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HIGHLIGHTS OF THE FOURTEENTH EANDC MEETING 

l 
Reference Cross Sec t ions  and Flux Measurements 

The Fourteenth Meeting of t h e  EANDC, which followed a  three-day 
EANDC symposium on s tandards ,  reviewed t h e  s t a t u s  of r e fe rence  cross  s e c t i o n s  
and f l u x  measurements. The hydrogen c ross  s e c t i o n  was judged t o  be adequately 1 

I known, and t h a t  of carbon t o  be s a t i s f a c t o r y  between 0 .5  and 1 .5  MeV, but  i t  
was recommended t h a t  NBS extend t h e  measurements on carbon down t o  % 1 keV. 
Knowleege of t h e  Li-6 and B-10 cross  s e c t i o n s  has improved considerably i n  
recent  yea r s ,  bu t  f u r t h e r  work on t h e i r  t o t a l  c ross  sec t ions  was thought 
d e s i r a b l e ,  notably ( i )  a  repea t  measurement, a t  Geel,  f o r  Li-6 from a s  low 
a n  energy a s  poss ib l e  t o  0.5 MeV, and ( i i )  an a t tempt ,  a t  KFK, t o  r e so lve  t h e  

l 
ANLIAERE discrepancy f o r  B-10 between 200 and 300 keV. A subcommittee i s  t o  
r e p o r t  on t h e  b e s t  way t o  e s t a b l i s h  t h e  ( n , ~ )  c ross  s e c t i o n  of Li-6 up t o  
100 keV. 

The s t a t u s  of t h e  U-235 f i s s i o n  cross  s e c t i o n  remains unsa t i s f ac to ry .  
A t  thermal energ ies  t h e  new measurement by Deruytter  i n d i c a t e s  t h a t  t h e  IAEA 
l e a s t  squares f i t  va lue  may be too low by % 3 b. A t  h igher  energ ies  t h e  b e s t  
a v a i l a b l e  da t a  agree t o  about t 3% up t o  % 1 keV bu t  above t h i s  energy t h e  
s i t u a t i o n  d e t e r i o r a t e s .  Large f l u c t u a t i o n s  i n  t h e  c ross  s e c t i o n  p e r s i s t i n g  
up t o  s e v e r a l  tens  of k i l o v o l t s  have been confirmed i n  s e v e r a l  l a b o r a t o r i e s ,  
and t h e s e  may be  r e spons ib le  f o r  some of t h e  d i f f i c u l t i e s .  Severa l  recommend- 
a t i o n s  f o r  improving t h e  s i t u a t i o n  were put  forward. 

Cond6 e t  a 1  have r ecen t ly  measured t h e  magnitude of t h e  "Solei lhac 
e f f e c t "  i n  t h e  FOA l i q u i d - s c i n t i l l a t o r  tank  and found t h a t  t h e  va lue  of - 
V (Cf-252) obtained wi th  t h i s  apparatus should be reduced by 0.6%. Diven 
has  evaluated t h e  e f f e c t  f o r  t h e  LASL tank  and found i t  t o  be l e s s  than 0.1%. 
Thus t h e  discrepancy between t h e  high l i q u i d - s c i n t i l l a t o r  r e s u l t s  and t h e  low 
manganese-bath and boron-pi le  r e s u l t s  remains unexplained. 

Reference cross  s e c t i o n s  f o r  capture  were b r i e f l y  reviewed. Gold 
may s t i l l  be t h e  b e s t ,  though b e t t e r  d a t a  a r e  needed above ". 350 keV, but  o t h e r  
nucl ides  with h igher  c ross  s e c t i o n s  should be s tud ied .  

Regarding f l u x  measurements, i t  we.s recommended t h a t  whenever poss ib l e  
more than one method be  used. The EANDC a l s o  encouraged t h e  i n t e r n a t i o n a l  f a s t -  
neutron f l u x  intercomparison being organized by t h e  BlPM, and recognized t h e  
usefu lness  of f l a t  d e t e c t o r s  with a  f a s t  time response such as  t h e  AERE boron- 
v a s e l i n e  sphere.  

Progress  Reports and Research Pap= 

Prel iminary r e p o r t s  were presented on new measurements of t h e  capture  
c ross  s e c t i o n s  of U-238, a t  ORNL and Columbia, and of Pu-240 a t  RPI. For both 
nucl ides  t h e r e  a r e  d iscrepancies  wi th  o lde r  da t a  and t h e  EANDC endorsed a  reques t  
f o r  t h e  loan of a  Pu-240 sample t o  AERE which w i l l  be used t o  check t h e  normalizat ion 
of t h e i r  e a r l i e r  measurements. 

Measurements a t  ORNL on t h e  v a r i a t i o n  of from resonance t o  resonance 
i n  Pu-239 f i s s i o n  i n d i c a t e  t h a t  t h e  e f f e c t  i s  smal l ,  i . e .  i n t e rmed ia t e  between 



t h e  c o n t r a d i c t o r y  r e s u l t s  of  Ryabov and of Weinstein and Block. The 
energy v a r i a t i o n  of 5 (Pu-239) i n  t h e  MeV range has  been more accura t e ly  
determined a s  t h e  r e s u l t  of  experimental  and eva lua t ion  work a t  AWRE. 

Extens ive  a t tempts  i n  both  t h e  UK and t h e  US have f a i l e d  t o  produce 
t h e  0.3y isomer of Pu-241 previous ly  repor ted  by Nis l e  a t  I N C ,  and i t  i s  now 
g e n e r a l l y  accepted t h a t  i t  does not  e x i s t .  

Smith repor ted  t h a t  r ecen t  ANL work on t h e  t o t a l  and s c a t t e r i n g  
c r o s s  s e c t i o n s  of U-238 up t o  1 .8  MeV has cons iderably  reduced previous 
d i sc repanc ie s .  He a l s o  repor ted  on t h e  s t a t u s  of t h e  energy spectrum of t h e  
neut rons  from U-235 and Pu-239 f i s s i o n ;  whi le  recognizing t h a t  i n t e g r a l  
measurements i n d i c a t e  a  harder  spectrum he  be l ieved  t h a t  t h e  microscopic da ta  
should s t i l l  b e  accepted and presented new experimental  r e s u l t s  from ANL t h a t  
suppor ted  t h i s  view. Aten presented new d a t a  on t h e  spectrum of neutrons from 
Cf-252 f i s s i o n .  

Recommendations 

EANDC members presented  d e t a i l e d  and c a r e f u l  reviews of t h e  c u r r e n t  
Request L i s t  f o r  Neutron Data Measurements; t h e i r  i n d i v i d u a l  r e p o r t s  w i l l  be  
g iven  an L d i s t r i b u t i o n  and brought t o  t h e  a t t e n t i o n  of l o c a l  da t a  committees. 
The EANDC agreed t h a t  t h e i r  reques ts  shocrld be merged with those  from non- 
OECD c o u n t r i e s  i n  a  World-Wide Request L i s t  produced under t h e  r e s p o n s i b i l i t y  
of  t h e  IAEA. 
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1. INTRODUCTORY ITEMS 

The Minutes of t h e  13th  Meeting, EANDC-83, were accepted,  a s  
was t h e  Dra f t  Version of t h e  F i f t h  Biennia l  Report of t h e  A c t i v i t i e s  of 
t h e  EANDC by P. Weinzier l  and M. Nsve de M6vergnie.s. 

2. REPORTS ON FACILITIES AND MEASUREMENTS 

2(a)  New F a c i l i t i e s  

The following new f a c i l i t i e s  and changes were mentioned: 

Belgium A t  the  U n i v e r s i t e i t  Leuven t h e  i so tope  sepa ra to r  
(EANDC-84, B1) i s  now opera t ing .  The v a r i a b l e  energy cyclo t ron  a t  t h e  
~ n i v e r s i t g  de Louvain i s  progressing on schedule (completion da te :  l a t e  1971). 

Canada The ca l andr i a  of t h e  NRU r e a c t o r  i s  t o  be replaced which 
w i l l  r e s u l t  i n  improved experimental f a c i l i t i e s .  High-gradient tubes f o r  t h e  
Chalk River  MP Tandem have been ordered; t h e  maximum terminal  vol tage  should 
i n c r e a s e  from 10 MV t o  a t  l e a s t  13  MV. 

France The new 4 MV Van de Graaff a t  Limeil i s  being t e s t e d  and 
experiments a r e  being s t a r t e d .  The add i t ion  of a  fou r th  s e c t i o n  t o  t h e  Saclay 
l i n a c  and t h e  modif icat ions t o  t h e  e x i s t i n g  t h r e e  s e c t i o n s  have r e s u l t e d  i n  an 
improvement of a  f a c t o r  of 2 - 2.5 i n  t h e  i n t e n s i t y ,  e.g.  a t  a  pu l se  length  of 
20 nsec  a  cu r ren t  of about 3A (2. 8 kW mean power) has been a v a i l a b l e  s i n c e  
November 1969. 

Germany A t  Karisruhe t h e  new 190 m f l i g h t  pa th  on t h e  isochronous 
cyc lo t ron  i s  i n  opera t ion ,  and t h e  3 MV pulsed Van de Graaff w i l l  have i t s  
RF i o n  source  replaced by a  Duoplasmatron - 1 nsec pulses  w i l l  be a v a i l a b l e  
at  two s t a t i o n s  i n  December. A t  t h e  Technical Univers i ty ,  Darmstadt, design 
d e t a i l s  of t h e  new heavy i o n  a c c e l e r a t o r  a r e  being discussed.  Vonach is 
planning neutron evaporat ion s t u d i e s  with the  Munich Tandem Accelerator .  

Japan The KN-4000 type 4 MV Van de Graaff a t  t h e  Tokyo I n s t i t u t e  
of Technology has been working s i n c e  September 1969, and t h e  new Van de Graaff 
a t  Kyushu Univers i ty ,  i n  opera t ion  s i n c e  Apr i l  1970, has  reached 7.5 MV. A 
new e l e c t r o n  l i n a c  f o r  JAERI  has been author ized  (80 MeV X 600 mA) and i s  
expected t o  be operat ing e a r l y  i n  1972. Three AVF cyclotrons have been approved: 
( i )  National  I n s t i t u t e  of Radio logica l  Science (60 MeV p ' s ,  19731, ( i i )  
I n s t i t u t e  of Nuclear Study, Tokyo Univers i ty  (25 MeV p ' s ,  1973),  and ( i i i )  
Research Centre of Nuclear Physics ,  Osaka Universi ty (70 MeV p ' s ,  1974). 

Netherlands The f a s t  neutron o s c i l l a t o r  f a c i l i t y  STEK a t  P e t t e n  
came i n t o  opera t ion  i n  1969. It works we l l  but  t h e  neutron spectrum has  not  
y e t  been e s t ab l i shed ;  resonance d e t e c t o r s  and proton r e c o i l  techniques a r e  
being used and a time-of-flight f a c i l i t y  i s  under cons t ruc t ion .  

Sweden and Denmark The EN Tandem a t  t h e  Universi ty of Uppsala 
commenced opera t ion  i n  October 1970 and a k l y s t r o n  bunching system w i l l  be  
i n s t a l l e d  i n  December 1970. The Uppsala synchro-cyclotron i s  t o  be r e b u i l t  
a s  a  sector-focused cyclo t ron  t o  a c c e l e r a t e  protons (90 MeV) and heavy ions  
up t o  C-12. A Super-FN Tandem is t o  be  i n s t a l l e d  a t  R i s d  i n  t h e  sp r ing  of 
1971 and t h e  o l d  EN Tandem w i l l  go t o  Aarhus i n  1972. 



United Kingdom The p o s s i b i l i t y  of a  very l a r g e  tandem a c c e l e r a t o r  
(>20 MV te rminal  vol tage)  f o r  Daresbury appears t o  be  more promising. The 
AERE tandem w i l l  be used f o r  some neutron work i n  t h e  near  fu tu re .  The AERE 
l i n a c  now has  a  tantalum window on t h e  mercury cooled boos ter  t a r g e t  which 
overcomes problems of thermal s t r e s s  f o r  pu l se  l eng ths  > !& psec. The 100 MeV 
e l e c t r o n  l i n a c  a t  t h e  Univers i ty  of Glasgow (2 ns pu l ses  25 m f l i g h t  pa th)  i s  
t o  b e  used f o r  some neut ron  i n e l a s t i c  s c a t t e r i n g  measurements. The NPL is s t i l l  
planning t o  set up t h e  Boron P i l e .  

United S t a t e s  A t  ANL t h e  Tandem Dynamitron i s  opera t ing  very 
w e l l  (9 MeV, 10G pA on t a r g e t )  and a  nanosecond puls ing  system f o r  t h e  4 MV 
single-ended Dynamitron has  been i n s t a l l e d  (% 2 mA peak a t  1 nsec FWHM). A t  
BNL t h e  double tandem f a c i l i t y  is now ope ra t iona l  ( 3  FA of 30.5 MeV p ' s ) .  The 
Colunbia Univers i ty  Nevis cyc lo t ron  w i l l  b e  converted t o  a  high duty f a c t o r  

AVF cyc lo t ron  by mid 1971, and beam i n t e n s i t i e s  should inc rease  by a  f a c t o r  of 
at  l e a s t  t en .  The 100 MeV Livermore e l e c t r o n  l i n a c  was accepted on 30 September 
1970; i t  provides e l e c t r o n  pulses  of 5 nsec t o  3 psec dura t ion  a t  a  r e p e t i t i o n  
frequency of 0 t o  1300 pps wi th  a  maximum power of 50 kW (see  EAXDC-83 f o r  
f u r t h e r  d e t a i l s ) .  Neutron t a r g e t s  a r e  ready f o r  use  and t h e  neutron time-of- 
f l i g h t  f a c i l i t i e s  a r e  e s s e n t i a l l y  complete. The 30 MeV LRL Cyclograaff should 
be i n  f u l l  opera t ion  by J u l y  1971. The LASL meson physics  f a c i l i t y  (LUPF) 
remains on schedule wi th  an 800 MeV proton beam i n  t h e  switchyard scheduled 
f o r  J u l y  1972. The Univers i ty  of Maryland isochronous cyc lo t ron  has produced 
e x t e r n a l  beams of 100 MeV protons and 140 MeV alpha p a r t i c l e s .  The 400 MeV 
e l e c t r o n  l i n a c  a t  MIT should be complete by e a r l y  1972; a  low energy beam i s  
expected e a r l y  next  year .  The ORNL e l e c t r o n  l i n a c  ORELA was accepted i n  
August 1969 and performance has  been s a t i s f a c t o r y  except f o r  some e l e c t r o n  gun 
d i f f i c u l t i e s .  Three k lys t rons  have operated f o r  more than  3500 h r s  without  
f a i l u r e ,  and one was rep laced  a t  3000 h r s .  

2 (b)  Progress  Reports 

Reviewing b r i e f l y  t h e  contents  of t h e i r  progress  r e p o r t s ,  s e v e r a l  
EANDC members r e f e r r e d ' g e n e r a l l y  t o  t h e  Hels inki  Conference and t h e  EANDC 
Standards Symposium a s  providing more recent  information.  Fur ther  a d d i t i o n a l  
informat ion  and comments were: 

Canada Story  asked Hanna t o  explore  t h e  p o s s i b i l i t y  of Santry 
( s e c t i o n  1 of (Can)-42 L) making a comparison of t h e  S-32(n,p) c ross  s e c t i o n  
( s e e  s e c t i o n  l ( a )  of (Can)-38 L) wi th  U-235(n,f), and Batchelor  i nd ica t ed  t h a t  
White 's  f i s s i o n  chamber might be ava i l ab le .  Hanna mentioned t h a t  t h e  va lues  
f o r  t h e  energy r e l eased  i n  f i s s i o n  ca l cu la t ed  by Walker and Milton ( s e c t i o n  11 
of (Can)-42 L) a r e  i n  c l o s e  agreement wi th  t h e  James (AEEW) values .  

Euratom FrEhner repor ted  t h a t  t h e  r a d i a t i o n  widths obtained from t h e  
KFK cap tu re  measurements on i r o n  and n i c k e l  ((E)-127 U ,  p  54) agree  w e l l  with 
those  obtained by S t i e g l i t z  a t  R P I .  Deruytter  mentioned t h e  measurements a t  
Geel ((E)-127 U ,  p  235) and Columbia ((US)-143 U) of t h e  kinet ic-energy r e l e a s e  
i n  Pu-240 spontaneous f i s s i o n  and i n  thermal-neutron induced Pu-239 f i s s i o n ;  
t h e  r e s u l t s  a r e  completely cont radic tory .  He is t o  d i scuss  t h i s  wi th  Melkonian, 
and Aten and Havens w i l l  r epor t  a t  t h e  next EANDC meeting. Nsve mentioned an 
o f f e r  from t h e  Adlers (Univers i ty  of I l l i n o i s )  t o  analyze Geel l i n a c  s c a t t e r i n g  
d a t a  on U-235, and on Np-237when a v a i l a b l e  and Smith o f f e r e d  t h e  s e r v i c e s  of 
ANL; t h e  EANDC considered t h a t  such Adler-Adler ana lyses  would be use fu l .  



United Kingdom Updating (UK)-120 AL, Batchelor  r epor t ed  t h a t  t h e  
n u c l e a r  d a t a  e f f o r t  a t  AILYE i s  now equal ly  d iv ided  between experimental  work 
(measurements of (n,2n) and (n,3n) c ross  sec t ions )  and evalua t ion .  Evaluat ions 
of ?(E) f o r  Pu-239((U~)-125) and carbon cross  s e c t i o n s  have been completed. 
Reports  on f a s t  neut ron  s c a t t e r i n g  by t h e  boron i so topes  and molybdenum w i l l  
b e  i s s u e d  s h o r t l y .  Rae a l s o  r e f e r r e d  t o  an i n c r e a s e  i n  eva lua t ion  work, and 
mentioned an experiment being s e t  up on t h e  100 m f l i g h t  pa th  of  t h e  Harwell 
l i n a c  t o  c a r r y  o u t  (Tof) measurements. NPL a r e  t o  make an a c t i v a t i o n  measure- 
ment of  t h e  U-238(n,y) c ross  s e c t i o n  between 0 .1  and 1.5 MeV. 

Rae r e f e r r e d  t o  t h e  negat ive  r e s u l t s  of a  Harwell search  f o r  t h e  
0 . 3  y Pu-241 isomer ( see  CN-261107) and >loore mentioned t h a t  s e v e r a l  groups 
i n  t h e  US have t r i e d  hard  t o  f i n d  any evidence f o r  i ts ex i s t ence ;  presumably 
i t  does not  e x i s t .  

United S t a t e s  Moore supplemented (US)-143 U by r e f e r r i n g  t o  recent  
ORNL work, on U-238(n,y) which shows some d iscrepancies  wi th  GGA d a t a ,  and on 
t h e  v a r i a t i o n  of f o r  Pu-239 f i s s i o n  i n  t h e  resonance region which has  f a i l e d  
t o  r e so lve  t h e  c u r r e n t  discrepancy,  prel iminary r e s u l t s  i n d i c a t i n g  t h a t  t h e  
e f f e c t  i s  sma l l  i . e .  in te rmedia te  between t h e  cont radic tory  r e s u l t s  of Block 
and Ryabov. 

Resu l t s  from W1 on Pu-240(n,y) show 30% discrepancies  wi th  da ta  from 
Hangell  and Geel. Commenting on t h i s  Rae mentioned h i s  reques t  f o r  a  Pu-240 
sample ( i tem 4e below) t o  check t h e  Harwell normal iza t ion ,  which would a l s o  
a f f e c t  t h e  Geel r e s u l t s ;  Deruytter  however be l ieved  t h a t  a  renormal iza t ion  
could only exp la in  p a r t  of t h e  discrepancy. 

Measurements a t  Columbia on U-238(n,y) i n  t h e  resonance reg ion  have 
been completed and a r e  being analyzed. A prel iminary examination of resonances 
a t  930, 950 and 1020 e V  suggests  agreement wi th  t h e  Geel r e s u l t s  r a t h e r  than 
those  of Glass .  

2  ( c )  Research Papers 

Comments on research  papers not  considered under o t h e r  agenda items 
were: 

(E)-126 AL (Pu-240) This  assessment does n o t  inc lude  t h e  information , 

from (UK)-103 and w i l l  t h e r e f o r e  be  redone, tak ing  account of So le i lhac ' s  
C r e s u l t s .  

(E)-130 AL (U-235) For t h e  8 resonances t h a t  were a l s o  i n v e s t i g a t e d  
by Cowan e t  a 1  (Phys Rev 130 2380 1963) s p i n  assignments agree  i n  only 5 cases ;  
i t  t h e r e f o r e  appears  t h a t  t h e  mass d i s t r i b u t i o n  i s  not  s o l e l y  determined by J. 

(UK)-121 AL (Pu-239) These ( d e l i b e r a t e l y )  low-energy-resolution 
measurements show t h a t  a  l i n e a r  dependence of 7 on energy i s  adequate i n  
p r a c t i c e .  A minor disagreement wi th  Sole i lhac  has  n o t  been resolved.  

(US)-145 A (0, and UT f o r  U-238) Smith repor ted  t h a t  t h i s  work, t h e  
r e s u l t  of a c t i o n  21  of t h e  13th  meeting, disposes of t h e  "bump" above 1 MeV 
but  noted t h a t  t h e  r e v i s i o n  of ENDFIB averages t h e  o l d e r  d a t a  and evalua t ions  



w i t h  t h e  new information from ANL. He a l s o  mentioned a r ecen t  paper by 
Okrent e t  a 1  i n  Nuclear Appl ica t ions  and Technology, 9 454 (1970). 

2(d) New Resul t s  on t h e  Standardiza t ion  of t h e  
F i s s i o n  Cross Sec t ion  of U-235 

Discussion of t h i s  t o p i c  was defer red  t o  item 3 (c ) .  

2(e)  The Prompt F i s s ion  Neutron Spectrum of U-235 and Pu-239 

Smith r e f e r r e d  b r i e f l y  t o  (US)-139 L and (US)-147 A and presented  
some pre l iminary  r e s u l t s  from t ime-of-f l ight  work, i n  progress  a t  ANL, on t h e  
f i s s i o n  of U-235 and Pu-239 induced by neutrons i n  t h e  energy range 100 - 450 
keV. The f i s s i o n  neutron spectrum da ta  s o  f a r  processed,  f o r  t h e  range 0 . 3  
t o  1.6 MeV, a r e  w e l l  f i t t e d  by a  "Maxwellian" d i s t r i b u t i o n  (& exp(-E/T), 
T = 2z/3) of mean energy 2.0 MeV (and not  by one of 2.4 MeV, t h e  mean energy 
proposed by W.N. ~ c ~ l r o ~ ) .  Smith s a i d  h e  was not  planning t o  undertake measure- 
ments on Cf-252. 

Batchelor  asked whether t h e  p ropor t iona l  counters  developed by 
E. Bennett  a t  ANL (EANDC Standards Symposium, Session I V ,  Paper 4) could be  
used t o  measure f i s s i o n  neutron s p e c t r a ,  e s p e c i a l l y  f o r  t h e  low energy range. 
Smith thought t h e i r  s e n s i t i v i t i e s  might be too low, unless  a  very i n t e n s e  
source  of Cf-252 were ava i l ab le .  

S tory  r e f e r r e d  t o  t h e  discrepancy between t h e  ca l cu la t ed  and measured 
va lues  f o r  t h e  f i s s i o n  cross  s e c t i o n  of U-238 averaged over a  f i s s i o n  spectrum, 
which had been emphasized by J . A .  Grundl a t  t h e  EANDC Standards symposium 
(Session V I ,  Paper A.1.). This  discrepancy sugges ts  t h a t  t h e  f i s s i o n  neutron 
spectrum is harder  than t h e  Watt-Cranberg spectrum wi th  E h 1.95 MeV.  Story 
poin ted  out  t h a t  f a s t  r e a c t o r  physics  measurements gene ra l ly  support  a  harder  
f i s s i o n  spectrum, unless  one i s  prepared t o  reduce t h e  U-235 f i s s i o n  cross  
s e c t i o n  eonsiderably i n  t h e  range from about 50 keV t o  1.5 MeV. 

Schmidt mentioned IAEA p lans  f o r  a  confronta t ion  next summer between 
experimenters  of t h e  micro and macro persuasions.  The Nuclear Data Sec t ion  i n  
Vienna w i l l  he lp  by compiling a l l  t h e  d i f f e r e n t i a l  da t a  and by re-evaluat jng 
t h e  c ross  s e c t i o n s  of threshold  r e a c t i o n s .  

Condg r e f e r r e d  t o  r ecen t  measurements a t  S tudsvik  r epor t ed  t o  t h e  
He l s ink i  Conference (CN-26/57) on t h e  f i s s i o n  of U-238 induced by neutrons of 
1.35 and 2.02 MeV. I n  each case t h e  d a t a  f i t t e d  a  Maxwellian d i s t r i b u t i o n  of 
temperature 1.29 MeV. 

2 ( f )  The Neutron Energy Spectrum of Cf-252 -- 

Aten c i r c u l a t e d  a  prel iminary r e p o r t ,  based on a  t h e s i s  by H. Pauw 
(Univers i ty  of Amsterdam, 1970),  descr ib ing  i n t e g r a l  measurements on t h e  
spectrum of neutrons from a Cf-252 source  i n  a  s c a t t e r - f r e e  arrangement. Seven 
a c t i v a t i o n  r e a c t i o n s  gave good agreement wi th  a  fi exp(-E/T) spectrum with 
T = 1.39 MeV, except f o r  t h e  Au (n,y) r e a c t i o n  which i n d i c a t e d  a  lower energy 
(by a  f a c t o r  of 0.7) f o r  t h e  p a r t  of t h e  spectrum below 1.5 MeV. On t h e  o the r  



hand t h e  Au (n,2n) r e a c t i o n  r a t e ,  t h e  c a l c u l a t e d  va lue  of which i s  very 
s e n s i t i v e  t o  t h e  va lue  assumed f o r  T, a l s o  ind ica t ed  T = 1.39 ? % 0.02 MeV 
f o r  t h e  high-energy p a r t  (> 10 MeV) of t h e  spectrum. 

Schmidt r e f e r r e d  t o  work a t  Karlsruhe by Werle (INR-4/70/25) which 
i n d i c a t e d  a va lue  of T = 1.4 MeV f o r  t h e  reg ion  above 1 MeV but  an excess 
of neu t rons ,  s i m i l a r  t o  t h a t  found by Meadows, i n  t h e  low energy region.  

3. EANDC SYMPOSIUM ON STANDARDS 

The Committee considered t h a t  t h e  "EANDC Symposium on Neutron 
Standards and Flux Normalization", he ld  a t  ANL t h e  previous week (21 - 23  
October) ,  had been a g r e a t  success ,  and t h e  Committee expressed i t s  apprec- 
i a t i o n  t o  t h e  o rgan ize r s  f o r  t h e  i n t e r e s t i n g  programme and t h e  e x c e l l e n t  
l o c a l  arrangements.  The Proceedings a r e  being published by t h e  DTIE of t h e  
USAEC. Because most EANDC members had a t tended t h e  symposium d i scuss ions  
dur ing  t h e  Committee meeting were r e l a t i v e l y  b r i e f  ( s e e  i tems 3b, c ,  d and e 
below). At t h e  c l o s e  of t h e  meeting i t  was decided t h a t  t h e  Subcommittee on 
Standards should  cont inue  i ts  work, 

3(a) R e d e f i n i t i o n  of  t h e  Meaning of a Standard Cross Sec t ion  

The Chairman drew a t t e n t i o n  t o  t h e  d i f f e r e n t  meanings a t tached t o  
t h e  word "standard",  e .g.  by the  NBS where i t  denotes something r e g u l a r l y  
u s e f u l  t o  i n d u s t r y ,  and by t h e  EACRP who use i t  t o  r e f e r  t o  such c ross  
s e c t i o n s  a s  those  of  coba l t  and manganese which a r e  f r equen t ly  employed i n  
a c t i v a t i o n  measurements i n  r e a c t o r  physics .  Aten mentioned t h e  concept of  
t h e  completely a r b i t r a r y  s t anda rd ,  such as  t h e  metre.  

S to ry  suggested " reference  c ross  sec t ion"  a s  a p r e f e r a b l e  term, and 
Moore mentioned t h e  i n c l u s i o n  of t h e  words " f lux  normalizat ion" i n  t h e  t i t l e  

.of t h e  r e c e n t  symposium, which had a r i s e n  from some i n t e r n a l  US problems wi th  
"standards" n o t  being considered a s  t h e  bus iness  of t h e  AEC. The Chairman 
be l i eved  t h a t  a l though t h e  EANDC knew what was memt  i t  might be  w e l l  t o  move 
towards us ing  t h e  terms reference  c ross  s e c t i o n  and f l u x  normal iza t ion .  

3(b) Standards f o r  Light  Nuclei 

Batchelor  opened t h e  d iscuss ion  on l i g h t  n u c l e i .  The thermal  c ross  
s e c t i o n s  a r e  w e l l  enough known, a s  is t h e  hydrogen c r o s s  s e c t i o n  over the  
whole energy range of i n t e r e s t .  Knowledge of t h e  He-3 c ross  s e c t i o n  could 
be  improved b u t  t h e r e  i s  some ques t ion  of i t s  p r a c t i c a l  usefu lness .  

Rae spoke on t h e  Li-6 (n ,a )  c ros s  s e c t i o n  and pointed out  t h a t  our  
p re sen t  knowledge r e l i e s  heavi ly  on Ut t ley  and Diment's n~easurernents of UT 
and t h a t  t h e  s t a t u s  of OS is not  a l t o g e t h e r  s a t i s f a c t o r y .  Af t e r  some d i scuss ion  
t h e  EANDC formally reconlniended t h a t  Gee1 should make a new measurement of U 

T 
f o r  Li-6 from thermal  energ ies  to  0.5 MeV. The ELVDC a l s o  s e t  up a subconimlttee 
(Smith, -- Rae and Aten) t o  r e p o r t ,  by January 1971, on t h e  b e s t  way of  e s t a b l i s h i n g  
t h e  (n,a) c r o s s  s e c t i o n  below 100 keV. A l l  members were asked t o  send sugges t ions  
t o  t h e  subcommittee. 



Rae noted t h e  discrepancy between t h e  ANL and AERE measurements of 
t h e  t o t a l  c ros s  s e c t i o n  of B-10 between 200 and 300 keV, and t h e  Committee 
recommended t h a t  Karlsruhe at tempt t o  r e so lve  it .  Measurements of t h e  (n ,a )  
and ( n , a t )  c ros s  s e c t i o n s  were i n  hand a t  Harwell. 

The EANDC a l s o  recommended t h a t  NBS measure t h e  t o t a l  c ross  s e c t i o n  
of carbon down t o  1 keV, s t rong ly  supported t h e  p resen t  AERE programme 
of measurements on r e fe rence  c ross  s e c t i o n s  and looked forward wi th  
i n t e r e s t  t o  t h e  r e s u l t s  t h a t  w i l l  be  obtained using t h e  f l e t  boron-vaseline 
d e t e c t o r .  

3 (c)  F i s s i o n  and Capture Standards 

Moore presented  a  summary of t h e  s i t u a t i o n ,  and t h e r e  was f u r t h e r  
d i scuss ion  by t h e  Committee. 

3 ( c ) i  F i s s i o n  Cross Sec t ions  

U-235 is s t i l l  considered a s  t h e  r e fe rence  f i s s i o n  cross  s e c t i o n ,  
though Jo ly  suggested t h a t  t h e  f l u c t u a t i o n s  of of f o r  U-233 i n  t h e  region 
around 10 keV should be  examined t o  s c e  i f  they were, unexpectedly, smal le r  
t han  f o r  U-235. 

There a r e  s t i l l  problems with t h e  f i s s i o n  c ross  s e c t i o n  of U-235, 
even a t  thermal energy; t h e  new value  f o r  t h e  h a l f  l i f e  of U-234 has i n t r o -  
duced a  discrepancy between Deruy t t e r ' s  r ecen t  very accura t e  measurenent and 
t h e  output  va lue  from t h e  IAEA l e a s t  squares f i t ,  which now needs r e v i s i n g  
( i t  may be  too  high by 3b).  A t  higher  energ ies  t h e  b e s t  a v a i l a b l e  da t a  
(from Geel, Oak Ridge, and Saclay)  agree  t o  t 3% up t o  1 keV, but  i t  i s  s t i l l  
considered d e s i r a b l e  f o r  white-source measurements t o  be extended down t o  t h e  
thermal  region.  From 1 t o  30 keV t h e  s i t u a t i o n  remains unsa t i s f ac to ry ;  t h e  
two s e t s  of d a t a  covering t h i s  reg ion  (AERE and LASL) do not  match t h e  Geel,  
Oak Ridge and Saclay d a t a  a t  1 keV. A t  t h e  s t anda rds  symposium Poeni tz  had 
summarized t h e  s t a t u s  of t h e  d a t a  above 30 keV but  t h e  d iscrepancies  a r e  s o  
s e r i o u s  t h a t  h i s  suggested changes and est imated accurac ie s  were not  gene ra l ly  
accepted.  

Deruyt te r  recommended a  f i s s i o n  f o i l  exchange programme, b u t ,  r e c a l l i n g  
e a r l i e r  a b o r t i v e  a t t empt s ,  EANDC recommended only t h a t  measurers a v a i l  themselves 
of t h e  s p e c i a l  f a c i l i t i e s  a v a i l a b l e  a t  Geel. However they s t rong ly  supported 
Deruy t t e r ' s  o t h e r  sugges t ion ,  t h a t  a l l  measurers record  and publ i sh  t h e i r  
f i s s i o n  fragment p u l s e  h e i g h t  s p e c t r a  a t  a l l  energ ies .  

The Committee recognized t h e  ca re  t h a t  i s  necessary i n  t h e  cons t ruc t ion  
of Sb - Be sources and t h e  i n t e r p r e t a t i o n  of  measurements made wi th  them. They 
a l s o  recommended t h a t  a  144 keV beam obtained using a  s i l i c o n  f i l t e r  be  put  i n  
opera t ion .  It  was a l s o  agreed t h a t  whenever p o s s i b l e  f l u x  measurements should 
b e  made using two independent techniques of comparable p rec i s ion .  

Moore informed t h e  Committee of work planned o r  i n  progress  on U-235 
f i s s i o n ;  i t  inc ludes :  

AERE Gf wj.11 be  measured t o  s e v e r a l  hundred keV using t h e  a .  
l i n a c  and a  f a s t  neutron d e t e c t o r .  



ANL Poeni tz  w i l l  r epea t  work wi th  h i s  grey neutron d e t e c t o r  t o  b.  - 
determine t h e  shape between 20 keV and 1 . 5  MeV. He w i l l  aga in  
normalize t o  t h e  Knoll and Poeni tz  va lue  a t  30 keV and w i l l  use  
t h e  V(p,n) r e a c t i o n  a t  h igher  energ ies  wi th  a  measurement of t h e  
a s soc ia t ed  a c t i v i t y .  

c. Cadarache Leroy p lans  t o  s tudy t h e  f i s s i o n  c ross  s e c t i o n  of 
U-235 below 100 keV using th inne r  f o i l s  and improved techniques 
t o  reduce s c a t t e r i n g  co r rec t ions .  He w i l l  a l s o  remeasure B-lO(n,a) 
below 100 keV a s  a  check. 

.d. Columbia Univers i ty  Melkonian has  da ta  up t o  a  few keV; a n a l y s i s  
. . 

is under way. 

KFK Kzppeler w i l l  extend t h e  energy range from 300 keV t o  1 . 2  MeV, e .  - 
using a  gas s c i n t i l l a t o r  f o r  f i s s i o n  and a r e c o i l  proton te lescope  
f o r  t h e  f l u x  monitor. He w i l l  t r y  t o  reduce t h e  background i n  t h e  
t e l e scope  by minimizing t h e  s c a t t e r i n g  m a t e r i a l s ,  and by us ing  a  
s o l i d  s t a t e  d e t e c t o r  wi th  a  d i f f e r e n t  m a t e r i a l  f o r  t h e  s u r f a c e  
b a r r i e r .  

f .  E Barton e t  a 1  p lan  measurements over  t h e  region 2 - 20 MeV 
r e l a t i v e  t o  H(n,p).  

LRL Bowman w i l l  repea t  h i s  s t u d i e s  of f l u c t u a t i o n s  wi th  t e n  times g. 
b e t t e r  r e s o l u t i o n .  

h. ORNL P e e l l e  i n t ends  t o  measure over t h e  energy range 100 keV t o  
1 MeV using ORELA. Measurements w i l l  be made r e l a t i v e  t o  H(n,p).  

i. Univ. of Michigan Knoll i s  making f i s s i o n  cross  s e c t i o n  measurements 
using photoneutron sources.  

Cond6 e t  a 1  have r ecen t ly  measured t h e  magnitude of t h e  "Sole i lhac  
e f f e c t "  i n  t h e  FOA l i q u i d - s c i n t i l l a t o r  tank and found t h a t  t h e  va lue  of 7 (Cf-252) 
obtained wi th  t h i s  appara tus  should be reduced by 0.6%. Diven has  evaluated 
t h e  e f f e c t  f o r  t h e  LASL tank  and found i t  t o  be l e s s  than  0.1%. Thus t h e  
discrepancy between t h e  high l i q u i d - s c i n t i l l a t o r  r e s u l t s  and t h e  low manganese- 
ba th  and boron-pile r e s u l t s  remains unexplained. The EANDC supported t h e  
recommendations of t h e  Working Group a t  t h e  s tandards  symposium t h a t  S o l e i l h a c  
(Bruysres l e  Chatel)  and J . R .  Smith (INC) be asked t o  undertake measurements 
of 7 f o r  Cf-252. 

3(c)  i i i l k p t u r e  Cross Sec t ions  

Capture s tandards  were considered only b r i e f l y .  S p e c i f i c  recommend- 
a t i o n s  made by Carlson i n  h i s  review a t  t h e  EANDC s tandards  symposium were: 

a .  The abso lu te  c ross  s e c t i o n s  of Au-197 a r e  badly needed above 
300 - 400 keV. 



b.  While a t  t h e  moment Au-197 appears t o  b e  t h e  b e s t  s tandard ,  
c a r e f u l  s tudy of capture  i n  some of t h e  r e c e n t l y  a v a i l a b l e  
r a r e  e a r t h s  i s  f u l l y  warranted. Some of these  have cross  
s e c t i o n s  a  f a c t o r  of two h igher  than t h a t  of Au. 

c .  Ta-181 should be  c a r e f u l l y  s tud ied  a s  i t  has t h e  p o t e n t i a l  
of a  good capture  s tandard.  

3(d)  Flux Measurements 

~ r z h n e r  opened t h e  d iscuss ion  of f l u x  measurements by r e f e r r i n g  t o  
t h e  use fu lness  of t h e  manganese b a t h  technique f o r  accu ra t e  abso lu te  determin- 
a t i o n s ,  t o  '1. 1/2%,  from thermal energ ies  up t o  s e v e r a l  MeV. With manganese 
r ep laced  by vanadium, a s  De Volpi had s t r e s s e d  a t  t h e  s tandards  symposium, 
measurements can be  made more r ap id ly  because of t h e  s h o r t e r  cyc le  time. 
Fr'dhner a l s o  mentioned t h e  importance of t h e  a s soc ia t ed  p a r t i c l e  and a s soc ia t ed  
a c t i v i t y  techniques. 

Re la t ive  measurements, e.g.  of t h e  f l u x  shape i n  white-spectrum 
measurements, a r e  s t i l l  hampered by t h e  l ack  of a  r e l i a b l e  method of br idging  
t h e  energy gap between t h e  reg ion  of r e l i a b l e  l / v  d e t e c t o r s  and t h e  reg ion  
where t h e  H(n,p) c ross  s e c t i o n  can be  used, though i t  is not  a  t r i v i a l  mat te r  
t o  des ign  a  r e l i a b l e  pro ton-recoi l  d e t e c t o r  system. Frghner recommended 
f u r t h e r  work on He-3 s i n c e  t h e  Li-6 and B-10 cross  s e c t i o n s  a r e  l e s s  accura te ly  
known than one would wish. However, he  agreed with Rae t h a t  t h e  AERE boron- 
v a s e l i n e  d e t e c t o r  should be  very va luab le  i n  br idging  t h e  energy gap. 

J o l y  mentioned t h e  p lans  of a  BIPM group headed by Caswell (NBS) 
t o  compare f a s t  neutron f l u x  measurements a t  var ious  Standards Labora tor ies  
by means of a  s u i t a b l e  t r a n s f e r  instrument .  Many exper ts  consider  t h a t  t h i s  
w i l l  n o t  b e  a  s t r a igh t fo rward  opera t ion  (e .g.  because of background problems) 
but  i t  could perhaps lead  t o  t h e  discovery of unknown sources of e r r o r s .  Joly 
agreed t o  d r a f t  a  l e t t e r  f o r  t h e  Chairman t o  send t o  Caswell encouraging him. 

3(e)  Spec ia l  Topics 

Hanna, who had been asked t o  r epor t  on t h e  Spec ia l  Topics se s s ion  of 
t h e  s tandards  symposium, s a i d  t h a t  most of t h e  items had a l ready been d e a l t  
w i th .  

3 ( f )  A Code of P r a c t i c e  f o r  t h e  Statement of Accuracy 

Story  commented b r i e f l y  on t h e  r epor t  ( (X) -128  AL) by Campion e t  a l .  
He was i n t e r e s t e d  i n  t h e  comments of experimenters ,  bu t  he  be l ieved  t h e  r epor t  
had some fundamental de fec t s  from t h e  po in t  of view of an eva lua to r  i n  t h a t  i t  
d id  not  come t o  g r i p s  wi th  t h e  "user 's" need t o  t r e a t  both random and sys temat ic  
e f f e c t s  symmetrically.  Rae thought Campion's main reason f o r  having t h e  r epor t  
c i r c u l a t e d  was t h e  unce r t a in  s i g n i f i c a n c e  of t h e  accurac ies  requested i n  RENDA 
-- whether they were s tandard  devia t ions  o r  no t .  Story r e p l i e d  t h a t  t h e  o l d  
UK reques t  l i s t  had always included such a s tatement .  



4 .  NUCLEAR DATA FOR SAFEGUARDS, FUSION, AND MEDICAL APPLICATIONS 

The d i scuss ion  was concerned e s s e n t i a l l y  wi th  how da ta  reques ts  
f o r  Safeguards,  Fusion,  and Medical Applicat ions should be  en tered  i n t o  t h e  
Request L i s t ,  and i t  was agreed t h a t  e s t a b l i s h i n g  p r i o r i t i e s  would be  d i f f i -  
c u l t .  There was no consensus on whether they should be  f lagged i n  t h e  
Request L i s t ,  e .g .  by S ,  F and M, and a l l  dec is ions  were l e f t  t o  l o c a l  da t a  
committees. I n  any event t h e  Request L i s t  i s  expected t o  become t h e  respon- 
s i b i l i t y  of  IAEA ( see  agenda i tem 6b).  

Moore agreed t o  look i n t o  t h e  ques t ion  of d i s t r i b u t i n g  US r e p o r t s  
on Safeguards Research t o  t h e  EANDC. 

5, CONFERENCES 

5(a) He l s ink i  Conference on Nuclear Data f o r  Reactors 

Schmidt r e f e r r e d  t o  t h e  Report on t h e  He l s ink i  Conference published 
i n  Atomic Energy Review 8 (3 )  711 (1970), and t o  t h e  advance copies of t h e  
Panel  Discussion which had been c i r c u l a t e d  t o  conference p a r t i c i p a n t s .  A 
r e p o r t  by ~ j s r n e  (INDC(NDS)-26/L) analyzed t h e  r e s u l t s  of t h e  Quest ionnaire  
on t h e  conference. The Conference Proceedings, comprising two volumes each 
of 800 pages, were expected t o  be  a v a i l a b l e  a t  t h e  end of 1970. 

Commenting very b r i e f l y  on t h e  conference Schmidt noted t h a t  
eva lua t ion  a c t i v i t e s  had increased  bu t  he  thought t h e r e  were s t i l l  too many 
uncoordinated i n d i v i d u a l  e f f o r t s .  The cooperat ion of experimenters would be 
necessary i n  a r r i v i n g  a t  i n t e r n a t i o n a l l y  accepted eva lua t ions .  

5(b) Studsvik Panels  on 7 and a(Pu-239) 

The Chairman complimented Schmidt on t h e  organiza t ion  of t h e  two 
Studsvik  meetings, which had saved va luable  time a t  t h e  Hels inki  conference 
i t s e l f .  The conclusions and recommendations of t h e  panels  ( s t r i c t l y  "experts  
meetings") a r e  being d i s t r i b u t e d  by t h e  IAEA a s  INDC(NDS)-25/L; t h e  Chairman 
asked t h a t  a l l  EANDC members be included i n  t h i s  L d i s t r i b u t i o n .  

Conde' reviewed t h e  7 meeting b r i e f l y  and noted p a r t i c u l a r l y  t h e  
recommendations t h a t :  

i f r e s h  measurements a r e  urgent ly  requi red  f o r  7 i n  t h e  resonance 
reg ion ,  t o  reso lve  t h e  p resen t  almost complete l ack  of agreement 
between t h e  experiments of Ryabov and Weinstein ( see  a l s o  i tem 
2b (US) above, 

ii - a d d i t i o n a l  experiments a r e  requi red  t o  complement the  i n t e r e s t i n g  
V r e s u l t s  f o r  Cf and Cm found by Russian workers (CN-26/90), 

iii f u r t h e r  measurements a r e  requi red  below 200 keV f o r  v p ( ~ , )  f o r  
U-235 and Pu-239, as  w e l l  a s  more measurements i n  gene ra l  f o r  Pu-240 
and Pu-241, 

i v  measurements on delayed f i s s i o n  gamma rays  a r e  s t i l l  r equ i red ,  
p a r t i c u l a r l y  f o r  Cf-252, and 



v a  b e t t e r  t h e o r e t i c a l  approach is requi red  t o  t h e  energy dependence 
of v t o  provide a  guide t o  what we might expect .  

Schmidt summarized t h e  conclusions of t h e  meeting on a(Pu-239). The 
problem was not  y e t  so lved  -- i n  t h e  energy range 0.1 - 30 keV accurac ies  a r e  
gene ra l ly  n o t  b e t t e r  than  10 - 15% and some d iscrepancies  a r e  l a r g e r  than t h i s .  
The p o s s i b l e  reasons f o r  t h e s e  d iscrepancies  were d iscussed  a t  S tudsvik ,  and 
t h e  IAEA was fol lowing t h i s  up wi th  a  thorough review, by Sowerby (AERE) and 
Konshin (IAEA), which w i l l  be s e n t  t o  a l l  experimental  groups f o r  comment. 
Schmidt r e f e r r e d  s p e c i f i c a l l y  t o  t h e  fol lowing conclusions from t h e  Studsvik 
meeting: 

i each experimenter should provide t h e  IAEA wi th  ?he cross  s e c t i o n  
va lues ,  cap tu re  and f i s s i o n  resonance a r e a s  and h a l f  widths,  
t h a t  were used i n  t h e  normalizat ion of t h e  measurements, 

ii t h e r e  should be a  c l o s e r  i n v e s t i g a t i o n  of poss ib l e  sys temat ic  
dev ia t ions  between measurements of a t h a t  depend on 7 and those - 
t h a t  do not  (because of t h e  v a r i a t i o n  of 1J from resonance t o  
resonance i n  t h e  resolved region,  which i s  s t i l l  not  w e l l  
e s t a b l i s h e d ) ,  

iii t h e  in f luence  of geometr ical  s e l f  s h i e l d i n g  and mul t ip l e  
s c a t t e r i n g  should be inves t iga t ed  more thoroughly by experiment 
and theory ,  

i v  i t  i s  d e s i r a b l e  t o  perform new measurements f o r  energ ies  above 
10 keV us ing  new methods, 

v  t h e  p o s s i b i l i t y  of checking t h e  a r e s u l t s  obtained by time-of- 
f l i g h t  methods by measurements wi th  f i l t e r e d  neutron beams should 
be explored more thoroughly. 

5 (c )  CODATA Conference 

Schmidt had a t tended t h i s  conference (S t .  Andrews,7 - 12 September 1970) 
and an accompanying meeting of t h e  CODATA Committee; a  r e p o r t  by Schmidt and 
~ j g r n e  i s  being i ssued  a s  an I N D C  document. The main aim of CODATA is  t o  
e s t a b l i s h  i n t e r d i s c i p l i n a r y  coordina t ion  but  Schn~idt f e l t  t h a t  t h e r e  had been 
too  many fragmented s t a t u s  r e p o r t s  on i n d i v i d u a l  f i e l d s  a t  t h e  conference, 
though t h e r e  had been an i n t e r e s t i n g  s e s s i o n  on computer demonstrations. He 
r e g r e t t e d  t h e  l a c k  of d i scuss ion  a t  t h e  committee meeting of f u t u r e  a c t i v i t i e s ,  
bu t  noted t h e  p a s t  achievement of CODATA i n  having produced an I n t e r n a t i o n a l  
Compendium of Data P r o j e c t s ,  which i s  t o  be updated i n  a  g r e a t l y  expanded second 
e d i t i o n .  CODATA had always regarded t h e  coordina t ion  achieved i n  t h e  neutron 
d a t a  f i e l d  a s  a  model t o  be  followed, and they were n o t  in tending  t o  e n t e r  t h e  
non-neutron nuclear  da t a  f i e l d ,  where at tempts  a t  coordina t ion  were being planned 
by t h e  IAEA. 

5 ( d )  Third Conference on Neutron Cross Sec t ions  and Technology 

The Chairman noted t h a t  a  f u r t h e r  announcement regarding t h i s  
conference (Knoxville,  Tennessee, 15 - 17 March 1971) was t o  be s e n t  out  s h o r t l y .  



H.H. Landon (NBS) w i l l  be  r e p o r t i n g  on t h e  EANDC standards symposium. I t  
is hoped t h a t  p a r t i c i p a t i o n  from ou t s ide  t h e  US w i l l  be  on t h e  same s c a l e  
as a t  t h e  previous (Washington) conferences. 

5 ( e )  Conference on t h e  S t a t i s t i c a l  P rope r t i e s  of Nuclei 

The Chairman provided up t o  d a t e  information on t h i s  conference 
which is t o  be  he ld  a t  t h e  S t a t e  Univers i ty  of New York a t  Albany, 23 - 27 
August 1971. The pre l iminary  program comprises: 

1. In t roductory  Session 
2.  Analysis of Experimental Resonance Reaction Data 
3. and 
4. S t a t i s t i c s  of Resonance Parameters (Pa r t s  I and 11) 
5. Nuclear Level Density 
6. P rope r t i e s  of Averaged Resonance Parameters 
7. Decay of t h e  Compound Nucleus 
8. Limi ta t ions  of t h e  Compound Nucleus 
9.  Round Table Discussion of Se lec ted  Topics : Conclusion 

5 ( f )  Addi t ional  Conferences 

The following conferences were mentioned: 

i I n t e r n a t i o n a l  Symposium on Spec ia l  Research Mate r i a l s  f o r  
Nuclear Pleasurements, Gat l inburg ,  Tennessee, 5  - 8 October 1971 

Kobisk (Oak Ridge) and Lauer a r e  members of t h e  organizing committee, 
and t h e  proceedings w i l l  be published by t h e  USAEC. EANDC agreed t o  
h e l p  sponsor t h i s  conference. 

ii I n t e r n a t i o n a l  Conference on Mult iply Charged Heavy Ion Sources 
and Accelerat ing Systems, Gatl inburg,  Tennessee 22 - 27 October 1971 

Kolstad i s  a  member of t h e  organizing committee. 
Sponsored by IUPAP, APS and t h e  European Phys ica l  Socie ty .  

iii IAEA Panel  on Evaluat ion Methods, almost d e f i n i t e ,  f o r  t h e  summer 
of 1971, 30 - 40 people. The f i .ss ion neutron energy spectrum may 
be  discussed a t  a  s a t e l l i t e  meeting (see  a l s o  agenda i tem 2 e ) .  

6. REQUEST LIST 

6(a) Discussion of t h e  New Request L i s t  (EANDC-85 U) 

Following t h e  dec is ions  taken a t  the  13th meeting (EANDC-83 U ,  p  38) 
a  s e r i e s  of r e p o r t s  commenting on t h e  reques ts  l i s t e d  i n  RENDA had been w r i t t e n  
by EANDC members. I n  most cases these  r e p o r t s ,  some of them i n  d r a f t  form, 
were d i s t r i b u t e d  a t  t h e  meeting and immediately discussed by t h e  Committee. 
Brief  accounts of t h e  d iscuss ions  a r e  given below ( 6 a ( i )  - b a ( i x ) ) .  Moore 
noted t h a t  t h e  RENDA r e t r i e v a l s  had omitted reques ts  f o r  gamma ray product ion 
cross  s e c t i o n s  and t h a t  some 50 items had the re fo re  not  been covered. 



The Committee then  considered how b e s t  t o  promulgate t h e  
informat ion  contained i n  t h e  i n d i v i d u a l  r e p o r t s .  It was decided not  t o  
combine them i n t o  a  s i n g l e  document, a s  had been done i n  1967 (EANDC-76 U), 
bu t  t o  ask a l l  au tho r s  t o  i s s u e  t h e i r  i n d i v i d u a l  r epor t s  a s  L -d i s t r ibu t ion  
documents s o  t h a t  l o c a l  da t a  committees, e s p e c i a l l y ,  could s tudy them. 
Authors were urged t o  convert  d r a f t  r e p o r t s  i n t o  f i n a l  form a s  soon a s  
p o s s i b l e .  

6 ( a )  i 7 Requests 

Cond6 spoke t o  (OR)-102 L. Regarding V(E) f o r  Pu-239 Batchelor  
mentioned t h e  r ecen t  eva lua t ion  by Mather and Bampton ((UK)-125 and 
Frahner asked about t h e  unusual behaviour observed by Nesterov e t  a 1  
(CN-26/74) who found ?(Pu-239) more o r  l e s s  cons tant  up t o  1 MeV. Cond6 
noted t h a t  t h e s e  au thor s  considered t h e i r  Pu-239 r e s u l t s  t o  be only pre- 
l iminary ;  they d i d  n o t  ag ree  with o t h e r  measurements and Cond6 d id  n o t  
b e l i e v e  them. Rae contended t h a t  t h e r e  were many low d a t a  po in t s  i n  t h e  
r eg ion  of 0.25 MeV, and mentioned t h a t  unexpected behaviour i n  t h i s  reg ion  
could b e  due t o  t h e  onse t  of p wave f i s s i o n ,  which i s  known t o  be charac ter ized  
by a d i f f e r e n t  fragment mass d i s t r i b u t i o n .  

6 ( a )  ii Moderators 

S tory  spoke t o  (UK)-129, and mentioned t h a t  a  l a r g e  f r a c t i o n  of the  
r eques t s  do n o t  s p e c i f y  a  "purpose". He a l s o  noted t h a t  many P r i o r i t y  I 
r eques t s  make no reference  t o  any work i n  progress ;  UK p r a c t i c e  is t o  s t a r t  
work themselves on P r i o r i t y  I items unless  they a r e  known t o  be rece iv ing  
adequate a t t e n t i o n  elsewhere. There is only one request  f o r  thermal s c a t t e r i n g  
law d a t a  remaining i n  EANDC-85 (No. 1370 f o r  BeO) and Story  be l ieved  i t  was 
p o s s i b l e  t h a t  t h e  r eques t e r s  might be  s a t i s f i e d  by t h e  work of Schroeder,  
JUL-610RG(1969), which had come t o  h i s  a t t e n t i o n  a f t e r  w r i t i n g  (UK)-129. 
S to ry  noted t h a t  5-18 AL gave a  good summary of thermal s c a t t e r i n g  d a t a ,  
inc luding  comparisons of theory and experiment,  but  d id  not  explore  t h e  
ques t ion  of what r e a c t o r  des igners  wanted and whether e x i s t i n g  d a t a  were 
adequate.  

6(a)  iii Thermal Capture Cross Sec t ions  

Hanna gave a  b r i e f  summary of (Can)-43, and t h e r e  was no d iscuss ion .  

6(a)  i v  Resonance Parameters f o r  Non-Fissile Elements 

Rae presented  (UK)-131. The Chairman mentioned t h e  d e s i r a b i l i t y  of 
a  group approach t o  c e r t a i n  r e q u e s t s ,  e .g .  those  f o r  d a t a  on sepa ra t ed  i so topes  
of Z r  and Elf, i n  order  t o  ensure coordina t ion  of a c t i v i t i e s  a t  d i f f e r e n t  laboc- 
a t o r i e s  and t h e  product ion of t h e  b e s t  p o s s i b l e  da ta .  Regarding f i s s i o n  products ,  
Aten r e f e r r e d  t o  t h e  German f a s t  r e a c t o r  program which requi red  i n t e g r a l  measure- 
ments immediately f o r  i n i t i a l  design and d i f f e r e n t i a l  measurements a t  a  l a t e r  
s t a g e .  Rae observed t h a t  most r eques t s  f o r  d i f f e r e n t i a l  da t a  on f i s s i o n  products 
would probably be  met by improving our  knowledge of t h e  s t a t i s t i c s  f o r  s t a b l e  



n u c l e i  r a t h e r  t han  by d i r e c t  measurements on t h e  f i s s i o n  products themselves. 
NSve mentioned Mol/Geel p lans  f o r  measurements of us, and of Uy a t  h igher  
e n e r g i e s ,  f o r  U-238, and Moore added t h a t  Columbia had da ta  f o r  UT and Uy ; 
DeSaussure was a l s o  a c t i v e  a t  ORNL. 

6(a)  v Resonance Parameters f o r  F i s s i l e  Elements 

J o l y  spoke t o  (E)-134 which included a l l  heavy elements and t h e r e f o r e  
partially overlapped (UK)-131. There was gene ra l  agreement t h a t  s a t i s f y i n g  a l l  
t h e s e  r eques t s  would be  extremely d i f f i c u l t ,  and widespread d iscrepancies  were 
noted i n  r epor t ed  va lues  of resonance parameters,  bu t  i t  was not  c l e a r  whether 
t h e s e  were due p r i m a r i l y  t o  t h e  experimental d a t a  themselves ( including t h e  
t rea tment  of background) o r  t o  the  methods of a n a l y s i s .  Moore r e f e r r e d  t o  t h e  
p l ans  t o  compare independent analyses of a  f i c t i t i o u s  da ta  s e t  ( t o  be  prepared 
by Lynn a t  AERE) b u t  J o l y  pointed out  t h a t  t h e  a n a l y s i s  of raw t ransmiss ion  
d a t a  from samples of d i f f e r e n t  thickness would not  be  involved, and Story  was 
gene ra l ly  s c e p t i c a l  of  t h e  usefulness  of t h i s  approach. Havens emphasized t h e  
d i f f i c u l t i e s  of b a s e l i n e  s u b t r a c t i o n ,  and s a i d  t h a t  t h e  da ta  from d i f f e r e n t  
l a b o r a t o r i e s  always agreed b e t t e r  than t h e  ana lyses ,  though Jo ly  c i t e d  Pu-240 
a s  a c l e a r  example of d iscrepant  da t a .  Story thought any parameter iza t ion  of 
t h e  d a t a  was accep tab le ,  provided t h a t  no one t r i e d  t o  use i t  a s  " s t a t i s t i c a l "  
informat ion .  Havens concluded t h e  d iscuss ion  by r e f e r r i n g  t o  t h e  a r t i c l e  on 
Four i e r  Analys is  i n  t h e  1910 Ed i t ion  of t h e  Encyclopaedia Br i t ann ica  which 
claimed t h a t  f i v e  parameters would g ive  an acceptable  f i t  t o  the  p r o f i l e  of 
any human face .  

6 (a)  v i  F a s t  F i s s i o n  Data 

Moore presented  (US)-148. The problem is e s s e n t i a l l y  of f o r  U-235 
s i n c e  t h e  r a t i o  measurements a r e  r e l a t i v e l y  r e l i a b l e .  He r e f e r r e d  t o  t h e  d i s -  
cuss ion  a t  t h e  EANDC s t anda rds  symposium ( s e e  agenda i tem 3c) and p a r t i c u l a r l y  
t o  independent a b s o l u t e  measurements used i n  t h e  U-235 evalua t ion  by Poeni tz .  
These suppor t  t h e  lower U-235 f i s s i o n  cross  s e c t i o n  va lues  and should n o t  be  
completely discounted.  

6'(a) v i i  F a s t  Neutron Capture 

FrEhner spoke t o  (E)-135 and noted t h a t  t h e  h ighes t  accuracy s o  f a r  
achieved was about  + 5%, f o r  Au; reques ts  f o r  1 o r  2% accuracy must t h e r e f o r e  
b e  considered q u i t e  u n r e a l i s t i c  a t  t h e  present  time. 

6 (a )  v i i i  E l a s t i c  and I n e l a s t i c  Neutron S c a t t e r i n g  

Smith presented  (US)-149. Some 200 reques ts  had been examined 
(25 of t h e a  p r i o r i t y  1 )  and 151 e x p l i c i t  remarks added. These predated t h e  
EANDC s t anda rds  symposium, and Smith be l ieved  t h a t  t h e  NBS reques t  f o r  0.5% 
f o r  H should be recons idered .  Aten considered a  1% accuracy f o r  C t o  be  
unobta inable  bu t  Rae and Smith claimed t h a t  t h e  t o t a l  s c a t t e r i n g  was known 
t o  b e  b e t t e r  than 1% between 0.5 and 1.5 MeV. 

6 ( a )  i x  Threshold Reactions 

Aten presented  a  prel iminary ve r s ion  of (E)-136. He be l ieved  
t h a t  many reques t s  could be  combined, e.g. da t a  a t  14.6 MeV should be 
considered a s  s a t i s f y i n g  a  14  MeV reques t .  There were two types of r e q u e s t s ,  



t h e  f i r s t  f o r  f a s t  r e a c t o r  design,  and t h e  second f o r  a c t i v a t i o n  d e t e c t o r s  
used i n  f l u x  and spectrum measurements. Aten recommended t h e  s e t t i n g  up of 
a " s u f f i c i e n t  s e t "  of a c t i v a t i o n  de tec to r s ;  f a r  too many a r e  being used a t  
present .  

(b) World Wide Request L i s t  

Schmidt opened t h e  d iscuss ion  and noted t h a t  t h e  INDC had recommended 
a t  i t s  June 1970 meeting t h a t  t h e  EANDC and non-EANDC lists be combined, i f  
EANDC agreed. IAEA would c o l l e c t  t h e  non-EANDC reques ts  and send them t o  CCDN 
who would merge them. Schmidt r e f e r r e d  t o  t h e  screening procedures i n  non- 
EANDC count r ies  which a r e  being improved wi th  IAEA he lp .  

The Committee agreed t o  t h e  combining of a l l  reques ts  i n t o  a World 
Wide Request L i s t ,  no t ing  t h a t  t h e  mechanics of preparing i t  would be no more 
d i f f i c u l t  than  f o r  t h e  p resen t  l i s t ,  and t h a t  computer r e t r i e v a l s  f o r  review 
purposes would s t i l l  be  ava i l ab le .  

(c )  EACRP Recommendations f o r  Including Evaluat ions 

The Committee was unable t o  reach a consensus but  agreed t h a t  a l l  
members would a sk  t h e i r  l o c a l  da t a  committees t o  produce l ists of reques ts  
f o r  eva lua t ions  and d i s t r i b u t e  them a s  EANDC documents before  June 1971. The 
Committee would then reopen t h e  d iscuss ion  a t  i t s  next  meeting. 

7. DATA INDEXING, COMPILING AND EVALUATION 

7(a)  Current ENEA A c t i v i t i e s  (November 1969 - October 1970) 

The CCDN a c t i v i t i e s  were repor ted  by P o t t e r  a s  follows: 

i General 

No new a c t i v i t i e s  have been taken up by t h e  CCDN and i t s  a c t i v i t i e s  
cont inue t o  f a l l  under t h e  fou r  headings: Experimental Data, CINDA, Evaluated 
Data, and RENDA. A t o t a l  number of 230 reques ts  (predominantly f o r  experimental 
da ta)  were answered i n  t h e  period November 1969 t o  October 1970. The average 
delay has  been cu t  down t o  about 5 days unless  a d d i t i o n a l  contac ts  with au thors  
o r  o t h e r  d a t a  cen t r e s  a r e  found t o  be  indispensable .  An average of one reques t  
i n  e i g h t  came t o  CCDN from NDS and o r ig ina ted  from l a b o r a t o r i e s  ou t s ide  t h e  
CCDN a rea  of r e s p o n s i b i l i t y ,  mainly from t h e  USSR. 

ii Experimental Data 

About 100,000 d a t a  po in t s  were added t o  t h e  NEUDADA f i l e ,  an inc rease  
p a r t l y  compensated by co r rec t ion  work which has l e d  t o  t h e  d e l e t i o n  of many 
dup l i ca t e s .  Appointment of lierison o f f i c e r s  f o r  coun t r i e s  o r  i nd iv idua l  
l a b o r a t o r i e s  well-known a s  da ta  producers has been found e s s e n t i a l  f o r  a quick 
improvement of t h e  f i l e  content ,  and the  CCDN w i l l  cont inue t o  i n v i t e  such 
l i a i s o n  o f f i c e r s .  A t  p re sen t  t h e  t o t a l  f i l e  conta ins  about 1,150,000 da ta  
poin ts .  The l a s t  index was published i n  October 1969 a s  CCDN-NW 11. 



I n  view of t h e  EXFOR agreement between t h e  NNCSC, CCDN, NDS and 
CJD,  which became e f f e c t i v e  1 Ju ly  1970 the  f i l e  was s p l i t  i n t o  two s u b f i l e s :  
t h e  I n t e r n a l  S u b f i l e  conta ins  a l l  t h e  da ta  compiled from l a b o r a t o r i e s  i n  t h e  
CCDN a r e a  of r e s p o n s i b i l i t y ,  and t h e  Externa l  S u b f i l e  conta ins  t h e  r e s t .  
Conversion programmes between NEUDADA and EXFOR i n  both d i r e c t i o n s  were imple- 
mented, and one exchange tape  with about 45,000 records was produced, wh i l e  
another  t ape  conta in ing  about 15,000 was received from t h e  NNCSC. Recent re -  
o rgan iza t ion  w i t h i n  t h e  CCDN provides not  only f o r  t h e  f u l f i l l m e n t  of t h e  
EXFOR agreement bu t  a l s o  f o r  work on t h e  backlog. Highest p r i o r i t y  is being 
given t o  those  d a t a  sets published during t h e  per iod  October 1968 - Ju ly  1970 
when da ta  exchange between t h e  CCDN and the  NNCSC was temporari ly h a l t e d .  The 
CCDN has  been represented  a t  a l l  " four  centre" meetings; d iscuss ions  on d a t a  
exchange were he ld  wi th  t h e  NNCSC and t h e  NDS, but  cooperat ion has  not been 
he lped  by t h e  absence of t h e  C J D  (Obninsk) r e p r e s e n t a t i v e s  from both t h e  
meetings he ld  t h i s  year .  

iii 

The CCDN has  continued t o  prepare e n t r i e s  f o r  i t s  s e r v i c e  a r e a ,  t o  
c a r r y  o u t  computer opera t ions  on behalf  of t h e  t h r e e  cen t r e s  on t h e  European 
con t inen t  and t o  send exchange tapes  t o  t h e  D T I E .  The t o t a l  number of records 
is  a t  p re sen t  68,000. Agreements between t h e  CCDN and t h e  NDS ensure t h a t  t h e  
next  cumulative e d i t i o n  of CINDA i n  i t s  o ld  form o r  by automatic  phototype 
s e t t i n g ,  can be  published by IAEA e a r l y  i n  1971. 

i v  Evaluated Data 

The CCDN continued t o  d i s t r i b u t e  on reques t  information from ENDFIB, 
UKNDL and KEDAK i n  t h e  o r i g i n a l  formats t o  users  i n  i t s  a r e a  of r e s p o n s i b i l i t y .  
(Requests from t h e  NDS f o r  s p e c i a l  DFN's of t h e  UKNDL a r e  only answered wi th  
t h e  e x p l i c i t  approval  of C .G.  Campbell). Recently r ev i sed  ve r s ions  of a l l  
t h r e e  f i l e s  were received.  Resul t s  of V.  Benzi 's  eva lua t ion  work on r a d i a t i v e  
cap tu re  c ross  s e c t i o n s  f o r  n u c l e i  wi th  32 < Z < 66 were published i n  CCDN-NW 10 
i n  December 1969. This  f i l e  i s  a v a i l a b l e  i n  ENDFIB and UKNDL formats .  An 
updated r e fe rence  l i s t  of eva lua t ion  work is i n  p r e s s  and w i l l  be published i n  
November a s  CCDN-m.7 12 rep lac ing  CCDN-NW 9  dated March 1969. 

RENDA v -  

An updated ve r s ion  of t h e  EANDC reques ts  f o r  neutron d a t a  measurements 
was published i n  February 1970 a s  document EANDC-85 U.  Spec ia l  ca re  was taken 
t o  harmonize comments and labora tory  abbrevia t ions .  USAEC and UKAEA have 
computerized t h e  coinpilation of n a t i o n a l  reques ts  but  unfor tunate ly  not  i n  a  
format which can be used d i r e c t l y  by t h e  RENDA system. UK r eques t s  were s p l i t  
c l e a r l y  i n t o  reques ts  f o r  experiments and evalua t ion .  The l a t t e r  were not  
included i n  EANDC-85 U ( see  d iscuss ions  a t  t h e  5 th  meeting of t h e  EANDC-EACW 
J o i n t  Sub-Committee f o r  Evalua t ions) .  Steps have been taken t o  ensure a  r ap id  
combination of t h e  e x i s t i n g  EANDC f i l e  with t h e  supplementary IAEA f i l e ,  i f  
t h e  EANDC were t o  reconmend such an ac t ion .  

- - -- - - 
P o t t e r  a l s o  repor ted  t h a t  an ENEA committee cha i red  by D r .  Kowarski 

was examining t h e  ENEA's inforniatjon a c t i v i t i e s  i n  depth. It would be reviewing 
t h e  p o s i t i o n  of t h e  CCDN and the  Computer Programpie Library a t  I s p r a ,  and a l s o  
how i t s  conclusions might r e l a t e  t o  the  EANDC and t h e  EACRP. Accordingly these  
committees were each being i n v i t e d  t o  send a  r e p r e s e n t a t i v e  t o  t h e  next  meeting 



of t h e  Kowarski committee i n  P a r i s  7 - 8 December 1970. The EANDC decided 
p rov i s iona l ly  t o  ask Story t o  r ep resen t  them, though i t  was understood chat  
C.G. Campbell ( a l s o  from Winfr i th)  would be t h e  EACRP rep resen ta t ive .  

7(b) Current IAEA A c t i v i t i e s  

Schmidt repor ted  informal ly  a s  follows: 

i Four-Centre Meeting, P a r i s ,  October 1970 

Although t h e  Obhlnsk r e p r e s e n t a t i v e s  d id  not  a t t e n d  t h i s  meeting, 
s o  t h a t  no o f f i c i a l  agreements were reached, t h e r e  was important  progress  on 
EXFOR coding, and on a compilers1 manual LEXFOR which s p e c i f i e s  t h e  physics  
b a s i s  of EXFOR. Regarding a Data Index, i t  was suggested t h a t  CINDA should 
s o  i n d i c a t e  whenever da t a  a r e  a v a i l a b l e  i n  a da t a  f i l e  a t  one of t h e  Centres .  

ii Compilation 

December 1970 i s  t o  be  devoted t o  a c rash  programme of en te r ing  
new d a t a  and convert ing o l d e r  e n t r i e s  from DASTAR t o  EXFOR format.  

iii A c t i v i t i e s  a r i s i n g  o u t  of t h e  Studsvik and Hels inki  Meetings 

(The IAEA p lans  concerning 7 and a a r e  ou t l ined  i n  agenda items 
2e and 6b) T.A. Xyer has  assembled d a t a  on f i s s i o n  cross  s e c t i o n  measure- 
ments f o r  U-235 and Pu-239 and is w r i t i n g  a review. 

i v  Request L i s t  

The non-OECD reques t  l i s t  w i l l  be  updated; a smal l  USSR delegat ion  
i s  expected t o  v i s i t  Vienna i n  December 1970 and l e t t e r s  have been s e n t  t o  
o t h e r  r eques t e r s .  A proposal  from Byer on reques ts  f o r  safeguards d a t a ,  
e s p e c i a l l y  on p r i o r i t y  d e f i n i t i o n s  and screening  procedures,  has  been approved 
by a major i ty  of t h e  I N D C ' s  Standing Subcommittee on Safeguards Data and approp- 
r i a t e  s t e p s  should soon be  taken t o  obta in  o f f i c a l  submissions. Most of t h e  
Safeguards r eques t s  a r e  expected t o  be  f o r  non-neutron da ta  and t o  go i n t o  a 
s e p a r a t e  Request L i s t .  There a r e  no p lans  y e t  f o r  assembling a l i s t  of reques ts  
f o r  eva lua t ions .  

v Ta rge t s  and Samples 

An I N D C  subcommittee has made some progress  towards s e t t i n g  up 
procedures;  ~ j g r n e  has  v i s i t e d  Gee1 and Schmidt w i l l  be v i s i t i n g  Oak Ridge. 

7 (c )  Current US A c t i v i t i e s  

P e a r l s t e i n  presented  t h e  fol lowing r e p o r t  on NNCSC a c t i v i t i e s :  

i Experimental Data 

A t  a Four-Centre meeti-ng he ld  i n  Moscow i n  November 1969 an exchange 
format (EXFOR) was devised f o r  t h e  t ransmiss ion  of experimental da t a  between 
Centres .  A f t e r  a t r i a l  exchange of t a p e s ,  formal t ransmission of da t a  began 
1 J u l y  1970. A t  t h e  recent  Four-Centre meeting i n  P a r i s  t h e  NNCSC t ransmiss ion  



was examined i n  d e t a i l .  No se r ious  problems i n  t h e  t ransmission of experimental  
d a t a  have been noted s o  f a r .  

T r i a l  t ransmissions of da t a  from experimenters i n  a  format approx- 
imating EXFOR a r e  under way a t  USAEC l a b o r a t o r i e s .  These procedures w i l l  
minimize t h e  time requi red  f o r  t h e  genera t ion  of au thor  proofs  and t h e  e n t r y  
of d a t a  i n t o  t h e  f i l e s .  

The compilat ion BNL-400, "Angular D i s t r i b u t i o n s  i n  Neutron-Induced 
React ions ,  Volume I ,  ;5 = 1 t o  20" has  been i s sued .  Volume I1 i s  i n  p r e s s .  
Computerized techniques were used i n  p repa ra t ion  of t h e  m a t e r i a l  f o r  pub l i ca t ion .  
These techniques w i l l  reduce t h e  c o s t s  and t ime requi red  f o r  f u t u r e  pub l i ca t ions .  

ii Evaluated Data 

Version I1 of t h e  ENDFIB l i b r a r y  has  been d i s t r i b u t e d .  An i n t e n s i v e  
e f f o r t  t o  t e s t  t h e  da ta  i n  benchmark c a l c u l a t i o n s  is being performed by t h e  
Cross Sec t ion  Evaluat ion Working Group, a  cooperat ive e f f o r t  among s e v e r a l  
l a b o r a t o r i e s .  An ENDF Formats and Procedures Manual w i l l  be  i ssued  soon. 

Programming has  been s t a r t e d  on a  physics  checking code, PSYCHE, 
f o r  ENDF da ta .  The code w i l l  use a  l i b r a r y  of b a s i c  d a t a ,  such a s  masses, 
s p i n ,  decay p r o p e r t i e s ,  e t c . ,  t o  check inpu t  da t a .  I n  add i t ion  s t a t i s t i c a l  
p r o p e r t i e s  and spectrum averages w i l l  be  c a l c u l a t e d  from t h e  da ta  f i l e  f o r  
comparison wi th  experimental  va lues  such a s  s t r e n g t h  funct ions ,  resonance 
i n t e g r a l s ,  f i s s i o n  and Maxriellian spectrum averages,  e t c .  

Inc reas ing  a t t e n t i o n  i s  being given t o  nuclear  model codes f o r  use 
i n  eva lua t ion  s t u d i e s .  The NNCSC is  at tempting t o  a s s i s t  s t u d i e s  t h a t  w i l l  
determine t h e  a v a i l a b i l i t y ,  code s i z e ,  programming language, c a p a b i l i t i e s ,  and 
documentation of u s e f u l  codes. (The r e p o r t  on t h e  8 October 1970 meeting of t h e  
CSEWG t a s k  f o r c e  on nuclear  model codes was d i s t r i b u t e d  t o  t h e  EANDC meeting.) 

iii General 

A bi-monthly news le t t e r  has been i s sued  s i n c e  January 1970 desc r ib ing  
t h e  l a t e s t  add i t ions  t o  t h e  experimental d a t a  f i l e s .  

I n t e r a c t i v e  graphic  equipment i s  scheduled f o r  de l ive ry  i n  
December 1970. 

7 (d) Pub l i ca t ion  of CINDA 

Moore presented  t h e  following r e p o r t  on CINDA: 

i -- Pub l i ca t ion  of CINDA-71 

A t  t h e  l a s t  EANDC meeting, a  recommendation was made t o  s p l i t  CINDA 
i n t o  two volumes, one containing e a r l i e r  e n t r i e s  which would r e q u i r e  only in- 
f requent  r e v i s i o n ,  t h e  o t h e r  containing cumulatively t h e  most recent  e n t r i e s  
and which would appear annual ly a s  i n  t h e  p a s t .  De ta i l s  of t h e  recommendation 
were not  s e t t l e d  a t  t h e  meeting, and during t h e  next  s eve re1  months t h e s e  d e t a i l s  
were discussed by correspondence by t h e  EANDC ad hoc CTNDA subcommittee members. 



A t  t h e  meeting of t h e  EANDC-EACW J o i n t  Subcommittee on Evaluat ion 
i n  London, June 1970, and again  a t  t h e  EACRP meeting i n  Richland, Ju ly  1970, 
pub l i ca t ion  p lans  f o r  CINDA-71 were discussed.  A t  t h a t  t ime, i t  appeared 
t h a t  t h e  recommendation t o  s p l i t  CINDA i n t o  two volumes would not  be imple- 
mented f o r  CINDA-71, and perhaps not  f o r  t h e  subsequent few e d i t i o n s ,  because 
of t h e  use of a  new format which w i l l  e f f e c t i v e l y  reduce t h e  s i z e  of t h e  
volume. 

ii Summary of US CINDA E n t r i e s  over t h e  p a s t  Year 

The following information was suppl ied  by Laurence T .  Whitehead 
of t h e  Division of Technical  Information Extension a t  Oak Ridge, concerning 
CINDA a c t i v i t y  over t h e  p a s t  year .  

T o t a l  E n t r i e s  i n  CINDA 76,783 12 October 1970 
US 27,259 
Saclay 49,524 

Within l a s t  y e a r ,  added 17,127 
US 4,564 
Saclay 12,563 

Reports - f o r  l a s t  year  
US 2,543 
Saclay 1,898 

The e n t r i e s  made i n  t h e  l a s t  year  by Saclay included cleanup of 
o l d e r  l i t e r a t u r e .  Coverage was extended from 1955-1970 t o  1950-1970. US 
Report l i t e r a t u r e  coverage was extended back through t h e  d e c l a s s i f i e d  
r e p o r t s  a s  f a r  back a s  1944. This work is continuing.  

Schmidt added t h a t  t h e  IAEA was r a t h e r  confident  t h a t  computer 
con t ro l l ed  composition would be  f e a s i b l e ,  and t h a t  only one volume would 
be  requi red  i n  1971. However, he agreed with Moore t h a t  CINDA would have 
t o  be s p l i t  some time ( t h e r e  was a  20% inc rease  i n  t h e  p a s t  y e a r ) .  

7(e)  Other National  and I n t e r n a t i o n a l  A c t i v i t i e s  i n  
Indexing and Compiling 

A l l  members were asked t o  inc lude  news of indexing and compilation 
a c t i v i t i e s  i n  t h e i r  progress  r epor t s .  

Rae mentioned a r ecen t  compilation of f i s s i o n  product y i e l d s  
by J . G .  Cuninghame of t h e  Chemistry Division a t  Harwell; t h e  da ta  a r e  
on magnetic tape.  Rae suggested t h a t  anyone i n t e r e s t e d  i n  t h e  da ta  
should w r i t e  t o  Cuninghame. 



8. TIME, PLACE, AND TOPICAL DISCUSSION FOR THE NEXT EANDC MEETING 

It was agreed t o  fol low t h e  e s t ab l i shed  p a t t e r n  and hold t h e  
next  meeting i n  an OR-group country. Cond6 submitted two proposa ls ,  t h e  
Laboratorio de F i s i c a  e  Engenharia Nucleares,  Sacavem, Por tuga l ,  o r  t h e  
Danish Atomic Energy Commission Research Establishment,   isd d. He suggested 
t h a t  i f  t h e  meeting were i n  Por tuga l  t h e  Topical  Discussion might be on t h e  
Capture Cross Sec t ions  of F i s s ion  Products ,  though t h i s  was not  d i r e c t l y  
r e l a t e d  t o  t h e  Portuguese programme, and t h a t  V. Benzi should be  i n v i t e d  
t o  a t t e n d .  I f  t h e  meeting were a t  R i s d  a  s u i t a b l e  sub jec t  would b e  The 
Impact of Nuclear and F i s s ion  Theory on Nuclear Data. Other suggested 
top ic s  were Research Programmes with Small Reactors ( f o r  Por tugal )  and 
Low Energy I n e l a s t i c  Sca t t e r ing  and Reactor Physics (Risd) .  

It was decided t o  hold t h e  next  meeting on 11 - 15 October 1971 
a t  a  p l ace  t o  be decided by t h e  OR-group, poss ib ly  wi th  t h e  help of the  
Chairman. It was a l s o  agreed t h a t  cons idera t ion  should be  given t o  meeting 
f o r  one day of t h e  week a t  t h e  ENEA Headquarters i n  P a r i s .  



. APPENDIX 

LIST OF EANDC DOCUMENTS ISSUED SINCE THE 

13th  EANDC MEETING I N  BOURNEMOUTH (October 1969) 

(a)  Committee Papers EANDC-X 

82-U D i s t r i b u t i o n  L i s t  of EANDC documents 

83-A Complete Minutes of t h e  Th i r t een th  Meeting of 
t h e  Committee 

83-U Technical  Minutes of t h e  Th i r t een th  Meeting 
of t h e  Committee 

84-U I so tope  Separa t ion  F a c i l i t i e s  

85-U RENDA Compilation of EANDC Requests f o r  
Neutron Data Measurements 

(b) Canadian Documents - EANDC(Can)-X 

(Can) 42-L Progress  Report,  September 1969-September 1970,comp.by G.C.Hann 

(Can) 43- L Review of t h e  1970 EANDC Request L i s t  - Thermal 
Neutron Capture Cross Sec t ions  and Capture 
Resonance I n t e g r a l s ,  by G.C.  Hanna 

(c)  Euratom Documents - EANDC(E)-X 

(E) 124-U Neutron Nuclear Data Compilation and Evaluat ion - P a s t ,  Present  and Future,  by J.J. Schmidt 

(E) 125-U Evaluated Microscopic Neutron Cross Sec t ions  and 
26 Group Constants f o r  Cd, by H. Bachmann e t  a 1  

(E)l26-AL Exaye0 c r i t i q u e  des s e c t i o n s  e f f i c a c e s  neutroniques 
du Pu, by J.P. LIE&iteau and P. Ribon 

(E) 127-U Progress  Report on Nuclezr Data Research i n  t h e  
Euratom Community, January 1 t o  December 31 1969 

(E) 128 
not  assigned 

(E) 129-AL Measurement of t h e  2 3 5 ~  F i s s i o n  Cross Sec t ion  i n  
t h e  Resonance Region and Discussion of t h e  Normal- 
i z a t i o n  Dif ferences ,  by A . J .  Deruyt te r  and C.  Wagemans 

(E) 130-AL S c a t t e r i n g  Cross Sec t ion  of 2 3 5 ~  below 100 eV, 
Determination of r and J of Resonances, by F. Poortmans, 
H. Ceulemans. E.  ~ ? g n e c o  and J. Theobald 

(E) 131-AL Measurement and Normalization of t h e  2 3 9 ~ u  F i s s ion  
Cross Sec t ion  i n  t h e  Low Resonance Region, by 
A . J .  Deruyt te r ,  C .  Wagemans and G.  Penning 



(E) 132 
n o t  ass igned 

234 \ 
(E)133-AL The Half L i f e  of U ,  by P. DeBievre e t  a 1  

(E) 134-L Some Comments on Requests i n  RENDA-70 f o r  
Heavy Element Resonance Parameters ,  by R. Jo ly  

(E) 135-L Review of RENDA Requests f o r  Fas t  Neutron 
Capture Measurements, by F.H. Frbhner 

(E) 136-L Remarks on RENDA Requests f o r  Threshold Cross 
Sec t ions ,  by A.H.W. Aten 

(d) Japanese Documents EANDC(J)-X 

( J )  16-AL Bibliography f o r  Thermal Neutron S c a t t e r i n g  
(2nd Edi t ion)  J u l y  1969 

( J )  17-AL Average Level Spacings and t h e  Nuclear Level 
Density Parameter,  August 1969 

(3) 18-AL Evaluat ion of Thermal Neutron S c a t t e r i n g  Cross 
Sec t ions  f o r  Reactor Moderators (Summary Report) 
September 1969 

( J )  19-L Progress  Report,  August 1969 - June 1970, by 
T.  Mornota 

( J )  20-AL Japanese L i s t  of Requests f o r  Measurements 
September 1970 

(e)  Documents from o t h e r  OECD Countries EANDC(0R)-X 

(OR) 9 3-L Progress  Report from Switzerland,  June 1970, 
ed i t ed  by T. Hiirliman 

(OR) 94-L Progress  Report t o  EANDC from A c s t r i a ,  January 1970, 
e d i t e d  by P. Weinzier l  

(OR)95-L Progress  Report from Denmark, August 1970, e d i t e d  
by H. Bjer ru~n 13dller and C . J .  Chris tensen 

(OR)96-L Progress  Report from Sapin,  September 1970, e d i t e d  
by F. Verdaguer 

(OR)97, 98, 100 Assigned t o  Progress  Reports which have not  been 
produced 

(OR) 99-L Progress  Report on Nuclear Data Research from Sweden, 
August 1970, e d i t e d  by H.  Conde' 

(OR) 101-L Progress  Report from Por tuga l ,  August 1970, 
ed i t ed  by F. Gama Carvalho 



(e) Documents from Other OECD Countries EANDC(0R)-X (continued) 

(OR) 102-L Review of 3 Requests i n  RENDA, 1970, by H. Cond6 

(OR) 10 3-AL Neutron Capture Cross Sec t ions  i n  F, Mg, A l ,  S i ,  
P and S from 20 t o  80 keV, by G.Nystrb'm 
B. Lundberg and I .  Bergqvist  

(f) U.K. Documents EANDC(UK)-X 

(UK) 118-AL The Hal f - l ives  of Ig88u and 148Pm, by M . J .  Cabel l  
and M. Wilkins 

(UK) 119-AL 
235 S t r u c t u r e  i n  t h e  F i s s ion  Cross-section of U ,  by 

B.H. P a t r i c k ,  M.G. Sowerby and M.G.  Schomberg 

(UK) 120-AL U.K. Nuclear Data Progress  Report Mid 1968, by 
E.R. Rae 

(UK) 121-AL Measurements of Tp f o r  2 3 9 ~ ~  between 40 keV and 
1.2 MeV, by D.S. Mather, P.F. Bampton, G. James and P . J .  Nind 

(UK) 122-AL The Rat io  of t h e  6 ~ i ( n , a )  t o  1°B(n,a) Cross- 
s e c t i o n  from 10 eV t o  80 keV and recommended 
va lues  of t h e  1°B(n,a) Cross-sect ion,  by 
M.G. Sowerby, B.H. P a t r i c k ,  C.A. Ut t ley  and K.M. Diment 

(UK)123-AL The EANDC-EACRF' J o i n t  Sub-Committee f o r  Evaluations 
- Report of t h e  5 th  Meeting i n  London, 10-12 June 1970, 
by B.H. P a t r i c k  

(UK) 124-AL An Ac t iva t ion  Technique f o r  t h e  Absolute Ca l ib ra t ion  
of a Long Counter, by J . M .  Adams, A.T.G.  Ferguson and 
C.D. McKenzie 

(UK) 125-AL Evaluat ion of 7 f o r  2 3 9 ~ ~ ,  by D.S. Mather and 
P.F. Bampton 

(uK)126-A~ E l a s t i c  and I n e l a s t i c  S c a t t e r i n g  of Neutrons i n  the  Energy 
Range 1.0-5.0 MeV by Natural  MO, by R.E.  Coles and D. Por te r  

(UK) 127-AL Evaluat ion of Cross-sections and Angular D i s t r i b u t i o n  f v r  
T o t a l  E l a s t i c  and I n e l a s t i c  Neutron Sca t t e r ing  from Carbon 
i n  t h e  Energy Range 1 eV-15 MeV, by D.  P o r t e r  and K.  Wyld 

(UK)128-AL A Code of P r a c t i c e  f o r  t h e  Statement of Accuracy, 
by P . J .  Campion, J .E.  Burns and A. Williams 

(UK) 129-A On t h e  Requests i n  RENDA f o r  Nuclear Data f o r  
Moderators ( d r a f t ) ,  by J .S .  S to ry  



(f) U.K. Documents EANDC(UK)-X (continued) 

(W) 130-AL Concerning the Half-life of 144~e, by M.J. Cabell 
and M. Wilkins 

(UK) 131-A On the Requests in RENDA for Nuclear Data for 
Resonance Parameters of Non-fissile Materials, 
by E. Rae 

(g) Documents from the United States EANDC(US)-X 

(US) 133-A Compilation of Requests for Nuclear Cross Section 
Measurements (draft version, November 1969), by 
L. Stewart, H.T. Motz and M.S. Moore 

(US) 134-A Nuclear Physics Studies with Fast Neutrons: 
m A Survey, by J.C. Hopkins 

(US)135-A Comparison of Calculations with Integral Experiments 
for Plutonium and Uranium Critical Assemblies, by 
C.C. Cremer, R.E. Hunter, J.4.H. Berlijn and 
D.R. Worlton 

(US) 136-A 

(US) 137-A 

(US) 138-U 

(US) 139-L 

(US) 140-A 

(US) 141-A 

(US) 142-A 

(US) 143-U 

(US) 144-L 

Neutron Fission Cross Sections for 231~h, 233~h, 
235~1, 237~, 2 3 9 ~ ~  241pu, and 2 4 3 ~ ~  from 0.5 - 2.25 MeV 
using (t,pf) Reactions, by J.D. Cramer and H.C. Britt 

Status of the Absorption Cross Section, by 
L. Stewart 

Angular Distributions in Neutron-induced Reactions, 
Volume 1, Z=1 to 20 - BNL 400 
Remarks on the Neutron-induced Fission Spectrum, by 
C.R. Lubitz and L. Scewart 

Fission Cross Sections of 237~p from Pommard, by 
W.K. Brown, D.R. Dixon and D.M. Drake 

Neutron Flux Determination in Time-of-Flight Cross- 
Section Measurements using Underground Nuclear 
Explosions, by W.K. Brown, P.A. Seeger and M.G. Silbert 

An Evaluation of 23511 ~qeutron Cross Section Data fur 
Energies above 15 keV, by H. Alter and C. Dunford 

Reports to AEC Nuclear Cross Sections Advisory 
Committee, Argonne National Laboratory, May 20-22, 1970, 
compiled by R.E. Chrien 

Stable Isotope Cross Section and Heavy Element Research 
Pool Inventory, May 1970 



( f )  Documents from t h e  United S t a t e s  EANDC(US)-X (continued) 

(US)145-A Fas t  Neutron T o t a l  and Sca t t e r ing  Cross Sec t ions  
of 2 3 8 ~ ,  by P .  Lambropoulos 

(US) 146-A Safeguard Papers from ANS/AIF Winter Meeting - 
November 1968, February 20, 1970 

(US) 147-A Some Remarks on Prompt F i s s ion  Neutron Spec t r a ,  
I May 1970, by A.B. Smith 

(US)148-L Fas t  F i s s ion  Requests i n  RENDA, October 1970, 
by M.S. Moore 

(US) 149-L Review of Requests f o r  Neutron S c a t t e r i n g  Cross 
Sec t ions ,  October 1970, by A.B. Smith 




