other competing 
processes occur) 

5B Energy of the  ith level 

TP, check range of each cm12 
t r an s i ti on @r ob ability 

GP, check range of each cml2 
conditional probability 
of photon emission 

TI?, transition 
pr ob abi li t i e s 
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Tes t  for F i l e  13 - Photon Product ion Cross Sec t ions  - 
Subrout i ne CD13 

Condition Type of T e s t  B p l a n a t i o n  Subr outi.ne 
T e s t  n 

Any MT I s  MT accep tab le?  ENT)F/B Version I1 2 

Any MT Is MF=13 and above 
14" i n  index t a b l e ?  

Any M!T 1 II LF s 2 

, 

Any MT i s NR s 10 

Any MT 1 s Np s 1000 

10 

The Photon energy 
d i s t r i b u t i o n  law 
number 

Number of i n t e r p o l a t i o n  1 
range s 

Rumber of cross s e c t i o n s  1 
given 

Any MT I f  LF=1, EG =O? Consistency check C K F l 3  
k 

Any I"l Are EGk i n  decreasing Photon energy f o r  t h e  513 
o rde r?  k th  subsec t ion  

Any MT Is NK < 2 and LF=O? Test  determines i f  t h e  CKKL3 
TAB1 record con ta in ing  
t h e  total c r o s s  s e c t i o n  
i s  omitted when t h e  
t o t a l  number of photons 
and photon con t inua  i s  
one. 
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Test  for File 14 - Photon Angular Distributions - 
Subroutine CKF14 

Test n 

Condition Type of Test Explanation Subroutine 
~~ ~ 

Any Is acceptable? ENDF/B Version II 2 

Any KC Is W=14 and above MT 
in index table? 

10 

Anym O s L I . 5 1  1 Flag for isotropic 
distribution 

LI=O 1 s NK s 1000 Number of subsections 1 

L I =  0 NI=1\sK? 1 N I ,  the number of  
isotropic subsections 
NI=NK is strongly 
discouraged; this 
condition is better 
described by L I = 1  

LIZ0 1 1 s  LTT 5 2 Flag for representation 
used 

1 I; NE s; 3000 No. of neutron energies 
given 

L I S  0 1 

LTT= 1 

LTT=l  

7 

Are energies in Neutron energies 
increasing order? 

LTT= 1 Angular  dist . everywhere 
possible and positive? 

LEGCK 

LTT=2 Are energies in Neutron energies 
increasing order? 

5 

L T E  2 

LTT=2 

,7 

9 

ITJT=1,2, o r  31 I n t  e rp 01 at i. on type LTT=2 



T e s t s  f o r  F i l e  15, - Continuous Photon Energy Spec t r a  - 
Subroutine CKF15 

Condition Tme  of Test  
Test  n 

Explanation Subroutine 

Any MT I s  MT accep tab le?  ENDF/B v e r s i o n  II 2 

Any MT Is  MF=l5 and above 
P f l  i n  index t a b l e ?  

Any MT IS LF=l?  

LF= 1 g ( Ey+Ei ) d Ey= lLl0  - h  

10 

The only continuous energy 1 
d i s t r i b u t i o n  law defined 
a t  p r e s e n t  f o r  f i l e  15 

A11 Ei 

LF= 1 Are e n e r g i e s  i n  Neutron en e rgi. e s 
i n c r e a s i n g  order?  

LF= 1 TNTZ1,2 ,  o r  3 I n t e r p o l a t i o n  type  

9 

5 

CKFl5 
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