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High l igh t s  

The major t o p i c s  of t h e  meeting concerned t h e  f u t u r e  r o l e  of t h e  Committee 

and its r e l a t i o n s h i p s  with o t h e r  i n t e r n a t i o n a l  committees. Though f i n a l  

conclusions could not  be reached as o t h e r  committees and o rgan i sa t ions  a r e  

involved it w a s  agreed t h a t  t h e r e  is a need f o r  a da t a  committee covering t h e  

N U  member and North American count r ies .  The r o l e  of t h i s  committee is l a r g e l y  

t echn ica l  i n  cha rac te r  a s  t h e  ques t ions  of broad p o l i c i e s  i n  t h e  i n t e r n a t i o n a l  

exchange of da ta  can be l e f t  t o  t h e  INDC. 5 i x  r o l e s  f o r  t h e  committee were 

i d e n t i f i e d :  - 
1. To suggest t echn ica l  workshops t o  review c r i t i c a l  a r e a s  where in t e rna t iona l  

co l l abora t ion  would be p r o f i t a b l e  

2. To a r r ange  f o r  exchanges of personnel 

3. To co-ordinate r e sea rch  programmes of member coun t r i e s  on a n  i n t e r n a t i o n a l  

b a s i s ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  f u t u r e  a c t i v i t i e s  

4. To sponsor t echn ica l  meetings, p re fe rab ly  with some h e l p  from t h e  NEA 

5. To sponsor extensive t echn ica l  r e n e w  papers a t  major conferences and i n  

t e c h n i c a l  journa ls  

6. To co-ordinate eva lua t ion  e f f o r t s  wi th in  t h e  O X D  area.  

Actions were placed a t  t h e  meeting which should enable progress  under i tems 1 ,  3 and 

6 t o  be made, hopeful ly  before t h e  next meeting, as t h e  Committee f e e l  t h a t  it is 

necessary t o  make a d e f i n i t e  impact i n  t h e  in tervening  period. 

A proposal  from INDC t h a t  both I N D C  and N U N D C  extend t h e i r  meeting i n t e r v a l s  

from 12 t o  approximately 18 months with t h e  meetings s taggered a t  9 month i n t e r v a l s  

was accepted a s  was t h e i r  proposal t h a t  t h e  two Committees e s t a b l i s h  a common 

t echn ica l  information base i n  t h e  a r e a s  of s tandards  and discrepancies .  During t h e  

meeting Committee members generated a number of  f i l e s  on s tandards  as a f i r s t  s t e p  

i n  t h i s  direction and a c t l o n s  were placed t o  ensure t h e  production of t h e  necessary 

discrepancy f i l e s .  

S t eps  were taken t o  make t h e  necessary improved communications between t h e  

N U I J D C  and t h e  NMCRP poss ib l e  and it w a s  agreed  t h a t  t h e  NEANDC w a s  w i l l i n g  t o  



g ive  t h e  CPL and t h e  CCDN and t h e i r  r e spec t ive  s t e e r i n g  committees informal guidance 

on t o p i c s  brought t o  t h e  Committee's a t t e n t i o n .  

The European members of t h e  N a N D C  considered t h e  f u t u r e  of da t a  committees i n  

t h e  a rea .  The need f o r  a committee covering t h e  Western European coun t r i e s  and 

having s t r o n g  r e a c t o r  physics  p a r t i c i p a t i o n  was i d e n t i f i e d  and i t  w a s  proposed t h a t  

t h i s  should be formed by expanding t h e  NEANDC Regional Sub-committee. This  

proposal  w a s  t h e r e f o r e  t r ansmi t t ed  f o r  consideration by t h e  J o i n t  Euratom Committee 

on Nuclear Data and Reactor Physics  (JENDRPC) and t h e  NEACRP. 

The Committee spent  a considerable p a r t  of t h e  meeting d iscuss ing  t h e  progress  

i n  t h e  measurement and evalua t ion  a c t i v i t i e s ,  s tandards  and discrepancies .  Though 

t h e r e  has  been a  continuing reduct ion  i n  f a c i l i t i e s  a v a i l a b l e  f o r  da ta  measurements 

t h e  Committee was informed of  improved f a c i l i t i e s  being i n s t a l l e d  at  Geel, Harwell 

and i n  J a p n .  Many da ta  measurements were repor ted  bu t ,  because of  t h e  proximity 

of t h e  Washington Conference on Nuclear Cross-sections and Technology, a s u b s t a n t i a l  

f r a c t l o n  had a l r e a d y  been presented elsewhere. The d iscrepancies  i n  t h e  measurements 

6 .  
on t h e  L r ( n , a )  c ross-sec t ion  still e x i s t  which may i n  pa r t  be due t o  u n c e r t a i n t i e s  

i n  t h e  composition of L i  loaded g l a s s  s c i n t i l l a t o r s .  Some exchanges of g l a s s e s  were 

arranged t o  t r y  t o  so lve  t h i s  problem. The Committee heard of many measurements 

being made on t h e  important parameters such a s  f o r  example t h e  f i s s i o n  cross-sect ions 

of 235~,  2381J and 239Pu, t h e  shape of t h e  f i s s i o n  neutron energy spectrum, t h e  

i n e l a s t i c  s c a t t e r i n g  cross-sec t ion  of 2 3 8 ~  and t h e  capture c ross-sec t ions  of 

s t r u c t u r a l  mater ia l s .  I n  a l l  cases  t h e  new measurements a r e  gradual ly  reso lv ing  

t h e  most s e r i o u s  d i s c r e p n c i e s .  

Sess ions  were he ld  on t h e  thermal da ta  f o r  t h e  main f i s s i l e  i so topes ,  

a c t i v a t i o n  de tec to r  c ross-sec t ions  and f i s s i o n  product nuclear  data.  The Committee 

discussed new needs f o r  da t a  and noted a n  increased emphasis on measurements f o r  

the  higher  a c t i n i d e s .  ,The U.S. request  l ists f o r  fus ion  a p p l i c a t i o n s  and safeguards 

have been revised.  For fus ion  t h e  majori ty of r eques t s  a r e  f o r  eva lua t ions  and 

t h e r e  is a n  increased  emphasis on ( n , p )  and ( n , a )  da t a  f o r  s t r u c t u r a l  mater ia l s .  

Work on t h e  measurement of t h e  ha l f  l i v e s  of f i s s i l e  and f e r t i l e  nuc le i  is 

being performed i n  hurope and t h e  U.S.A. and t h e  Committee aims t o  improve t h e  



c o l l a b o r a t i o n  and co-ordinat ion between t h e  va r ious  programmes. 

A proposal was made and endorsed t h a t  t h e  Worldts major meetings on nuclear  

d a t a  f o r  app l i ed  purposes should occur a t  annual i n t e r v a l s  and be held sequen t i a l ly  

i n  t h e  USSR, Europe and t h e  U.S.A. 

I n  view of s a t i s f a c t o r y  opera t ion  of t h e  scheme f o r  t h e  i n t e r n a t i o n a l  l oan  

of samples from t h e  ERDA resea rch  pool i t  was decided t o  d iscont inue  t h e  NEANDC 

I so tope  Sub-committee. 

An a f t e rnoon ' s  t o p i c a l  d iscuss ion  was he ld  on t h e  9 t h  Apr i l  on capture c ross-  

s e c t i o n  measurements. 
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Sub-committee 
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(5)  Attended Sessions 2 ( i ) ,  10, 13 and Sub-committee on f u t u r e  r o l e  

of t he  NEANDC Rsgional  Sub-committee 

(6)  Attended Sessions 4, 5, 6, 7, 8, 9, 10, 11 and 13 and Sub-committee 

on standards and d iscrepancies 
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1. Opening of Meeting 

The Committee was welcomed by Dr .  J. Williams, Assistant Director of 

A.E.R.E., Harwell, who described b r i e f ly  the present programme and plans for  

nuclear data i n  the  United Kingdom; notably, Dr.  Williams mentioned the  new 

electron l inac  which would be constructed a t  Harwell f o r  research i n  support 

of advanced nuclear power systems. 

Cross, the  Vice-chairman of the  Committee, thanked Dr .  Williams and 

welcomed the members and observers attending the  meeting. He referred t o  

the  unfortunate absence of the  Chairman, Cierjacks, due t o  ill health and 

sa id  that  he had seen Cierjacks i n  the  Black Forest where he was recovering. 

Cierjacks sent h i s  best wishes and sa id  tha t  he hoped to  be ab le  t o  come t o  

the  meeting a t  the  end of the  week. 





2 .  Review o f  recen t  meetinqs o f  o ther  I n t e r n a t i o n a l  Committees 

The Committee was g iven b r i e f  r e p o r t s  on the  h i g h l i g h t s  o f  recent  

meetings of o ther  I n t e r n a t i o n a l  Committees whose a c t i v i t i e s  were connected 

t o  those of NEANOC. 

( a )  7 t h  Neet inq o f  the IAEA I n t e r n a t i o n a l  Nuclear Oata Committee, Lucas 

Heiqhts ( ~ u s t r a l i a ) .  7th-11th October 1974 

The Committee took note of the f o l l o w i n g  po in ts :  

- I N O C  had t r i e d  a t  i t s  7 t h  meeting, f o r  t he  f i r s t  time, t o  cover t he  

whole f i e l d  of nuc lear  data. The Committee had then s e t  up four 

s tanding sub-committees: standard re fe rence data, discrepancies, 

nuc lear  data f o r  energy app l i ca t i ons ,  nuc lear  data f o r  non-energy 

app l i ca t i ons .  

- Measurements: except f o r  t he  US and USSR, no country  was i n  a  p o s i t i o n  

t o  answer a l l  i t s  nuc lear  da te  needs; i n  s p i t e  o f  i t s  shortcomings 

WRENDA ( t he  World %quest L i s t  f o r  geut ron  g a t e  Measurements) was 

considered t o  be s t i l l  use fu l ;  a  number of measurement programmes i n  

developing coun t r i es  were described. 

- Evaluat ions: impor tan t  e f f o r t s  were s a i d  t o  be under way i n  t he  USSR; 

good q u a l i t y  evaluated da ta  f o r  2 3 8 ~  and 2 3 9 ~ u  had been made a v a i l a b l e  

t o  the r e s t  o f  the world. 

- For a l l  types of nuc lear  data (neutron and non-neutron), the IAEA 

Nuclear Oata Sec t ion  would operate a  C e n t r a l  I n fo rma t i on  Off ice, t o  

b r idge  the  in fo rmat ion  gap between the  va r i ous  da ta  cent res  and the 

app l i ed  users (by ma in ta in ing  a  cata logue of compi la t ions  and evaluat ions,  

etc.). I N O C  had been concerned t h a t  the NOS should no t  engage i n  

t oo  many a c t i v i t i e s  with, perhaps, an imperfect  i dea  of what p r i o r i t i e s  

should be. I n  the meantime, i t  had been recommended by the  I A E A  

I n t e r n a t i o n a l  Fusion Research Counc i l  t h a t  NOS should a l s o  c o l l e c t  

atomic and molecular da ta  f o r  fus ion  and plasma research and technology. 

- P a r t i c i p a n t s  i n  t he  7 t h  I N O C  meeting had f e l t  t he re  was t o o  much t o  

discuss i n  a  t oo  sho r t  time. I t  had been proposed t h a t  the meetings o f  



t h e  Committee s h o u l d  allow more time f o r  d i s c u s s i o n s  o f  a p o l i t i c a l  

n a t u r e ,  w h i l e  t e c h n i c a l  i s s u e s  would be s h i f t e d  more t o  t h e  p r e p a r a t i o n  

p e r i o d  and r e s t r i c t e d  i n  t h e  m e e t i n g  t o  s t r i c t l y  r e l e v a n t  items. 

- R e l a t i o n s  be tween t h e  INDC and t h e  NEANDC had been d i s c u s s e d  i n f o r r n a l l y  

as w e l l  as t h e  o v e r l a p  of  t h e  f u n c t i o n s  i n  s e v e r a l  a r e a s .  A number of  

s u g g e s t i o n s  had been made. 

- P a r t i c i p a n t s  i n  t h e  INOC m e e t i n g s  f r o m  i n d u s t r i a l i s e d  c o u n t r i e s  would 

n o  l o n g e r  be s u p p o r t e d  f i n a n c i a l l y  by t h e  IAEA. 

( b )  1 7 t h  Mee t ina  o f  t h e  N E A  Committee on FIoactor P h y s i c s ,  CEN Cada rache  

( F r a n c e ) .  4 th -7 th  June  1974: 

The Committee t o o k  n o t e  of a  r e p o r t  ( s e e  Appendix 3 )  which had  been 

p r e p a r e d  by t h e  NEANDC o b s e r v e r  a t  t h e  m e e t i n g  and of  a d d i t i o n a l  i n f o r m a t i o n  

g i v e n  by t h e  NEACRP o b s e r v e r  a t  t h e  p r e s e n t  m e e t i n g ;  i n t e r  a l i s :  

- r e s u l t s  of  t e c h n i c a l  d i s c u s s i o n s  o f  t h e  NEACRP, and t h e i r  i n f l u e n c e  

on n u c l e a r  d a t a  a c t i v i t i e s  ( i n c l u d i n g  s p e c i f i c  r e q u e s t s  a d d r e s s e d .  t o  

t h e  NEANDC) were  u n d e r l i n e d ;  

- outcomes  o f  s p e c i a l i s t s '  m e e t i n g s  s p o n s o r e d  by t h e  NEACRP and  

programmes of  f u t u r e  m e e t i n g s  were summarised;  

- t h e  NEACRP o b s e r v e r  conf i rmed  t h a t  a c c u r a t e  n u c l e a r  d a t a  were s t i l l  

needed  by r e a c t o r  p h y s i c i s t s ,  a l t h o u g h  i t  was p o s s i b l e  some t imes  

t o  d o  w i t h o u t ,  t h a n k s  t o  i n t a g r a l  e x p e r i m e n t s ;  

- NEACRP'e i n c r e a s e d  i n t e r e s t  i n  f u s i o n  r e a c t o r s ,  i n  p a r t i c u l a r  i n  

n e u t r o n i c  p rob lems ,  stemmed f rom t h e  mandate  of  t h e  Committee t o  
1 

e x p l o r e  new a v e n u e s  i n  r e a c t o r  p h y s i c s .  While i n  t h e  c a s e  of f i s s i o n  

r e a c t o r s  s t u d i e s  were c o n c e r n e d  more and  more w i t h  economics  and ,  

somet imes ,  s a f e t y  p rob lems ,  i n  t h e  c a s e  of  f u s i o n  f e a s i b i l i t y  was 

s t i l l  t h e  b i g  q u e s t i o n .  

- NEANDC d e c i d e d  t h a t  i t s  o b s e r v e r  i n  t h e  NEACRP m e e t i n g s  s h o u l d ,  

h e n c e f o r t h ,  d i s t r i b u t e  i ts  r e p o r t ,  i n c l u d i n g  a l is t  of  documents  

p r e s e n t e d ,  immed ia t e ly  a f t e r  t h e  mee t ings .  



( c )  Sub-committee on Nuclear Data o f  the Advisory Committee on the Planaqement 

o f  Proqrammes of Euratom's C e n t r a l  Bureau f o r  Nuclear Measurements 

NEANDC took note of t he  f o l l o w i n g  repo r t :  

- According t o  a 1972 dec i s ion  of t he  Counci l  of M i n i s t e r s  of t he  

European Communities, an Advisory Committee on the  management o f  

Programmes o f  the CBNN had been s e t  up. ACNP's r o l e  - the f i r s t  

meeting had been h e l d  i n  January 1975 - was t o  advise the European 

Commission on the  accepted programmes of work o f  CBNN, t o  spec i fy  

d e t a i l s  of these programmes and t o  g i ve  op in ions  on the  r e s u l t s  

obtained, t a k i n g  i n t o  account work c a r r i e d  out  i n  n a t i o n a l  l a b o r a t o r i e s  

o f  the coun t r i es  o f  t he  European Communities. 

- ACPlP's advisory func t ions  had been f u l f i l l e d  i n  the past, t o  some 

extent ,  by the J o i n t  Euratom Nuclear Data and Reactor Physics Committee, 

which was an u n o f f i c i a l ,  r a t h e r  in fo rmal  group sponsored merely by 

CBNN. JENDRPC's f u t u r e  was now very much i n  question, i n  s p i t e  o f  t he  

usefulness and the  q u a l i t y  o f  some of i t s  a c t i v i t i e s ,  as CBNM f e l t  i t  

cou ld  no longer  support  t he  group f i n a n c i a l l y .  

- ACNP had decided t o  s p l i t  i n t o  smal ler  committees, on neutron data, 

on non-neutron data, on reference mater ia ls .  

- Any recommendation by NEANDC concerning the  work o f  CBNN would s t i l l  

be welcome and would cont inue t o  be s e r i o u s l y  taken i n t o  considerat ion.  

(d )  15 th  Neet inq o f  t ha  NEANDC Reqional Sub-committee, OECD Headquarters, 

16th-17th January 1975 

NEANDC took  note o f  the r e p o r t  of the Chairman o f  the Regional Sub-committee, 

which had been d i s t r i b u t e d  as document SEN/DATA(75)1 ( w i t h  appendices: 

NEANDC(0R)-141 " A " ) .  

(e )  13 th  Neet inq of the Committee o f  t he  NEA Neutron Data Compi la t ion Centre; 

OECD Headquarters. 12th-14th June 1974 

The prominent f e a t u r e  of t h a t  maeting had been a thorough rev iew of 

CCDN's present and fu tu re  r o l e ;  a d e t a i l e d  ana l ys i s  of the a c t i v i t i e s  o f  CCDN 

and t h e i r  poss ib le  extensions had been c i r c u l a t e d  t o  t he  members o f  NEANDC as 



document NEANDC-10D"A". 

NEANDC concurred w i t h  t h e  conclus ions o f  t he  CCDN Committee, namely 

t h a t  t he  Centre should s t rengthen i t s  t r a d i t i o n a l  compi la t ion  a c t i v i t i e s  

i n  t he  f i e l d  o f  neutron cross sec t i ons  and r e l a t e d  data f o r  energy a p p l i c a t i o n s  

before ex tend ing  i t s  scope o f  work, and t h a t  w i t h i n  the present scope the  

f o l l o w i n g  t o p i c s  should rece i ve  s p e c i a l  a t t en t i on :  

- gamma r a y  spec t ra  f o l l o w i n g  neutron-induced reac t ions ;  

- f i s s i o n  product  nuclear  data, w i t h  h ighes t  p r i o r i t y  g iven t o  da ta  on 

thermal  f i s s i o n  of 235u; 

- act inium, thor ium and t ransp lu ton ium iso topes  nuclear  data; 

- neut ron  da ta  f o r  f u s i o n  reac tors .  

The Committee a l s o  agreed t h a t  NEANDC had a  r o l e  t o  p l a y  i n  g i v i n g  

s c i e n t i f i c  guidance as appropr ia te  t o  t he  committee o f  the CCDN, as prov ided 

f o r  i n  t h e  S ta tu te  and Tasks of t he  Centre. Th i s  was because the  committee 

of t he  CCDN was t r u l y  a  management committee, whose pr imary concern was the  

good opera t ion  of the Centre, n o t  the nuclear  data themselves. 

A t  t he  4 Centres meeting a t  NNCSC i n  march 1975 the  f o l l o w i n g  p o i n t s  

r e l e v a n t  t o  t he  CCDN and NEANDC were discussed: 

- CINDA (Computer - Index o f  $ut ron E t a ) :  i t  has been recommended t o  

p u b l i s h  the  CINDA book on a  bi-annual basis, w i t h  two supplements, 

thereby reducing produc t ion  cos ts  by 20%. S t ress ing  t h a t  such a  

dec i s i on  would n o t  be b ind ing  on CCDN u n t i l  endorsed by the Committee 

of the Centre, M r .  Rosen urged NEANDC t o  comment on such a  recommendation 

from the  sc ien t i s t / usa r  p o i n t  o f  view. 

- CINDA coverage: a l l  centres - CCDN, NNCSC, NDS and the  USSR Nuclear 

Data Center CJD - had bean e s p e c i a l l y  concerned about ensur ing the  

completeness o f  CINDA. A t  NNCSC, NDS and CJD, where coverage of 

l i t e r a t u r e  was done a t  t he  Centres, one person a t '  each Centre was 

assigned t o  t h a t  task. The s i t u a t i o n  a t  CCDN was d i f f e r e n t  as t he  

coverage was done by CINDA indexers i n  d i f f e r e n t  coun t r i es  o f  t he  

CCDN se rv i ce  area. The CCDN was never theless respons ib le  f o r  t he  
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completeness and accuracy o f  t h e  coverage, and i t  had been considered 

unsa t i s fac to ry  t h a t  the CCDN had t o  r e l y  on the e f f i c i e n c y  o f  t he  

CINDA indexer network i f  nobody was a v a i l a b l e  a t  t he  Centre f o r  t he  

necessary scanning o f  l i t e r a t u r e  and coding of miss ing in fo rmat ion .  

Indeed, i n  s p i t e  o f  genera l  s a t i s f a c t i o n  expressed by the  users of 

CINDA, t e s t  comparisons between CINDA and other  i n fo rma t i on  systems 

had shown t h a t  t he  percentage o f  re fe rences  miss ing i n  CINDA was of t he  

order  of 30%: omissions were d iscovered even i n  some impor tan t  

journals,  and i n  r e p o r t  ser ies,  i n  p a r t i c u l a r  i n  the f i e l d  o f  

rad iochemist ry ;  t h e  gaps concerned the serv ice  areas of t he  four  Centres. 

CCDN intended t o  undertake e major e f f o r t  t o  improve the coverage of 

CINDA, bu t  the e f f i c i e n c y  o f  t he  indexer network had t o  be increased 

a t  t he  same time; NEANDC pledged t o  co l labora te .  

- EXFOR (=change =met): t he  completeness of t he  EXFOR data exchange 

had a l s o  been o f  concern a t  t he  4-Centres meeting; i n  t he  case o f  CCDN, 

on l y  49.4% of works publ ished a f t e r  1969 and compiled i n  the NEUDADA 

(NEUtron - E t a  under g i r e c t  Access) format had been exchanged i n  t he  

EXFOR format. I t  was stressed, however, t h a t  conversion of a l l  

exper imenta l  data t o  EXFOR now rece i ved  h ighes t  p r i o r i t y  a t  CCDN. 

I n  connect ion w i t h  t h i s  format question, t he  Committee r e g r e t t e d  t h a t  

t he  EXFOR format, con t ra ry  t o  t he  NEUDADA format, s t i l l  accepted 

e s o t e r i c  u n i t s ;  the Committee a l s o  declared aga ins t  us ing  a m u l t i t u d e  

o f  formats bscause, f o r  instance,  they made comparisons o f  da ta  

eva lua t ions  very d i f f i c u l t .  

( f )  13 th  Neet inq o f  t he  Committee of t he  NEA Computer Proqram L ib re ry ;  

CPL, 20th-21st June 1974 

The f o l l o w i n g  p o i n t s  were o f  i n t e r e s t  t o  NEANDC: 

- The CPL Committee had discussed an analys is ,  made by the NEACRP 

of t he  f i n a l  r e p o r t  on the  "Service on Experience o f  Code 

U t i l i z a t i o n t '  p i l o t  study w i t h  s h i e l d i n g  programs. A fol low-up 

SECU a c t i v i t y  on these proqrams had been decided, and steps 

had been taken towards the  i n i t i a t i o n  o f  a  second SECU study, 
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devoted t o  nuc lear  data f i l e  processing codes, again i n  c o l l a b o r a t i o n  

w i t h  t he  NEACRP. 

- CPL had been i n s t r u c t e d  t o  s t a r t  c o l l e c t i n g  l i m i t e d  numbers o f  f u s i o n  

programs and o f  codes f o r  nuc lear  model computations. I n  t h e  l a t t e r  

case, a c t i v e  p a r t i c i p a t i o n  o f  members of t he  NEANDC i n  the s e l e c t i o n  

and implementat ion of such codes a t  CPL had been requested. NEANDC 

would see t o  i t  t h a t  proper a t t e n t i o n  be g iven t o  a " L i s t  o f  Computer 

Programs fo r  Neutron Cross Sec t ion  Ca lcu la t i ons  and Analysis'' 

(NEANDc-97"~") and t o  an accompanying memorandum d i s t r i b u t e d  by the  

NEANDC S e c r e t a r i a t  i n  August 1974. 



- 

3 National Progress  Reports on Nuclear Data 

Batchelor  t o l d  t h e  Committee t h a t  t h e  European Communities progress  

r e p o r t  w i l l  no longer  be i ssued  as a combined document. Each country o r  

o rgan i sa t ion  w i l l  i s s u e  t h e i r  own repor t  which w i l l  be i d e n t i f i e d  as sepa ra t e  

volumes of a  s i n g l e  NUNDC(E) r e p o r t  number (e.g. t h e  r epor t  from t h e  Euratom 

Labora tor ies  f o r  t h e  year  1974 is NEANDC(Z)I62"U" Vol. 3) .  

It was noted t h a t  t h e  progress  r e p o r t s  from t h e  "OR" coun t r i e s  were now 

i d e n t i f i e d  by t h e  same r e p o r t  number. A s  t h e r e  were seve ra l  r e p o r t s  with t h e  
. 

same number t h i s  was l ead ing  t o  some confusion and Royen was asked t o  a l l o c a t e  

volume numbers s o  t h a t  t h e  r e p o r t s  a r e  uniquely i d e n t i f i e d  (Action 8). 

The con t r ibu t ions  made under t h i s  Agenda item were made i n  t h e  order  t h e  

Committee was s i t t i n g  round t h e  t ab le .  I n  t h i s  record  t h e  con t r ibu t ions  have 

been put i n  a lphabe t i ca l  o rde r  of t h e  countr ies .  Many con t r ibu t ions  included 

r e fe rences  t o  papers presented at t h e  Washington Conference on Nuclear Cross- 

s e c t i o n s  and Technology and t h e s e  a r e  re ferenced  by paper number. 

( a )  Short  add i t ions  (no p resen ta t ions )  t o  p r i n t e d  progress  r e p o r t s  on 

measurements and f a c i l i t i e s  

Aus t r i a  

Eder r e f e r r e d  t o  r e p o r t  NWNDC(OR)140L and discussed t h e  following work: 
I t  

The Atominst i tut  der  Oster re ich ischen Hochschulen, Wien, a r e  planning 

measurements of t h e  f i s s i o n  p r o b a b i l i t y  of heavy n u c l e i  induced by l i g h t  and 

heavy ions  using t h e  SIN acce le ra to r .  A t  t h e  same i n s t i t u t e  measurements of 

t h e  angular  c o r r e l a t i o n s  of gamma-rays produced by thermal neutron capture and 

t h e  r ad ioac t ive  decay of  o r i en ted  nuc le i  a r e  being made. Fe, C r  and MO a r e  

being t e s t e d  t o  see  i f  t hey  a r e  s u i t a b l e  burn-up monitors f o r  r e a c t o r  opera t ions  

and safeguards. 

I 1  

A t  the  I n s t i t u t  f u r  Radiumforschung und Kernphysik der  Oster re ich ischen 

Akademie der  Wissenschasften, bJien, a  pulsed neutron gene ra to r ,  which has  a 

1 nsec bu r s t  width and > 10 ma peak cu r ren t  of deuterons,  is being used t o  

s tudy t h e  5 6 ~ e ( n , n ' ~ )  reac t ion .  



Cross repor ted  t h a t  t h e  TRIUMF a c c e l e r a t o r  has  been ope ra t ing  s ince  

December 1974. Although t e s t e d  up t o  1 0 p a  on pulsed t h e  output  is at present  

l i m i t e d  t o  0.1 ,U a due t o  l a c k  of sh ie ld ing .  The beam i n t e n s i t y  w i l l  be 

increased  towards t h e  f u l l  100,aa output  over  t h e  next year. Among t h e  

experiments being c a r r i e d  out  is a measurement of n , p  s c a t t e r i n g  which is being 

made i n  co l l abora t ion  with a group from t h e  U.K. Minor mechanical changes have 

been made t o  t h e  pe le t ron  charging system of t h e  Chalk River Tandem and 

improvements have been made t o  t h e  Bremstrahlung Monochromator a t  t h e  Universi ty 

of Toronto. A 14  MeV T-D neutron genera tor  with a n  output of  4 x 1012 n/sec 

is being b u i l t  and w i l l  be used f o r  r a d i a t i o n  p ro tec t ion  s t u d i e s  and f o r  damage 

s t u d i e s  r e l a t e d  t o  fusion.  

Cross r e f e r r e d  t o  t h e  Canadian Progress  Report (NXANDC(CAN)-~~/L) and drew 

t h e  Committee's attention t o  t h e  measurements of t h e  5 9 ~ i ( n , a )  c ross-sec t ion  

a t  thermal energ ies  and t h e  measurements of t h e  103Xh(n,n')103m~h and 

115~n(n ,n '  j115m~n cross-sec t ions  between t h e i r  thresholds  and 14.74 MeV. 

duratom Labora tor ies  

Batchelor  r e f e r r e d  t o  t h e  progress  r epor t  NiAN2C(~3)162"U" Vol. 3 and repor ted  

on t h e  modernisation of t h e  a c c e l e r a t o r s  t ak ing  place a t  CBNM. It is planned 

t o  shu t  down t h e  present  l i n a c  i n  J u l y  1975; t h e  new components f o r  t h e  machine 

w i l l  be de l ivered  i n  t h e  Autumn and i t  is hoped t h a t  t h e  modernised f a c i l i t y  

w l l l  be running i n  Spring 1976. The new Van de Granff a c c e l e r a t o r  i s  due t o  be 

de l ive red  i n  December 1975 and it is hoped t h e  acceptance t e s t s  w i l l  t ake  

p lace  6 t o  7 months l a t e r .  

Batchelor  drew p a r t i c u l a r  a t t e n t i o n  t o  t h e  fol lowing measurements: 

The f i s s l o n  neutron spectrum of 2 3 9 ~ u  has been measured a t  a n  inc iden t  

neutron energy of  0.215 MeV. The r e s u l t s  show no high energy t a i l  and a r e  

cons i s t en t  with a Maxwellian d i s t r i b u t i o n  (E = 2.136+0.045 - MeV). 

k determinat lon of t h e  2 3 6 ~  resonance parameters has  been performed 

(~Jash lng ton  p p e r  HB 2). 

Measurements of t h e  s c a t t e r i n g  and capture c ross-sec t ions  of 23811 have been 



made f o r  resonance parameter determination. 

Measurements l ead ing  t o  p-wave assignments of 2 3 8 ~  resomnces  have been 

repor ted  (LJashington Paper HI3 3 ) .  

6 .  
Programme of measurements r e l a t e d  t o  t h e  L l ( n , a )  cross-sect ion is underway. 

6 .  This inc ludes  measurements of  t h e  t o t a l  c ross-sec t ion  of L1 between 1 keV 

and 2 bleV (Linac) and between 0.1 t o  2.4 MeV (Van de Graaff) ,  a measurement of 

6 ~ i  d i f f e r e n t i a l  e l a s t i c  s c a t t e r i n g  cross-sec t ion  between 0.25 and 0.95 MeV 

6 .  
and a measurement of t h e  L l ( n , a )  t o  I 0 ~ ( n , a )  cross-sect ion r a t i o  planned 

between 100 eV and -1 MeV. 

The capture  cross-sect ion measurements f o r  1 9 7 ~ ~  between 0.1 and 3 MeV made 

by t h e  a c t i v a t i o n  technique a r e  nea r ly  complete. 

France 

The most recent  published progress  r epor t  from France is N2i?i~C(Z)162U 

Vol. 4. 

Michaudon repor ted  t h a t  the  pro jec t  of  a new National Heavy Ion Accelerator  

(GANIL) is being a c t i v e l y  s tudied  by a group of about l 0  expe r t s  i n  a c c e l e r a t o r  

technology and another  group of phys ic is t s .  The f i r s t  group w i l l  i s sue  s h o r t l y  

a  d e t a i l e d  desc r ip t ion  of  t h e  f a c i l i t y  a s  envisaged a t  present  - no major 

changes a r e  proposed. The second group produces a  r e u l a r  newsle t te r ;  the  

l a t e s t  No. 2 w a s  i s sued  February 1975. 

Other i tems of news from France concerning f a c i l i t i e s  were: 

The ZN tandem at Bruyeres l e  Chatel  has  been upgraded from 6 14V t o  7 k!V. 

A random puls ing  device has  been i n s t a l l e d  on the  5 hV Van de Graaff at 

Cadarache. This  w i l l  be used t o  perform neutron spectrum measurements by t h e  

time of f l i g h t  technique on beams ex t r ac t ed  from s u b - c r i t i c a l  uranium and 

plutonium assemblies.  

The Saclay Linac is not being used any more f o r  neutron physics. 

Michaudon s a i d  t h a t  a  full repor t  of t h e  a c t i v i t i e s  of Bruyeres l e  Chatel 

is being e d i t e d  a s  a  note  Cm-1798. He h igh l igh ted  t h e  fol lowing experiments: 



( a )  E l a s t i c  and I n e l a s t i c  Scat te r ing:  

I2c from 8 t o  14.5 MeV i n  0.5 MeV s teps .  S ign i f i can t  discrepancies 

from XNDF/E 111. Work supplemented by measurement of 1 2 ~ ( n , n ' 3 a )  r e a c t i o n  a t  

14  MeV. Resu l t s  w i l l  a l l  be used i n  f u l l  eva lua t ion  of I2c. 

148Sm, 1 5 0 ~ m ,  1 5 2 ~ m ,  1 5 4 ~ m ,  I4%d. Studied at 7 MeV t o  see  e f f e c t s  of 

deformation. W i l l  be s tud ied  i n  1975 at around 4 MeV where deformation e f f e c t  

on a is a minimum. 
nT 

7 6 ~ e ,  78Se, 80Se, 8 2 ~ e .  Measurements a t  8 MeV and at 6 and 10 MeV f o r  

7 6 ~ e  and 8 2 ~ e  aimed a t  i nves t iga t ing  the  e f f e c t  of isospin. The s t u d i e s  w i l l  

be supplemented by (p ,p )  and (p ,p '  ) experiments. 

(b )  (13,2111 cross-sect ions:  

Measured from threshold  t o  15 MeV using l a r g e  l i q u i d  s c i n t i l l a t o r .  Data 

obtained f o r  9 3 ~ b ,  ' 0 3 ~ h ,  W ,  N i ,  Pt and even i so topes  of Se. Se, 75~s ,  G a  

and D w i l l  be measured i n  1975. Preliminary da ta  on (n,2n) and ( n , j n )  cross-  

s e c t i o n s  a r e  a v a i l a b l e  f o r  2 3 5 ~  and 239Pu. 

( c )  F i s s i o n  Studies:  

o f o r  235~ and 2 3 8 ~  has  been measured at 14 MeV and between 0.8 and 
nf 

3.4 MeV. 

240 
Studies  of f i s s i o n  of Pu compound nucleus by measuring fragment 

p r o p e r t i e s  i n  239F'u(d,pf) react ion.  

Measurements of 9 (L).  Previously published values f o r  235~,  238~  and 

239~u have been revised  due t o  a change i n  background correct ion.  

A t  Saclay a number of measurements have been made with t h e  Linac as 

l i s t e d  below: 

Study of (n,Y,f)  r e a c t i o n  f o r  241~u. 2 t o  100 eV shows e f f e c t  very weak. 

F i s s i o n  cross-sect ions of 237~p,  232Th and 238U have been measured. Data 

on 232Th and 2 3 8 ~  published (Washington Paper GB 27). 

Total  cross-sect ion of 2 4 1 ~ m .  Resonance parameters have been obtained 

below 150 eV. The va lues  of r a r e  not i n  agreement with Los Alamos data. f  

Capture cross-sect ion of Au measured from 58 eV t o  47 keV and values of Fy 

obtained. 
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Schmitt repor ted  t h a t  t h e  following experiments had been performed at  

Cadarache: 

Capture cross-sect ions have been measured between 15 keV and 550 keV f o r  

23~a ,  Fe, C r ,  N i ,  'O3I?h, Au, Ta, 5 5 ~ n  and 2 3 8 ~  using Maier Leibni tz  de tec tor .  

Se l f  sh ie ld ing  f a c t o r s  f o r  na tu ra l  Fe have been measured between 24 and 

160 keV. 

The capture cross-sect ion of Au measured by a c t i v a t i o n  technique between 

10 and 500 keV agrees  wel l  with measurements with Maier Leibni tz  detector .  

Measurement of prompt f i s s i o n  neutron spec t ra  f o r  2 3 5 ~  and 239~u f o r  

inc ident  neutrons of -30 keV. 

Some work on neutron f l u x  measurements has been done - Cadarache is the  

French Standard Laboratory i n  t h i s  f i e l d  and is p a r t i c i p a t i n g  i n  BIPI* organised 

comparison. 

Schmitt a l s o  s a i d  t h a t  D e v i l l i e r s  at Saclay is improving h i s  f i s s i o n  

product f i l e  by adding new da ta  and new f i s s i o n  products. 

A t  Fontenay aux Roses t h e  f i s s i o n  product da ta  a r e  being v e r i f i e d  by making 

colorometric  measurements of decay heat  produced by f i s s i o n  products of 2 3 9 ~ u  

and 233~. 

The Department of Fundamental Research at Grenoble is working on f i s s i o n  

y ie lds .  I n  p a r t i c u l a r  measurements have been made f o r  2 5 2 ~ f  spontaneous 

f i s s i o n  and f o r  the  thermal f i s s i o n  of 2 3 3 ~  and 235, 

Germany 

A d r a f t  copy of t h e  German progress r epor t  (NiANDC(L)162"U" Vol. 5 )  was 

d i s t r i b u t e d  and Fr8hner h igh l igh ted  t h e  following measurements made at Karlsruhe. 

Capture cross-sect ion measurements on s t r u c t u r a l  ma te r i a l s  a r e  now 

mainly completed and da ta  a r e  a v a i l a b l e  f o r  5 0 ~ r ,  5 2 ~ r ,  5 3 ~ r ,  54Fe, 5 7 ~ e ,  

6 2 ~ i ,  6 4 ~ i  and Co. The da ta  reduct ion  has been repeated and improved f o r  t h e  

Fe and N i  isotopes. 

Measurements of 5 f o r  2 3 5 ~  have been made between 0.2 and 1.4 MeV and 
P 

repor ted  a t  Washington (Paper GB 2). 



The capture  c ross-sec t ions  of Au and 238U have been measured r e l a t i v e  t o  

t h e  2 3 5 ~  f i s s i o n  cross-sect ion.  The d a t a  f o r  2 3 8 ~  below 140 keV a r e  i n  good 

agreement with Oak Ridge (N.S.E. 51, 385, 1973). 

Gamma-ray production cross-sec t ions  have been measured f o r  58Ni ,  60Ni  

and n a t u r a l  Fe. 

Evaluat ion of  t h e  high r e s o l u t i o n  cyc lo t ron  measurements of  neutron 

t ransmiss ion  of 0 ,  Mg, A 1  and Fe has  continued. An R-matrix f i t  t o  t h e  

pre l iminary  Fe da ta  betwzen 500 and 850 keV w a s  presented at  dashington 

(Paper H13 8). 

'fie measurements of t h e  e l a s t i c  s c a t t e r i n g  cross-sect ion at  10  angles  of 

4 0 ~ a  between 1 and 6 MeV have been analysed. Fur ther  da ta  have been obtained 

f o r  0, S i  and Fe. 

A measurement of a f o r  2 3 5 ~  between 200 eV and 15 keV has  been made using 

t h e  Pb slowing down spectrometer.  Between 200 eV and 1 keV t h e  da ta  a r e  

s i g n i f i c a n t l y  higher  than  e a r l i e r  data.  

? a i m  repor ted  t h a t  many nuclear  chemistry measurements were being made a t  

J u l i c h  which a r e  r e l a t e d  t o  t h e  fus ion  programme. Measurements a r e  made a t  

-14 14eV t o  s tudy t h e  sys temat ics  of reac t ions .  (n ,2n) ,  (n ,p)  and ( n , a )  r eac t ions  

have been measured f o r  35, 15  and 1 2  medium and heavy mass nucl ides  respec t ive ly .  

Measurements have a l s o  been made of [ (n ,d )  + ( n , n ' p )  + ( n , p n ) l  f o r  9 

nuc l ides  and of [ ( n , n S a )  + (n ,an) ]  f o r  5 nucl ides.  I n  many cases  t h e  cross-  

s e c t i o n s  a r e  comparable t o  t h e  va lues  f o r  the  (n ,p )  and ( n , a )  reac t ions .  

3 ( n , t )  and (n ,  He) c ross-sec t ions ,  which a r e  t y p i c a l l y  i n  t h e  L, b region ,  

have been determined f o r  8 nucl ides.  The r e s u l t s  a r e  f i t t e d  well  by t h e  

sys temat ics  developed a t  Ju l i ch .  

Fieasurements a r e  being made at  J u l i c h  on t h e  e x c i t a t i o n  funct ions  f o r  

charged p a r t i c l e  induced r e a c t i o n s  important f o r  t h e  production of rad io iso topes  

f o r  l i f e  sciences.  

Determinations a r e  being made of t h e  t r i t i u m  production and t h e  neutron 

spectrum i n  a  L i  assembly weighing 700 kg which is t h e  model of a  fus ion  

r e a c t o r  blanket.  



$ a i m  repor ted  that radiochemical d a t a  a r e  being measured a t  a  l a r g e  

number of o t h e r  p laces  i n  Germany, i n  p a r t i c u l a r  a t  Elainz, Darmstadt, 

Giessen, Cologne, Munich, Marburg and Ber l in .  3 a t a  being inves t iga t ed  inc ludes  

f i s s i o n  y i e l d s ,  delayed f i s s i o n  neutrons and decay schemes. 

rtaly 

Coceva s a i d  t h a t  t h e  f a s t  thermal r e a c t o r  12B-2/TV at Bologna went c r i t i c a l  

i n  September 1974. I n t e g r a l  measurements based on the  h u l l  r e a c t i v i t y  method 

w i l l  be c a r r i e d  out  t o  ge t  t h e  average capture c ross-sec t ions  of  Fe, N i  and C r  

i n  neutron spec t r a  s i m i l a r  t o  those  i n  f a s t  reac tors .  Work on Fe has  s t a r t e d .  

The research  a c t i v i t y  of t h e  CNeN-Bolo~na team working at  Gee1 on 

capture gamma-ray s t u d i e s  is repor ted  i n  t h e  ~ h r a t o m  progress  r epor t  (NEANDC(E) 

162"U" Vol. 3) .  

Coceva h ighl ighted  t h e  fol lowing experimental work: 

Univers i ty  of Padua have measured t h e  forward s c a t t e r i n g  of 2 I4eV neutrons 

from 6 5 ~ o  o r i en ted  normally t o  t h e  s c a t t e r i n g  plane. 

A t  T r i e s t e  t h e  d i f f e r e n t i a l  e l a s t i c  s c a t t e r i n g  of neutrons by has  

been measured between 1.98 and 4.64 I$eV a t  1 3  ang les  i n  t h e  range 30' and 

140' i n  t h e  l abora to ry  frame of  reference.  Coceva agreed t o  check t h a t  these  

da ta  had been sent  t o  Smith as requested (Action 9 ) .  

The Pavia group have measured t h e  angular  d i s t r i b u t i o n  and ang le  energy 

6 3 
c o r r e l a t i o n s  of 4 ~ e ,  He and H p a r t i c l e s  emit ted i n  239~u  thermal f i s s i o n .  

The r e s u l t s  show t h a t  one mechanism is respons ib le  f o r  t h e  emission of t hese  

p a r t i c l e s .  

The Cassaccia Group have made a n  i n t e g r a l  measurement of the  2 3 ~ a ( n , 2 n )  

c ross-sec t ion  i n  a  f a s t  spectrum. 

Japan 

Tsukada repor ted  t h a t  t h e  butge t  of  t h e  JAEXI 20 MV tandem has  been 

author ised  and t h e  scheduled opera t ion  of t h e  a c c e l e r a t o r  w i l l  start i n  1978. 

The main s u b j e c t s  a r e  nuclear  physics ,  nuc lear  chemistry,  s o l i d  s t a t e  physics  

and ma te r i a l  t e s t i n g .  The 12 MV P e l l e t r o n  tandem o f  Tsukuba Univers i ty  w i l l  

be completed by t h e  end of  t h i s  year. The 12 MV tandem a c c e l e r a t o r  of  Kyushu 



Univers i ty ,  which i s  home-made, w i l l  be completed i n  spr ing  of next year. 

Both of these  tandems w i l l  be used f o r  t h e  heavy ion  acce lera t ion .  

The AVF cyclo t ron  of Research Center f o r  Nuclear Physics,  O s a k a  Univers i ty ,  

was completed last f a l l .  The energy is  E < 75 MeV and Ea < 120 MeV. 
P - - 

The SF (Sector  Focused) cyclo t ron  of I n s t i t u t e  of Nuclear Study, Tokyo Universi ty,  

w a s  completed last year. The energy is E < 35 MeV and E < 68 heV. The 
P - a - 

ex te rna l  ion  sources f o r  L i  i o n s  and polar ized  protons a r e  now under t e s t .  The 

main subjec t  of both cyclo t rons  is nuclear  physics. The AVF cyclotron of 

Tohoku Universi ty w i l l  be completed i n  1977. The energy is E ( 40 MeV and 
P 

Ea - < 50 MeV. The heavy ion  acce le ra t ion  (( Ne) is planned i n  a l l  of these  

t h r e e  cyclotrons.  

'The heavy ion  l i n e a r  acce le ra to r  of I n s t i t u t e  of Physical and Chemical 

Research, Tokyo, is under cons t ruc t ion ,  and it w i l l  be completed by the  end of 

1977. It is  of Wideroe type, and the  maximum energy is 6 MeV/amu f o r  Ne and 

1.5 MeV/amu f o r  Xe. 

The e l e c t r o n  l i n e a r  a c c e l e r a t o r  of Nuclear Engineering Research Laboratory 

at Tokai, 'Tokyo University', i s  scheduled t o  be completed by t h e  end of next year. 

The energy is 35 MeV at zero current  and 25 MeV at 200 mA and t h e  pulse width 

is 10 nsec t o  4 L\ sec. It w i l l  be used f o r  (1) neutron experiments f o r  r e a c t o r  

physics  and engineering combined with a f a s t  neutron source r e a c t o r  as a boos ter ,  

and (2)  pulse  r a d i o l y s i s  by using e l e c t r o n  beams. 

Tsukada d i s t r i b u t e d  an addendum t o  t h e  most recent  Japanese progress r epor t  

(NEAI.JDC(J)36L) which is mainly a list of a b s t r a c t s  of recent  papers. Among 

these  a r e  t h e  following: 

Neutron resonance parameters of 2 3 8 ~  (Washington Paper HB 4) 

IVieasurement of neutron capture cross-sect ions near 24 keV (Washington 

Paper HB 22) 

Mult iple  s c a t t e r i n g  of neutrons impinging on t h i c k  ma te r i a l s  i n  t h e  

resonance energy region (JAXRI - M 6034). 



Sweden 

Conde s a i d  t h a t  t h e  Univers i ty  of Lund tandem P e l l e t r o n  w i l l  be de l ivered  

l a t e r  than planned (Play 1975) but  otherwise t h e  p lans  f o r  t h e  f a c i l i t y  a r e  

unchanged. 

I n  r epor t ing  on t h e  d a t a  measurements Conde r e f e r r e d  t o  NdNDC(OR)140/L 

and then  pointed out  some new measurements and r e s u l t s  not i n  t h e  report .  

A t  Studsvik a new measurement is i n  progress  on 2 3 8 ~  i n e l a s t i c  s c a t t e r i n g  

i n  t h e  keV energy. The measurements on f i s s i o n  neutron s p e c t r a  were repor ted  

at  dashington (Papers GB 8 and 24). liieasurements a r e  t ak ing  place on t h e  

delayed gamma-rays ( t ime range 1  t o  lo3 secs )  and delayed neutrons from t h e  

thermal f i s s i o n  of 235~. A programme of work on ( p , n )  and ( a , n )  r eac t ions  of 

importance t o  a s t rophys ic s  has  a l s o  been s t a r t e d .  Calorimetr ic  measurements 

of  f i s s i o n  product a f t e r  heat  s t a r t i n g  20-30 s e c s  a f t e r  t h e  end of the  

i r r a d i a t i o n  a r e  being made. 

A t  t h e  Swedish Research Councils Laboratory h a l f  l i f e  da ta  i n  t h e  range 

1 sec  t o  10  minutes have been obta ized  f o r  85 f i s s i o n  products. 

At t h e  Chalmers Univers i ty  of Technology s t u d i e s  a r e  i n  progress  on t h e  

decay schemes of f i s s i o n  products  u s ins  a  r ap id  chemical s eps ra t ion  technique 

(SISAK). A measurement of t h e  5 9 ~ i ( n , a )  c ross-sec t ion  was repor ted  a t  

Washington (Paper HB 25) and t h e  r e c u l t  (22.4+1.7 b) is cons i s t en t  with the  

Canadian measurement (18.0+1.6 - b) repor ted  above but is much h igher  than  t h e  

KAPL value of 13.7+0.6 - b (N.S.X. 53, 1 ,  1974). 

Eleasurements of the  238U t o  2351J f i s s i o n  cross-sec t ion  r a t i o  i n  t h e  energy 

range 5 t o  10 FleV have been measured i n  the  Tandern Accelerator  Laboratory, 

Uppsala. S tud ie s  of f a s t  neutron capture gamma-rays have continued i n  t h i s  

i abora to ry  and l a r g e  irrtprovernents have been nude i n  t h e  c a l c u l a t i o n  of t hese  

data.  

Determinations of f a s t  neutron capture  c ross-sec t ions  us ing  a c t i v a t i o n  

techniques have continued a t  Lund Universi ty and a repor t  on these  w i l l  be 

presented t o  t h e  top ica l  conference a t  t h i s  meeting. 



United Kingdom 

Lynn described t h e  new 136 MeV e l e c t r o n  l i n a c  which is t o  be b u i l t  at  

Harwell and should be ope ra t iona l  i n  1978. This i s  t h e  f o u r t h  i n  a  s e r i e s  of 

machines and it w i l l  make use of much of t h e  e x i s t i n g  l i n a c  equipment including 

t h e  neutron booster .  It w i l l  be b u i l t  a t  r i g h t  ang les  t o  t h e  present  machine 

which w i l l  be used up t o  a  few months before t h e  new one becomes opera t ional .  

It w i l l  be used t o  provide da ta  f o r  f i s s i o n  and fus ion  r e a c t o r s  and t o  s tudy 

condensed matter .  

The a c c e l e r a t o r  is a n  8 s e c t i o n  L-Band machine dr iven  by 4 Myst rons  

(20 14lv peak 40 kW average power). 'I'he guaranteed parameters a r e  a s  follows: 

Y~ximum cur ren t  i n  s h o r t  pulses  (10 n s )  i s  6A. Minimum pulse width is 

5 n s  and maximum p.r.f. is 2000 p.p.s. 

Faximum current  i n  long pulses  (up t o  5/* S )  is 1 A  ( f o r  which e l e c t r o n  

energy is 63 IeleV) and f o r  t hese  condi t ions  t h e  maximum p.r.f. is 300 p.p.s. 

g iv ing  90 kW of beam power. The maximum duty cyc le  is 0.003. 

The fol lowing t a r g e t  f a c i l i t i e s  w i l l  be a v a i l a b l e  - Booster ,  f a s t  neutron 

t a r g e t  (space f o r  f l i g h t  pa ths  up t o  400 m l o n g ) ,  condensed matter  c e l l  and 

low energy c e l l  (beam ex t r ac t ed  a f t e r  f i r s t  two s e c t i o n s  t o  g ive  beams of  2  t o  

30 IieV). 

There is  a n  a r t i c l e  on t h e  f a c i l i t y  i n  t h e  6 t h  March 1975 i s s u e  of  the  
? 

New S c i e n t i s t .  

Sowerby r e f e r r e d  t o  t h e  most recent  U.K. progress  r epor t  (NUNDC(lJiK)16OL) 

and mentioned t h e  fol lowing items which a r e  of p a r t i c u l a r  i n t e r e s t .  

The J o i n t  IIarwell-Studsvik measurement of t h e  2 3 5 ~  f i s s i o n  neutron energy 

spectrum was repor ted  at  Washington (Paper  GB 24). There is  no l a r g e  excess 

of neutrons a t  high energ ies  and Adams is t r y i n g  t o  examine t h e  da ta  of Rose 

which exhib i ted  such a n  excess. 

A comprehensive s e t  of measurements of t h e  t o t a l  capture  c ross-sec t ion  of 

Hf and i ts  i so topes  has  been performed on t h e  Linac g iv ing  resonance parameters 

i n  the  low ener,-y region and average cross-sec t ions  a t  h igher  energi<s. 



The programme t o  measure the  capture cross-sect ion of s t r u c t u r a l  ma te r i a l s  

is underway and w i l l  be discussed a t  t h e  t o p i c a l  conference. 

Construct ion of t h e  equipment t o  a l low measurements with heated U O -  samples 
h 

(up t o  - 2 0 0 0 ~ ~ )  using t h e  Linac is underway. Transmission, s e l f  i nd ica t ion  

and poss ib ly  capture measurements a r e  planned. 

Measurements of t h e  239~u  f i s s i o n  cross-sec t ion  i n  the  energy range 1 keV 

t o  1 MeV using t h e  Linac and t h e  238~/235~ f i s s i o n  r a t i o  from threshold  t o  

22 MeV us ing  t h e  synchrocyclotron were repor ted  a t  llashington (i%.pers GB 6 and 

GB 7 ) -  

Work performed a t  t he  Kelvin Laboratory, Universi ty of Glasgow includes 

s t u d i e s  of e l e c t r o f i s s i o n  and of t h e  t o t a l  c ross-sec t ion  of r a r e  earths.  

The National Physical  Laboratory hzve been making improvements i n  neutron 

f l u x  measurement techniques. 

The work on chemical nuclear  da ta  i n  t h e  U.K. w i l l  be discussed under 

Agenda Item 6(c) .  

James repor ted  t h a t  high r e so lu t ion  measurements had been made of t h e  

t o t a l  cross-sect ions of Fe and N i .  This  work is  assoc ia t ed  with t h e  capture 

cross-sect ion programme and t h e  measurements w i l l  be analysed t o  ob ta in  

resonance parameters. 

The synchrocyclotron has been used f o r  p rec i s ion  measurements of neutron 

energies  between 100 and 300 keV. Znergies corresponding t o  peaks i n  the  t o t a l  

cross-sect ions have been observed as follows: A 1  (1 19.8+.042 - and 257.26+.012 - 
6 .  

keV), lia (299.31+.12 keV) and L1 (243.32+0.33 - keV). Tnese va lues  agree well with 

o the r  d a t a  and i n  p a r t i c u l a r  t h e  6 ~ i  value agrees  with the  datum of Uttley. 

S tory  repor ted  t h a t  be ta  decay energies  from t h e  f i s s i o n  products 

produced i n  Z B R A  i r r a d i a t i o n s  of 2 3 9 ~ u  and 2 3 5 ~  were being measured f o r  times 

g r e a t e r  than 20 seconds a f t e r  the  end of t h e  i r r a d i a t i o n .  

United S t a t e s  of America 

Jackson repor ted  about the  in t ense  neutron source developments at Argonne: 

Un t i l  r ecen t ly  t h e  work has  been centred on t h e  ZING concept (ZGS In tense  

neutron ~ e n e r a t o r )  i n  which t h e  500 PleV I n j e c t o r  Booster proton synchrotron 

3.11 



a s s o c i a t e d  with t h e  %S ("Booster 11") is used t o  produce in t ense  neutron 

f luxes.  Some t e s t  r u n s  have now been made and 5 x 1012 pro tons  per  pulse 

have been obtained. Fur the r  s t u d i e s  now i n d i c a t e  t h a t  a s epa ra t e  high 

i n t e n s i t y  synchrotron with a 2 3 8 ~  t a r g e t  could provide neutron f l u x e s  'l0 t imes 

h ighe r  than  ZING. 

Chrien r epor t ed  on t h e  Rensselaer In t ense  Neutron Spectrometer (RINS) 

which is a 75 ton  l e a d  slowing down spectrometer  dr iven  by t h e  RP1 Linac. 

4 .  
This  g i v e s  a useable f l u x  lo3 - 10 tunes  g r e a t e r  than  t h a t  obtained by a 

conventional  t ime of f l i g h t  spectrometer  of t h e  same r e s o l u t i o n  (reported 

Washington Paper BB 10). 

Motz repor ted  t h a t  tuning of  t h e  WNR pulsed neutron f a c i l i t y  on LAMPF 

w i l l  start t h i s  year  and may be complete by Summer 1976. Research and 

development work is being performed at Los Alamos aimed at obta in ing  a device 

which w i l l  produce l 0 I 4  t o  'l0I5 14  MeV neutrons per  second. This  w i l l  have a 

j e t  of deuterium a s  a gas  t a r g e t  and a 1 amp tritium beam - beam power 300 kW. 

It w i l l  be used f o r  r a d i a t i o n  damage s tudies .  

Chrien, Jackson, Motz and Smith r e f e r r e d  t o  t h e  most recent  d r a f t  U.S. 

s t a t u s  r e p o r t  and h ighl ighted  t h e  fol lowing measurements: 

Argonne 

The capture  c ross-sec t ions  of CO, N i ,  Cu and Zn have been measured between 

350 and 750 keV using white spectrum time of f l i g h t  techniques ( i a sh ing ton  Paper 

IB 13). 

Act iva t ion  cross-sec t ions  a r e  being measured f o r  a l a r g e  number of r eac t ions  

between threshold  and 10  MeV. Data on (n ,p )  r e a c t i o n s  f o r  27~1, 46~i ,  47~i ,  

48Ti, 5 4 ~ e ,  5 6 ~ e ,  58~i,  5 9 ~ 0  and 642, a r e  repor ted  i n  ANL/NDM-10. 

Capture gamma-ray spec t r a  have been measured f o r  capture  i n  Na at thermal 

energ ies  and i n  t h e  2.8 keV resonance. Very l i t t l e  d i f f e rence  is observed 

and t h i s  suggests  t h a t  F f o r  t h e  resonance should be -0.3 eV. Y 

Charged p a r t i c l e  r e a c t i o n s  r e l evan t  t o  fus ion  a r e  being measured ( s e e  

Washington Paper ZA 9 and ANL 8088). Jackson agreed t o  d i s t r i b u t e  ANL 8088 t o  

a l l  members (Action 10). 



Measurements have been made on t h e  241Pu delayed neutron y i e l d  and t h e  

va lues  appear t o  decrease wi th  inc reas ing  neutron energy. This behaviour is 

d i f f e r e n t  t o  t h a t  f o r  o t h e r  nuclei .  

Brookhaven 

6 .  
F i l t e r e d  beams us ing  Fe + A 1  + S (24 keV) and L1 (1 keV) have been 

i n s t a l l e d  on t h e  HFBR. These have been used f o r  capture  gamma-ray spectroscopy 

(Washington Paper I B  16 )  and f o r  a c t i v a t i o n  cross-sec t ion  measurements on 

1 9 7 ~ u  and 2 3 8 ~  (Washington Paper I B  18). 

Los Alamos 

Measurements have been made between 6 and 14  MeV on t h e  d i f f e r e n t i a l  

e l a s t i c  and i n e l a s t i c  neutron cross-sec t ions  of 9 ~ e  which a r e  important f o r  

fus ion  r e a c t o r  development. 

R matr ix ana lyses  of t h e  l i g h t  element s tandards  were repor ted  at 

Washington (Paper EA 4). New measurements of t h e  s c a t t e r i n g  of 7 t o  12 MeV 

t r i t o n s  by a lpha  p a r t i c l e s  have been made f o r  use i n  t h e  a n a l y s i s  of t h e  6 ~ i  

cross-sect ions.  

For geologica l  surveys of uranium i n  water neutron a c t i v a t i o n  techniques 

based on 2 3 9 ~  decay have been developed which have a s e n s i t i v i t y  of 1 p a r t  i n  

10  b i l l i o n  and can be used f o r  m i l l i o n s  of samples. 

A c ryos t a t  f o r  measurement of f i s s i o n  product a f t e r  heat has  been developed. 

The response time is a few seconds and t h e h e a t  is measured by determining t h e  

volume of He evaporated. 

Lawrence Livermore Laboratory 

A number of f i s s i o n  cross-sec t ion  measurements have been made using t h e  

Linac. Measurements on 2 3 5 ~  and on t h e  r a t i o s  of  233" 234, 236U and 238, 

t o  235~  were repor ted  at  Washington (Pa.?ers GB 1 ,  GB 20 and GB 14).  

A measurement of  t h e  energy dependence of 3 has  been made between 

700 keV and 20 MeV f o r  235, 

National  Bureau of Standards 

Measurements a r e  nea r ly  complete of t h e  2 3 5 ~  f i s s i o n  cross-sect ion i n  the  

energy range 0.8 t o  5 MeV. 



Scandium ( 2  keV) and Fe (24 keV) f i l t e r e d  beams have been i n s t a l l e d  at 

NBS (jlashington Papers BB 9 and BB 18) and t h e  Fe beam has  been used t o  measure 

3 t h e  angular  i so t ropy  of t h e  6 ~ i ( n , a )  H r e a c t i o n  (Washington Paper DB 3) .  

Oak llidge National  Laboratory (now o f f i c i a l l y  c a l l e d  H o l i f i e l d  National  Laboratory) 

Work has  s t a r t e d  on t h e  e f f i c i e n c y  c a l i b r a t i o n  f o r  neutrons of a 1.1 m 
, 

diameter Gd poisoned l a r g e  l i q u i d  s c i n t i l l a t o r .  The e f f i c i ency  measurements 

w i l l  be used i n  a n  abso lu te  determinat ion of  G f o r  2 5 2 ~ f .  
P 

The capture  c ross-sec t ion  of 9 3 ~ b  has  been measured between 2.6 and 

700 keV. 

P rec i se  measurements of t h e  t o t a l  c ross-sec t ion  of 2 3 8 ~  have been made 

below 1 keV &nd compared with c a l c u l a t i o n s  based on ENDF/3 I V .  It is found 

t h a t  above 40 eV t h e  c a l c u l a t i o n  based on a  s i n g l e  l e v e l  formalism as recommended 

i n  XNDF/B I V  does not f i t  t h e  da ta  between resonances. An R-matrix ca l cu la t ion  

g i v e s  a much b e t t e r  f i t .  

Rensselaer Polytechnic I n s t i t u t e  

Measurements of f i s s i o n  widths of 238U and 232Th have been made with RINS 

( see  above) and (n , a )  measurements w i l l  be performed i n  t h e  fu ture .  For 

1 4 5 ~ d  u v  widths a r e  e a s i l y  measurable with a  7 gm sample. 

The t ransmiss ion  of a N a  sample i n  a N a  f i l t e r e d  beam has  been measured. 

The minima i n  t h e  c ross-sec t ions  a r e  well  f i t t e d  by t h e  ENDF/B IV data  but 

t h e  shapes of c ross-sec t ions  i n  t h e  reg ions  of the  minima a r e  not well  

represented.  

U.S. Army B a l l i s t i c  Research Laboratory 

Measurements a r e  planned on t h e  small angle  s c a t t e r i n g  of neutrons on Nb 

at  -14 MeV t o  reso lve  a  15;; discrepancy i n  data.  

(b)  Short Reports on Nuclear Data A c t i v i t i e s  i n  Countr ies  P a r t i c i p a t i n g  i n  t h e  

NdiIdlIC Regional Sub-committee 

Frogress  r e p o r t s  were a v a i l a b l e  from Switzerland and Spain (both 

numbered N2AtiDC(OK)140"L") and Conde and Aden h ighl ighted  a number of items. 



I n  Switzerland t h e  SIN a c c e l e r a t o r  is now i n  operat ion but because t h i s  

is an  expensive f a c i l i t y  t o  opera te  t h e r e  is  now reduced support f o r  low energy 

neutron data. 

A t  t h e  Universi ty of Fribourg t h e  l e v e l s  i n  233Th have been s tud ied  using 

t h e  232111(n,~) react ion.  A l e v e l  scheme f o r  233Th has  been constructed and the  

neutron binding energy f o r  233Th has been found t o  be 4786.35+0.25 keV. - 
I n  Spain the  Atomic Energy Commission has been reorganised and a new 

research  cen t re  is planned ou t s ide  Madrid. A t  t h e  Junta  de a e r g i a  Nuclear, 

Pladrid t h e  e f f e c t i v e  delayed neutron f r a c t i o n ,  ,G e f f ,  f o r  t h e  zero power f a s t  

r eac to r  CORAL-1 has been determined as /3 = 0.00663. The value ag rees  well  e f f  

with ca lcula t ion .  

Measurements of t h e  160(n,p),  2 8 ~ i ( n , p )  and 2 3 ~ a ( n , a )  cross-sect ions at  

14.1 MeV have been made a t  t h e  Universi ty of Valladolid. The ha l f  l i v e s  of 

t h e  a c t i v a t i o n  products w a s  a l s o  determined. 

( c )  Short Reports on Important Research Papers of I n t e r e s t  t o  MEANDC 

There were no comments under t h i s  Agenda item. 

An a c t i o n  was placed on a l l  members t o  send a list of NEkNDC r e p o r t s  

o r i g i n a t i n g  i n  t h e i r  a r e a s  t o  t h e  s e c r e t a r y  before 15th  May (Action 11). 





4. Achievements on Measurements and Evaluat ions 

( a )  Thermal Neutron Data f o r  t h e  main f i s s i l e  i so topes  

S to ry  t o l d  t h e  Committee about  t h e  present  s t a t u s  of t h e  t h i r d  I A E A  review 

of t h e  thermal parameters of f i s s i l e  isotopes.  It has taken a long time t o  g e t  

t h e  review c lose  t o  completion but t h e  prel iminary f ind ings  have now been 

presented  a t  t h e  Washington Conference by Lemmel (Paper EA 2). 

The main changes i n  input  data s i n c e  t h e  second review a r e  - 
( a )  2 5 2 ~ f  V da ta  a r e  more c o n s i s t e n t ,  have more weight and have a 

lower mean value. 

( b )  New da ta  a r e  a v a i l a b l e  f o r  t h e  h a l f  l i v e s  of 2 3 3 ~  and 2341J which 

a r e  important f o r  t h e  a s say  of  f i s s i o n  f o i l s .  

( c )  The h a l f  l i f e  of  2 3 9 ~ u  is probably lower than  previously expected. 

A low value r e s u l t s  from al lowing t h e  h a l f  l i f e  t o  be a f r e e  

parameter i n  t h e  l e a s t  squares  f i t .  There is a n  urgent  need f o r  

new measurements but t h e s e  a r e  i n  progress  at a number of  l a b o r a t o r i e s .  

( d )  Improved 2,200 m/sec da ta  on t h e  f i s s i o n  cross-sec t ions  of 2 3 5 ~  and 

239Pu a r e  ava i l ab le .  

I n  h i s  paper Lemmel shows that t h e r e  a r e  incons i s t enc ie s  between t h e  

2,200 m/sec measurements and measurements made i n  thermal spec t r a  as i f  e i t h e r  

a r e  omit ted from t h e  l e a s t  squares  f i t  a very cons i s t en t  s e t  of da ta  a r e  

obtained. S to ry  f e l t  t h a t  t h i s  was not  too important as t h e  y2 value obtained 

u s i r a  a l l  t h e  da ta  i n  t h e  f i t  is lower than  one has a r i g h t  t o  expect and t h i s  

may mean t h a t  people have worked t o o  hard t o  f i n d  reasons  t o  inc rease  t h e  e r r o r s  

a sc r ibed  t o  indiv idual  measurements. - 
I n  t h e  s e t  of recommended va lues  t h e  lower Y values  a r e  o f f s e t  by higher  

va lues  of  f i s s i o n  cross-sect ions.  A common cause f o r  t h e  incons i s t enc ie s  i n  

da ta  may be connected with t h e  f i s s i o n  counting of uranium samples i n  a  thermal 

neutron spectrum. The cross-sec t ion  curve shapes between 0.005 eV and 0.025 eV 

a r e  a s i g n i f i c a n t  source of  e r r o r  i n  g-values. 

Cross repor ted  t h a t  Bigham had re-evaluated t h e  Chalk River f i s s i o n  cross-  

s e c t i o n  da ta  measured i n  thermal spec t r a  t o  a l low f o r  changes i n  h a l f  l i v e s  and 
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t o  enable improved co r rec t ion  f a c t o r s  t o  be applied.  The new values  of 

cross-sect ion a r e  cons i s t en t  with t h e  o l d  ,ones f o r  2 3 3 ~  and 239F'u but f o r  

2 3 5 ~  and 2 4 1 ~ u  t h e  da ta  have changed by more than 1 standard deviation. 

Batchelor  s a i d  t h a t  t h e  team working on p rec i se  low energy f i s s i o n  cross-  

s e c t i o n  measurements at  BCMN had been changed and t h a t  t h e  uresent  team were 

now working on 233~. When t h i s  was complete t h e  people concerned would t u r n  

t o  o the r  th ings  un les s  some other  measurements could be i d e n t i f i e d  and he 

asked t h e  advice  of t h e  NUNDC. S tory  s a i d  t h a t  Askew (Winfri th)  had argued 

t h a t  t h e  i n a b i l i t y  t o  p red ic t  t h e  temperature c o e f f i c i e n t  of thermal r e a c t o r s  

could be due t o  u n c e r t a i n t i e s  i n  t h e  235~  f i s s i o n  cross-sect ion shape and/or 

e r r o r s  i n  t h e  2 3 8 ~  capture  cross-sect ion da ta  i n  t h e  thermal range. This 

combined with t h e  problems i n  t h e  2,200 m/sec evalua t ion  ind ica te  an  important 

need f o r  measurements below thermal energies.  

Fr8hner s a i d  t h a t  the re  were f a c i l i t i e s  i n  Germany a t  t h e  Technical 

Universi ty a t  Munich which could be used t o  make these  measurements and he 

undertook t o  enquire i f  t h i s  could be done (Action 12). 

The Committee considered the  2 3 8 ~  capture cross-sect ion da ta  i n  t h e  

range below t h e  6 eV resonance where t h e r e  a r e  only l i m i t e d  data. It is 

uncer ta in  how l a r g e  any devia t ions  from a l/v energy dependence would have 

t o  be t o  expla in  t h e  d iscrepancies  and F a r i n e l l i  agreed t o  r e f e r  t h i s  problem 

t o  NEACRP 

(b )  Act iva t ion  Detector Cross-sections 

Smith repor ted  t h a t  a c t i v a t i o n  cross-sect ion measurements were a n  important 

pa r t  of the  da ta  programme at t h e  Argonne. A s  repor ted  under Agenda Item 5 ( a )  

many measurements on (n,p)  r eac t ions  have been repor ted  i n  ANL NDM 10  and many 

o the r  da ta  have been determined. These da ta ,  which a r e  a l l  r e l a t i v e  t o  t h e  

23% f i s s i o n  cross-sect ion,  a r e  now being extended up t o  25 MeV. 

F a r i n e l l i ,  who is Chairman of the  Euratom Working Group on Reactor 

Dosimetry, surveyed t h e  present  s i tua t ion .  The IAEA he ld  a Consultants  Meeting 

i n  September 1973 i n  which members of t h e  Euratom Working Group on Reactor 

Dosimetry took par t .  (The papers presented and conclusions reached a r e  given 



i n  INIlC(NDS)-56/U). I n  p r a c t i c a l  a p p l i c a t i o n s  t h e  f i n a l  purpose of measurements 

is i n  genera l  t o  a r r i v e  at  va lues  f o r  i n t e g r a l  q u a n t i t i e s ,  which a r e  not  

d i r e c t l y  measurable, (e.g. r a d i a t i o n  damage) accura t e  t o  10-2Wh. I n  s p e c i a l  

ca ses  i n t e g r a l  q u a n t i t i e s  r e l a t e d  t o  f u e l  a r e  requi red  t o  -5%. S e n s i t i v i t y  

s t u d i e s  a r e  r e a l l y  necessary before one can convert these  values t o  c ross-sec t ion  

accurac ie s ;  i t  is  f e l t ,  however, t h a t  t h e  c ross-sec t ion  da ta  w i l l  be needed t o  

s i m i l a r  accuracy. 

Ibo lists of  d e t e c t o r  c ross-sec t ions  were defined;  Category I being se l ec t ed  

according t o  t h e  fol lowing c r i t e r i a  

( a )  i n  terms of energy response, t h e  s e t  provides a  reasonable coverage 

of neutron s p e c t r a  i n  most r e a c t o r  environments 

(b)  i n so fa r  a s  poss ib l e  t h e  d i f f e r e n t i a l  nuc lear  da t a  f o r  t hese  r e a c t i o n s  

a r e  among t h e  bes t  known ones today a s  they a r e  e i t h e r  s tandards  f o r  

d i f f e r e n t i a l  measurements o r  have been extens ive ly  s tudied.  Most 

o the r  u se fu l  r e a c t i o n s  were put i n  Category 11. The cross-sect ion 

da ta  f o r  Category I r e a c t i o n s  w i l l  be based on d i f f e r e n t i a l  da ta  and 
- 

w i l l  be checked by using a  def ined  s e t  of Benchmark experiments. The 

cross-sec t ion  da ta  f o r  the  Category I1 d a t a  w i l l  be obtained by 

i n t e g r a l  measurements i n  t h e  Benchmark hpectra .  

The duratom dorking Group has  reviewed i ts  reques t s  i n  v:ghNL)A by applying 

the  recommendations of t h e  I A &  meeting and t h e  Xuratom reques t s  a r e  now cut  

down t o  some i n t e g r a l  measurements i n  a  f i s s i o n  spectrum and some d i f f e r e n t i a l  

measurements. 

Smith s a i d  t h a t  he had read a paper by Liskien and Pa~ i l sen  (INDC(NDS)-56/U 

Page 111) which showed t h a t  c ross-sec t ion  da ta  f o r  any threshold  r e a c t i o n  a r e  only 

needed f o r  6 t:eV above t h e  threshold  t o  f i n d  t h e  average i n  a f i s s i o n  spectrum 

and he ,wondered i f  t h i s  was always t rue .  He had a l s o  heard s tatements  ind ica t ing  

t h a t  s i n c e  dosimetry instruments  a r e  used t o  r e l a t e  f luence  between d i f f e r e n t  

i r r a d i a t i o n s  c ross-sec t ion  da ta  a r e  not important. 

F a r i n e l l i  s a i d  t h a t  both po in t s  were only p a r t i a l l y  cor rec t .  L i sk ien ' s  

statement is co r rec t  f o r  f i s s i o n  r e a c t o r s  but would not be t r u e  f o r  fus ion  
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a p p l i c a t i o n s .  Cross-sect ion da ta  a r e  important because t h e r e  a r e  changes i n  

neutron s p e c t r a  between i r r a d i a t i o n  p o s i t i o n s  and t h e  f luence can only be 

der ived  if cross-sec t ion  shapes a r e  taken i n t o  account. 

Cross mentioned t h a t  a number of  papers  on i n t e g r a l  measurements i n  

f i s s i o n  s p e c t r a  were r epor t ed  at t h e  ijashington Conference by t h e  National 

Bureau of  Standards and No1 Eroups. . I n  t h e s e  i t  was concluded t h a t  t h e  mean 

energy of t h e  2 3 5 ~  f i s s i o n  neutron spectrum was -2.03 MeV which is very c lose  

t o  t h e  most recent  d i f f e r e n t i a l  data .  

Schmidt s a i d  t h a t  tile second part of INJC(NDS)-~~/L by Vlasov w a s  nearing 

completion. He a l s o  noted t h a t  t h e  ENDF/U dosimetry data  were not up t o  da te  a s  

new d a t a  a r e  not  included. 

( C )  F i s s i o n  Product Nuclear Data 

Nichols presented t o  t h e  Committee a r e p o r t  on t h e  a c t i v i t i e s  of t h e  

U.K. Chemical l juclear Data Committee (CNDC). The r e p o r t  w i l l  form p a r t  of t h e  

next U.K. Nuclear Data Progress  Report, ~~<?.,!DC(d)162 Vol. 8. Tne CNDC, which is 

a sub-committee of  UKN3C, is respons ib le  f o r  t h e  nuclear  da ta  which a r e  by 

t r a d i t i o n  obtained from measurements t h a t  a r e  made o r  used by radiochemists  

(e.g. f i s s i o n  y i e l d s ,  decay scheme da ta  and cross-sec t ions  measured by radio-  

chemical methods). The Committee maintains a request  l ist which is rev i sed  

annual ly ;  t h e  l a t e s t  e d i t i o n  ( C I ~ D C ( ~ ~ ) P . ~ )  b e i w  issued  i n  February 1975. The 

Committee is  composed of measurers, u se r s  and compilers and eva lua to r s  of  data.  

Compilations and evalua t ions  of da ta  a r e  considered i n  d e t a i l  by t h e  Committee 

and a r e  recommended following appropr i a t e  rev is ions .  The Committee has  no 

executive powers :>nd it does not recommend measurements al-though i t  is p r e p r e d  

t o  advise  on them. The recommended pub l i ca t ions  bear  a  s logan s t a t i n g  t h e  f a c t  

and a  l ist  of these  r e p o r t s  i s  given i n  Appendix 4 . 
I t ichols  then h ighl ighted  a number of i tems i n  t h e  progress  r e p o r t  which 

were f e l t  t o  be of p a r t i c u l a r  s i g n i f i c a n c e  a t  t h i s  time. Crouch has  made a  

f i n e  s e r i e s  of compilations and evalua t ions  of f i s s i o n  y i e l d  *aka,  which t h e  

CIdDC consider  t o  be of t h e  h ighes t  qua l i ty .  Rogers has  j u s t  completed a n  

eva lua t ion  of a-decay da ta  which w i l l  be published shor t ly .  Measurements a r e  
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being made of the  h a l f  l i v e s  of 239Pu, 237~p  and 241Pu and a number of people 

who belong t o  t h e  Decay Schemes Sub-committee of CNDC a r e  gradual ly  preparing 

a f i l e ,  i n  ENDF/B4 format,  of decay scheme data. Other important measurements 

being performed include determinat ions o f  Am capture cross-sec t ions  i n  f a s t  

r e a c t o r  s p e c t r a  and measurements aimed at understanding t h e  changes i n  f i s s i o n  

y i e l d s  with neutron energy. 

Smith repor ted  t h a t  some work at  Argonne on monoenergetic f i s s i o n  y i e l d s  

had been terminated. The y i e l d s  of 233~,  235~  and 2 3 8 ~  had been determined 

at $ MeV i n t e r v a l s  up t o  6 MeV. 





5.  New Needs f o r  Nuclear Data 

( a )  For F i s s i o n  Reactors  

The Committee noted a n  increas ing  emphasis throughout t h e  world on t h e  

needs f o r  da t a  f o r  t h e  h igher  ac t in ides .  Rowlands f e l t  t h a t  many of these  

da ta  could i n i t i a l l y  be obta ined  by a combination of i n t e g r a l  measurements 

and t h e o r e t i c a l  ca l cu la t ions .  

Sowerby repor ted  t h a t  t h e  U.K. Nuclear Data Committee has  been reorganised 

s o  that a l l  da ta  requirements,  p a r t i c u l a r l y  those  not  concerned with t h e  cores  

of f i s s i o n  r e a c t o r s ,  can be b e t t e r  i den t i f i ed .  The UKNDC now has  f i v e  

sub-committees; two, t h e  Neutron Sub-committee and t h e  Chemical Nuclear Data 

Committee, a r e  concerned with measurement and evalua t ion  of da t a  p a r t i c u l a r l y  

those  with t h e  da ta  f o r  f i s s i o n  r e a c t o r s  and t h e  o t h e r  t h r e e ,  t h e  Biomedical, 

t h e  Fusion and t h e  Nuclear Inc ine ra t ion  Sub-committees, a r e  more respons ib le  

f o r  i den t i fy ing  new needs. The Chairmen of t h e  Sub-committees a r e  

D r .  J. E. Lynn, 'ir. 3. G. Cuninghame, M r .  3 .  A. Dennis, Dr .  C. A. Ut t ley  and 

Dr .  IL G. Sowerby respec t ive ly .  

Sowerby s a i d  t h a t  Harwell had been i n v e s t i g a t i n g  t h e  reduct ion of long 

term hazards a s soc ia t ed  with h igher  a c t i n i d e s  (e.g. p Am and Cm) by nuclear  

t ransmutat ion.  (This i s  c a l l e d  nuclear  i nc ine ra t ion  i n  t h e  U.K.) I f  one looks  

a t  t h e  c ross-sec t ion  da ta  on t h e s e  i so topes  i t  is obvious t h a t  t h e  burn up of 

t h e  i so topes  i n  a r e a c t o r  s h o d 2  be b e t t e r  t h e  harder  t h e  r e a c t o r  spec t ra .  

Calcula t ions  have shown t h a t  t h e  materials can be burnt  up i n  a sodium cooled 

oxide f u e l l e d  f a s t  r e a c t o r  without t oo  s e r i o u s  a neutron penalty. I n  a harder  

spectrum (e.g. i n  a spectrum l i k e  t h e  Dounreay Fas t  Reactor) t h e  hlgher  

a c t i n i d e s  would be equiva lent  t o  a reasonable f u e l .  There a r e  many chemical, 

me ta l lu rg ica l  and reprocess ing  problems i n  sepa ra t ing  N p ,  Am and Cm from 

f i s s i o n  products and making them i n t o  f u e l  elements. However, it does appear  

as i f  t h e  physics  is such t h a t  t h e  long term hazards can be reduced. Work 

is now going on t o  see  which da ta  a r e  important i n  these  s tudies .  It appears  
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F a r i n e l l i  s a i d  t h a t  i n  o r d e r  t o  reduce t h e  long term hazards i t  w a s  

necessary t o  remove g r e a t e r  t han  99% of t h e  heavy elements (pa r t i cUla r ly  t h e  

plutonium) from t h e  f i s s i o n  products. Otherwise t h e  hazards of t h e  remaining 

heavy elements i n  t h e  waste a r e  g r e a t e r  than  those  of t h e  higher  ac t in ides .  

( b )  For Other  Appl ica t ions  

( i )  Fusion Reactors  

Jackson repor ted  t h a t  i n  t h e  U.S. t h e  request  list f o r  fus ion  

a p p l i c a t i o n s  has  been revised .  I n  t h e  new list t h e r e  a r e  76 r eques t s ,  t h e  

ma jo r i ty  being f o r  eva lua t ions ,  approximately 6 t o  8 reques ts  a r e  f o r  charged 

p a r t i c l e  r e a c t i o n  d a t a  and a n  increased emphasis has  been placed on (n ,p )  and 

( n , a )  da t a  f o r  s t r u c t u r a l  mater ia l s .  A s  p a r t  of t h e  review of da ta  a c r i t i c a l  

review of cu r ren t  eva lua t ions  has  been made (Report USN1)C-CTR-1). Jackson s a i d  

t h a t  it was h i s  personal  opinion t h a t  t h e  new list considered only the  s h o r t  

6 .  
range needs. For in s t ance  t h e r e  is no request  f o r  L l (n , a )  data.  

Q a i m  confirmed t h a t  (n ,p )  and ( n , a )  r e a c t i o n s  a r e  very important s ince  

they  a r e  needed f o r  damage s t u d i e s  on s t r u c t u r a l  components. For t h e  wall 

m a t e r i a l s  lwi accuracy i n  t h e  da ta  i s  s a t i s f a c t o r y  and he considered t h a t  t h e  

da ta  on t h e  L i  c ross-sec t ions  were adequate. 

F a r i n e l l i  agreed t h a t  t h e  L i  da ta  a r e  s a t i s f a c t o r y  at present  s i n c e  t h e  

doubling time f o r  breeding T is so s h o r t  f o r  s impl i f i ed  blanket s tudies .  Clhen 

a d e t a i l e d  blanket  design is a v a i l a b l e  and a l l  t h e  s t r u c t u r a l  ma te r i a l  e f f e c t s  

a r e  included i n  t h e  neut ronics  c a l c u l a t i o n s ,  t h e  doubling time w i l l  be e f fec ted .  

The important problem a t  t h e  moment is t h e  a c t i v a t i o n  of t h e  s t r u c t u r e s  which 

w l l l  be so l a r g e  t h a t  t h e  components of t h e  devices w i l l  need remote handling. 

biith J i T  f o r  i n s t ance  t h e  a c t i v a t i o n  w i l l  be s e r i o u s  a f t e r  1 pulse. The da ta  a r e  

requi red  t o  10-15% accuracy t o  c a l c u l a t e  t h e s e  e f f e c t s  but i n  some cases  e.g. 

f o r  Fe and Wn above 10  MeV t h e r e  a r e  some r e a c t i o n s  which a r e  not measured. 

I n t e g r a l  measurements a r e ,  however, planned t o  he lp  f i l l  i n  t h e  gaps. 

daim s a i d  t h a t  a t  J u l i c h  they used activation techniques but when t h e r e  

a r e  s t a b l e  daughters some r e a c t i o n s  of importance cannot be measured. This  

makes it important t o  understand systematics .  
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Smith s a i d  t h a t  another  important a r e a  of da t a  needs f o r  fus ion  

concerned s h i e l d  design s i n c e  t h e  superconducting c o i l s  a r e  very s e n s i t i v e  

t o  heat  input .  

Royen noted t h a t  an I n t e r n a t i o n a l  L'nergy Agency (IU) has been formed i n  

t h e  OZCD. The Agency w i l l  be i n t e r e s t e d  i n  energy research  and development and 

it is a n t i c i p a t e d  t h a t  t h e  N U  w i l l  be a f f e c t e d  i n  t h e  long term p a r t i c u l a r l y  

i n  t h e  fus ion  f i e l d .  The IZA w i l l  be represented  on t h e  Board of Management 

on t h e  i n t e n s e  14 MeV neutron source being considered by Los Alanios and it 

w i l l  a l s o  promote t h e  exchange of data.  Kotz s a i d  t h a t  i t  was v i t a l  t h a t  t h e  

channels f o r  t h e  exchange of  fus ion  da ta  should not c o n f l i c t  with t h e  present  

channels f o r  neutron data.  

( i i )  Safeguards 

It was repor ted  t h a t  t h e  U.S. data  requirements f o r  safeguards have 

been revised  and t h e r e  a r e  very few reques t s  i n  t h e  new request  list. (Y,n) 

da t a  a r e  no longer  requi red  and t h e  U.S. approach is now t o  use re ference  

s tandards.  It is apparent  t h a t  t h e  previous da ta  needs i n  t h e  U.S. were 

overs ta ted .  The new needs inc lude  r eques t s  f o r  t h e  Y-ray spec t r a  fol lowing 

r a6 ioac t ive  decay, h a l f - l i f e  da ta  ( l $  accuracy o r  b e t t e r  is requi red)  and f o r  

spontaneous f i s s i o n  proper t ies .  A programme of h a l f - l i f e  measurements is 

being funded f o r  safeguards. 

( i i i )  Biomedical Appl ica t ions  

Cross reviewed t h e  s i t u a t i o n  and s a i d  t h a t  120 r ad ioac t ive  nucl ides  

a r e  used f o r  d iagnos t ic  purposes i n  medicine. For a l l  but 9 of these  t h e  decay 

da ta  have been revised  s i n c e  1968. There a r e  many e r r o r s  i n  t h e  recommended 

va lues  of t h e  nurflbers of i n t ense  Y-rays produced but these  e r r o r s  a r e  only 

important i f  they  a f f e c t  r o u t i n e  measurements i n  t h e  l abora to r i e s .  However, 

t h e  medical profess ion  do not  know of  t h e  e r r o r s  and so t h e r e  a r e  few reques t s  

f o r  b e t t e r  data. 

There appears  t o  be no need f o r  improved da ta  on t h e  nucl ides  such a s  

I4c and t r i t i u m  which a r e  used f o r  togging. 

There a r e  needs f o r  da t a  on t h e  charged p a r t i c l e  r e a c t i o n s  used t o  produce 



radionuclides.  Many o f  t h e  needs, however, may be met by ca lcula t ion .  

The needs f o r  da ta  a s soc ia t ed  with neutron therapy depend on t h e  

p o s s i b i l i t y  of developing a 14 MeV source producing 4 x loq3 n/sec. I f  such 

a source were a v a i l a b l e  t h e r e  would be enough data  on most things. I n  the  

absence of t h e  source (d ,n )  r e a c t i o n s  with a 30-50 MeV cyclo t ron  a r e  being 

considered and i n  t h i s  case  t h e r e  is a need f o r  neutron cross-sect ions of body 

ma te r i a l s  i n  t h e  15 t o  50 MeV range. The da ta  requi red  a r e  e l a s t i c ,  i n e l a s t i c ,  

( n , n ) ,  (n,p)  and o t h e r  charged p a r t i c l e  producing r e a c t i o n  cross-sections. The 

spec t ra  of t h e  secondary charged p a r t i c l e s  a r e  requi red  and t h e  accuracy 

requirements a r e  lower a t  t h e  higher  neutron energies.  It may be poss ib le  t o  

ob ta in  d a t a  from proton cross-sec t ions  i f  some checks a r e  made. There a r e  

a l s o  needs f o r  da ta  a s soc ia t ed  with ma te r i a l s  (e.g. Fe, Pb) used f o r  shielding.  

Q a i m  s a i d  t h a t  he had t h e  impression from t h e  Nuclear Medical Group at  

J u l i c h  that t h e r e  is increas ing  i n t e r e s t  i n  shor t  l i v e d  i so topes  f o r  d iagnos t ic  

purposes because they produce l e s s  dose. Most of these  i so topes  a r e  cyclo t ron  

produced and it is necessary t o  f ind  t h e  optimum energy f o r  t h e  production of 

t h e  i so topes  with t h e  minimum contamination. This means t h a t  f a i r l y  p rec i se  

da ta  accura te  t o  10  t o  2% a r e  required. Motz confirmed t h e  importance of 

t h i s  type of da ta  a s  t h e  U.S. laws say t h a t  the  p u r i t y  of t h e  i so tope  has  t o  be 

c e r t i f i e d .  

( i v )  I n d u s t r i a l  Applicat ions 

No outstanding needs f o r  i n d u s t r i a l  a p p l i c a t i o n s  were i d e n t i f i e d  

a s  t h e  genera l  t rend is t o  use reference  standards. A poss ib le  exception i s  

t o  use the  160(n ,p )15~  r e a c t i o n  at 14 MeV t o  determine t h e  oxygen content i n  

metals. 



6. I n t e r n a t i o n a l  Co-operation i n  Nuclear Data Measurements Analysis and 

Evaluat ion 

( a )  H a l f - l i f e  Measurements 

Batchelor  r epor t ed  t h a t  at CBMJI, Gee1 t h e  measurement of  t h e  h a l f - l i f e  of 

- 3 233~ has been completed and t h e  value obtained is (1.5925+0.0040) x 10  years .  

Work has now commenced us ing  t h e  same methods on 239h and measurements on 

2 4 1 ~ u  a r e  planned. There is a l o t  of contac t  and d i scuss ion  with AERZ Karwell 

on these  measurements. 

Nichols s a i d  t h a t  measurements of t h e  'j9pu, 2 4 1 ~ u  and 237~p  ha l f - l i ves  

were being made a t  Harwell. The measurements on 239~u  a r e  p r t i a l l y  completed 

and t h e  prel iminary va lue  is 24115-$0 years ,  which ag rees  with Oe t t ing ' s  value 

and is lower than t h e  p resen t ly  accepted value of 24,300 years.  Eleasurements 

a r e  t o  be made (us ing  a  s p e c i f i c  a c t i v i t y  method) on a  sample of Oe t t ing ' s  

which he had used f o r  a ca lo r ime t r i c  determinat ion s o  t h a t  the  r e s u l t s  by two 

techniques on a  s i n g l e  sample can be compred. 

A s  f a r  as t h e  r e s u l t s  on t h e  2 4 1 P ~  h a l f - l i f e  a r e  concerned t h e r e  a r e  still 

discrepancies .  Wilkins and Cabel l  have made mass spec t rometr ic  measurements 

over 11 yea r s  and o b t a i n  a va lue  of 15.025.1 y. Crouch has made measurements 

by a  s i m i l a r  technique on two samples of plutonium prepared by p i l e  i r r a d i a t i o n  

of pure 2 4 0 ~ u  5 yea r s  ago and obta ined  va lues  of 14.44+0.14 - and 14.31+0.11 - years.  

Whitehead, using t h e  f i r s t  of Crouch's samples and a counting methoL3 depending 

on t h e  h a l f - l i f e  of 2 4 1 ~ m ,  obtained a  va lue  of 14.91+0.15 y. The measurements 

by mass spectroscopy a r e  continuing. 

Jaclcson repor ted  on t h e  a c t i v i t i e s  of t h e  U.S. Half L i f e  ;valuation 

Committee which is chai red  by \.;alter Strohm of t h e  Mound Laboratory. The 

ob jec t ive  of t h e  programme is t o  determine t h e  h a l f - l i f e  of t h e  plutonium 

i so topes  t o  - +0.1 t o  0.3: accuracy.. 'Phe Committee has  met i n  f u l l  twice but 

they a r e  unwi l l ing  t o  r e l e a s e  any r e s u l t s .  Measurement methods a r e  being 

developed and t h r e e  techniques a r e  being used, mass spectrometry, colorimetry 

and s p e c i f i c  a c t i v i t y .  It was f e l t  t h a t  t he re  may be d i f f i c u l t i e s  i n  exchanging 

samples with non-U.S. l a b o r a t o r i e s .  However, t h e  N U N D C  f e l t  t h a t  i t  was v i t a l  



t h a t  t h e r e  be i n t e r n a t i o n a l  co-operation i n  t h i s  f i e l d  and Batchelor agreed 

t o  co-ordinate European measurement work on a c t i n i d e  ha l f - l ives  and i n s t i t u t e  

co l l abora t ion  with t h e  U.S. Half L i f e  Evaluation Committee (Action 14). 

(b )  Flux Intercornparison 

Schmitt repor ted  on t h e  neutron f l u x  intercomparison being organised by 

BIPM. Five of t h e  l a b o r a t o r i e s ,  NRC (Canada), NPL (U.K.), BCNM (Euratom), 

Cadarache (France) and BIPM have performed t h e i r  c a l i b r a t i o n  of t h e  t r a n s f e r  

instruments  and the  remaining four ,  NBS (U.S.A. 1, ETL (Japan),  PTB (Germany) 

and I M M  (U.S.S.R.) should do so  during 1975. The t r a n s f e r  instruments a r e  

a s  follows: 

20 cm moderating sphere with BF counter 3 
250 keV 565 keV 2.2 MeV 

and 2.5 MeV 

h e  propor t ional  counter  250 and 565 keV 

238U f i s s i o n  chamber and Fe f o i l  14.8 MeV 

To d a t e  no measurement using the  Fe f o i l s ,  which a r e  a v a i l a b l e  from the  NPL, 

has been made. 

Schmitt s a i d  t h a t  t h e r e  were l a r g e  disagreements, up t o  -2%, between 

l a b o r a t o r i e s  and t h a t  these  occur mainly at  565 keV. It is planned t o  i s s u e  

a r epor t  on t h e  intercomparison l a t e r  t h i s  year. 

Batchelor  s a i d  t h a t  he f e l t  t h a t  t h e  intercomparison should have been 

organised by U N D C  and not the  BIm. Smith s a i d  t h a t  he d id  not  l i k e  t h e  

t r a n s f e r  instruments  a s  i n  general  they  could not be used i n  time of f l i g h t  

experiments. Story s a i d  t h a t  t h e  reason t h a t  BIPM organised the  comparison 

is t h a t  t h e  National Standards Labora tor ies  were t h e  main organisa t ions  wishing 

t o  support and partake i n  it. 

h e  NdiiDC decided t h a t  it d id  not wish t o  g e t  involved i n  t h e  organisa t ion  

of the  intercomparison but t h a t  it would l i k e  t o  be kept informed on t h e  r e s u l t s .  



7. Data Indexing, Compilation and Evaluat ion 

( a )  Short  a d d i t i o n s  t o  progress  r e p o r t s  on da ta  compilations and evalua t ions  

( b )  Br ief  r e p o r t s  on r ecen t  co-operative a c t i v i t i e s  i n  Europe 

For convenience t h e  d i scuss ions  on t h e  above agenda items were taken 

together .  

? a i m  repor ted  t h a t  t h e  fol lowing work had been performed i n  t h e  Federal 

Republic of  Germany. 

(i) A comprehensive compilation of  Y-ray da ta  a s soc ia t ed  with t h e  decay 

of neutron excess as wel l  a s  neutron de f i c i en t  i so topes  by 

W. Soyka and G. Erdtmann (J t i l ich)  ( a v a i l a b l e  a s  3 volumes of a 

J t i l i ch  r epor t  JKL-1003-AC) 

( i i )  A compilation of a c t i v a t i o n  cross-sec t ions  and e x c i t a t i o n  func t ions  

f o r  (n ,2n) ,  (n ,p )  and ( n , a )  r e a c t i o n s  over t h e  energy range 

1 3  t o  31 MeV M. Bormann, H. Nevert and W. Scobel i n  Handbook on 

Nuclear Act iva t ion  Cross-sect ions Technical Heport S e r i e s  No. 156, 

IAEA Vienna (1974) p 8 7  

( i i i ) A  compilation of e x c i t a t i o n  func t ions  of charged p a r t i c l e  induced 

nuclear  r eac t ions  i n  2 volumes (Landolt-Burnstein S e r i e s )  H. 1G;unzel 

e t  a 1  

( i v )  A summary of t h e  sys temat ics  of llt MeV neutron induced nuclear  

r e a c t i o n  cross-sec t ions  S. M. ;$aim 'iashington Conference'March 1975, 

Paper HA 4. 

(v)  KEDAK. Complete re-evaluat ion of 238U and 2 3 9 ~ u  above t h e  resonance 

reg ion  f o r  KZDAK 3. 

Frtlhner added t h a t  Munzel w a s  now working on another  volume; t h e  da ta  f o r  which 

a r e  going i n t o  a computer f i l e  i n  iXFOIOR forntat. ;aim s a i d  t h a t  t h e  main use of 

Munzel w i l l  be f o r  t h e  production of  i so topes  f o r  medical purposes. 

Chrien repor ted  t h a t  i n  t h e  USA t h e  r e s p o n s i b i l i t y  f o r  CINDA had been 

from t h e  Technical Information Centre  of  t h e  USAZC a t  Oak Ridge t o  t h e  NNCSC a t  

Erookhaven and t h a t  work w a s  i n  progress  t o  improve t h e  US e n t r i e s .  The new 

curves book of BNL 325 should be complete t h i s  summer. It w i l l  conta in  a l l  t h e  



r e fe rences  t o  da t a  but only  s e l e c t e d  po in t s  w i l l  be p lo t ted .  

4 
Motz discussed a review of t h e  T(d,n)  He and T( t ,2n)  c ross-sec t ions  at 

low ene rg ie s  (USNDC-CTR-2, ~ - 5 8 2 8 - ~ s )  which a r e  important f o r  fus ion  

ca l cu la t ions .  It is concluded from t h e  work t h a t  a comprehensive eva lua t ion  

of t h e  T(d,n)  c ross-sec t ion  based on a n  R-matrix a n a l y s i s  is requi red  so t h a t  

a more r e l i a b l e  s e t  of da t a  can be used i n  fus ion  s t u d i e s  below 20 keV. For t h e  

T( t , 2n )  r e a c t i o n  more measurements a r e  requi red  at  energ ies  down t o  20 keV. 

Jackson r epor t ed  t h a t  during 1974 t h e  nuclear  da t a  p ro jec t  a t  Oak Ridge 

published 31 mass chain compilat ions and 3 i s s u e s  of recent  references.  Work 

i n  progress  inc ludes  t h e  prepara t ion  of 20 mass cha in  compilations by t h e  p ro jec t ,  

t h e  product ion of 11 idIRA compilat ions and t h e  prepara t ion  of  r ad ioac t ive  decay 

d a t a  on about  'l90 rad ionucl ides  f o r  i nc lus ion  i n  a  forthcoming handbook of t h e  

National  Bureau of  Standards. A r e a c t i o n  list f o r  charged p a r t i c l e  induced 

nuclear  r e a c t i o n s  has  been prepared and published. 

Jackson s a i d  t h a t  t h e  Tables of I so topes  p ro jec t  at Berkeley hoped t o  

produce t h e i r  next e d i t i o n  i n  1976. Other work of  i n t e r e s t  is a Catalogue of 

r ad ioac t ive  decay s p e c t r a  from Ge-Li d e t e c t o r s  (ANCH-1000) produced by R. Heath. 

Schmitt  t o l d  t h e  Committee t h a t  t h e  eva lua t ion  work performed a t  Saclay by 

Hibon and h i s  group would now be done at Cadarache. Work r e c e n t l y  completed a t  

Snclay included an eva lua t ion  of Hf and its i so topes  and an eva lua t ion  of t h e  

resonance parameters of 232Th. A t  Cadarache a n  eva lua t ion  of C r  has  been 

performed and work on f i s s i o n  products is being done i n  co-operation with 

Gruppelaar and Benzi. 

Michaudon s a i d  t h a t  t h e  eva lua t ion  work a t  Bruyeres l e  Chatel was of  

two types;  eva lua t ion  of  experimental da t a  and model ca lcula t ions .  Evaluat ions 

of experimental da ta  included (n ,2n)  da ta  f o r  8 9 ~ ,  93Nb and 1 6 9 ~ ,  (n,Y) f o r  

203~1 and 205~1 and a l l  c ross-sec t ions  of  I2C. Model c a l c u l a t i o n s  include 

(n ,xn)  and (n ,xnf)  r e a c t i o n s  f o r  U and Pu i so topes ,  (n,Y), (n ,2n)  and (n ,3n)  

da t a  f o r  medium mass n u c l e i ,  (n ,nlY) f o r  C r  and N i  and (n,Y) f o r  236" 9 239, I 

240 
Pu and Y isotopes. A complete coupled channel calculation of 'j8U i s  i n  

progress.  



Coceva s a i d  t h a t  a l l  t h e  eva lua t ion  work a t  CNEN Bologna is repor ted  i n  

t h e  Neutron Nuclear Data Evaluat ion Newsletter. An evalua t ion  of Cu and its 

i so topes  has  been prepared i n  UKNDL format and is a v a i l a b l e  from CCDN. The 

main emphasis is now on t h e  j o i n t  eva lua t ion  of 24 f i s s i o n  products mentioned 

by Schmitt ( 9 5 1 9 7 , 9 8 , 1 ~ ~ 1 4 0  99Tc, I V 
1 0 1 , 1 0 2 , 1 0 3 , 1 0 ~ ~ ~  103& 105,107pd, 109Ag, 

133r135Cs 141 1 4 3 r 1 4 5 , 1 4 6 , 1 4 8 ~ ~  147pm, 149r151,;, and 15jEU)-  , pr ,  1 

Conde repor ted  on t h e  Swedish work and i n  p a r t i c u l a r  he noted t h e  

compilation of i n f i n i t e  d i l u t i o n  resonance i n t e g r a l s  of  Albinsson ( i n  I A A  

Technical r epor t  s e r i e s  No. 156) and t h e  work on s h o r t  l i v e d  f i s s i o n  products by 

Rudstam and h i s  c o l l a b o r a t o r s  published i n  t h e  r epor t  of t h e  I A d  Panel Neeting 

on F i s s i o n  Product Nuclear Data, Bologna November 1973. 

Tsukada r e f e r r e d  t o  t h e  addendum t o  t h e  Japanese progress  r epor t  and noted 

t h e  eva lua t ion  of 28 f i s s i o n  products repor ted  i n  JASZI-b1 5752 and a t  t h e  

Washington Conference (paper SB 4). ' f i e  eva lua t ions  i n  gND?/B format a r e  now 

a v a i l a b l e  a t  CCDW and t h e  work w i l l  be continued t o  include more nuclei .  He 

a l s o  s a i d  t h a t  i t  was hoped t o  complete t h e  f i r s t  vers ion  of t h e  Japanese 

l i b r a r y  of evaluated da ta  i n  1976. Progress  i n  t h i s  a r e a  is l i m i t e d  by a 

shor tage  of manpower. 

Nichols s a i d  t h a t  t h e  decay sub-committee of t h e  CNDC aimed t o  produce i n  

t h e  UK a f i l e  i n  iNDF/B format of decay scheme da ta  f o r  f i s s i o n  products,  

a c t i n i d e s  and o t h e r  /3 Y e m i t t e r s ,  a long with t h e  r e l evan t  da t a  such a s  f i s s i o n  

y ie lds .  The f i r s t  round of f i s s i o n  y i e l d  eva lua t ions  by Crouch has  now been 

completed and a n  eva lua t ion  of  a-decay da ta  by Rogers is a l s o  ava i lab le .  For 

f i s s i o n  products t h e  Tobias Library  (CZGB Report RIl/B/i'; 2669) has  been accepted 

and w i l l  be modified a s  necessary. The gamma-ray compilat ion from J t i l ich  

(JU1-1003-AC) is being acqui red  f o r  use as an in ter im gamma-decay f i l e .  There 

have been meetings with t h e  French with t h e  a i m  of  p r o d u c i n ~  a jo in t  f i l e  as 

n e i t h e r  country has  t h e  e f f o r t  t o  perform a l l  t h e  necessary work. 

S tory  added t h a t  o t h e r  work of  i n t e r e s t  i n  the  UK included t h e  work of 

Lynn (ASHE - R 7468) on t h e  sys temat ics  f o r  neutron r e a c t i o n s  of t h e  a c t i n i d e  

n u c l e i  and t h e  eva lua t ion  i n  t h e  t h e r n a l  reg ion  a t  vi infr i th  of  1 4 9 ~ m ,  155~d  and 

7 3 



The code GALAXY used f o r  genera t ing  group cons tan t s  from t h e  UKNDL 

has  been sen t  t o  t h e  Computer Programme Library  at  Ispra.  

Cross repor ted  t h a t  on two compilat ions made i n  Canada. The f i r s t  by 

himself  and Ing was on t h e  energy s p e c t r a  of  neutrons t ransmi t ted  through 

H 0, D 0, C,  Fe, Pb and concrete  f o r  t h e  fol lowing neutron sources - f i s s i o n  
2 2 

s p e c t r a ,  water and D 0 moderated f i s s i o n  spec t r a  and 14  MeV neutrons. The 
2 

second was by Winterborne and Br i ce  on range and energy d i s t r i b u t i o n s  a s soc ia t ed  

with ion  implantat ion.  This  would be published by Plenum Press  and would a l s o  

be a n  IAEA repor t .  

Rosen s a i d  t h a t  a l l  t h e  CCDN compilat ion a c t i v i t i e s  had been f u l l y  repor ted  

under Agenda Item 4(e) .  

Schmidt s a i d  t h a t  t h e  second p a r t  of t h e  r e p o r t  on t h e  s t a t u s  of neutron 

cross-sec t ion  da ta  f o r  r e a c t o r  r a d i a t i o n  measurements was nearing completion. 

CINDA 75 w a s  under prepara t ion  and CCDN were t o  be p ra i sed  f o r  t h e i r  work on t h i s .  

WXENDA 75 w a s  a l s o  being p r e p r e d  and would be a v a i l a b l e  i n  a few months. 

CINDU 11 a n  index of evaluated da ta  was a v a i l a b l e  from t h e  IAU. 

S to ry  drew a t t e n t i o n  t o  t h e  CINDA pub l i ca t ion  pol icy  which is d iscussed  i n  

t h e  r e p o r t  of t h e  Sub-committee on Rela t ions  of NEANDC with o t h e r  I n t e r n a t i o n a l  

Committees given i n  Appendix 5 and discussed under Agenda Item 12(b).  

Batchelor  s a i d  t h a t  Bambynek and o t h e r s  at  Gee1 had made a comprehensive 

review of o r b i t a l  e l e c t r o n  capture. 

Smith r a i s e d  t h e  ques t ion  of  keeping up t o  d a t e  t h e  two compilat ions 

NZANDC 95U (Compilation of threshold  r e a c t i o n  neutron cross-sec t ions  f o r  neutron 

dosimetry and o t h e r  a p p l i c a t i o n s )  and I A E A  Technical Report S e r i e s  No. 1.56 

(Handbook on Nuclear Act iva t ion  Cross-sections).  Though these  ove r l ap  t o  a 

c e r t a i n  ex tent  t h e  Committee agreed t h a t  they  were f o r  d i f f e r e n t  purposes 

and should be kept up t o  date. Smith f e l t  t h a t  some recent  da ta  were missing 

from N U N D C  95U and suggested t h a t  t hese  a r e a s  should be revised.  Rosen agreed 

t o  a s k  t h e  CCDN Committee t o  consider  t h e  r e v i s i o n  of t hese  a r e a s  (Action 15) 

and Smith agreed t o  advise  t h e  CCDN on t h e  a r e a s  r equ i r ing  r e v i s i o n  (Action 16). 



( c )  S t a t u s  of ENDF/B I V  

Chrien r epor t ed  t h a t  WDF/B I V  w a s  now complete and t h a t  t h e  l i b r a r y  

c o n s i s t s  of 90 mate r i a l s  i n  t h e  gene ra l  purpose f i l e ,  27 m a t e r i a l s  i n  t h e  

dosimetry f i l e  and 770 mate r i a l s  i n  t h e  f i s s i o n  product f i l e ;  most of t h e s e  

f i s s i o n  product f i l e s  only con ta in  decay data.  ' h e  codes and procedures f o r  

.WDF/B I V  a r e  nea r ly  ready f o r  i ssue .  The Gurves book a s soc ia t ed  with t h e  

l i b r a r y  w i l l  only be a v a i l a b l e  i n  t h e  U.S. 4 s e r i e s  of benchmark t e s t s  have 

been made with t h e  l l b r a r y  and t h e s e  show t h a t  t h e  da ta  a r e  good f o r  f a s t  

r e a c t o r  c a l c u l a t i o n s  except f o r  a problem with c e n t r a l  worths but t h e  s i t u s t i o n  

f o r  thermal r e a c t o r s  is l e s s  s a t i s f a c t o r y .  

Two s p e c i a l  purpose l i b r a r i e s  have been prepared by NNCSC i n  t h e  pas t  

year ;  a charged p a r t i c l e  l i b r a r y  i n  ENDF format f o r  CTR purposes and a conversion 

i n t o  CSISRS format of t h e  LLL photoneutron experimental da t a  l i b r a r y .  

The planning f o r  ENDF/B V has  been s t a r t e d  and completion is est imated 

f o r  l a t e  1977. The main emphasis w i l l  be on a c t i n i d e  nuc le i  but f u l l  e r r o r  

f i l e s  w i l l  not be provided f o r  a l l  nuclei .  

Rowlands asked i f  any account had been taken of benchmark da ta  i n  preparing 

bNDF/B I V .  The U.S. members s a i d  t h a t  t h e  philosophy was t h e  sane as before;  

a number of  adjustments  had been made t o  t h e  da ta  but t hese  were gene ra l ly  

wi th in  t h e  experimental e r ro r s .  





. Meetings and Conferences on Nuclear Data 

A list of pas t  and f u t u r e  meetings was d i s t r i b u t e d  t o  t h e  Committee 

( a )  Pas t  Meetings 

The Committee agreed t h a t  t h e  Washington Conference on Nuclear Cross- 

s e c t i o n s  and Technology he ld  3-7 March 1975 had been very good. Smith s a i d  

t h a t  i n  one respec t  he was disappointed a s ,  with t h e  exception of t h e  new 

f i s s i o n  counter  by Dabbs e t  a1 (paper  BB 7 ) ,  he could see  few developments 

of  techniques and ideas. 

( b )  Future  Meetings 

Rose presented a proposal f o r  holding r eg iona l  meetings on nuclear  da ta  

f o r  app l i ed  purposes on a r e g u l a r  3 year  cycle.  The p r i n c i p a l  t o p i c  would be 

neutron i n t e r a c t i o n s  and its rami f i ca t ions  - because t h a t  remains t h e  p r i n c i p a l  

app l i ed  t o p i c  and is l i k e l y  t o  do so f o r  a  number of yea r s  - but t h e  balance 

between t h e  va r ious  a p p l i c a t i o n s  would c l e a r l y  be a matter  f o r  l o c a l  decis ion.  

The conferences would be he ld  sequen t i a l ly  i n  USA, USSR and Vestern 

Europe and those i n  t h e  f i r s t  two p laces  would supersede t h e  so-ca l led  Washington 

conferences and Kiev meetings. The European meeting would be a new one and 

would need t o  f i n d  a sponsor. Attendance from o u t s i d e  t h e  r eg ions  would be 

welcome. 

Rose made t h e  fol lowing po in t s  

( i )  The I A U  would no longer  need t o  consider  t h e  o rgan i sa t ion  of a genera l  

world conference a t  r e g u l a r  i n t e r v a l s  i n  t h e  Paris-Helsinki  s e r i e s  

because t h e  need would be met. It could devote t h e  money s o  saved 

t o  s p e c i a l i s t  meetings. 

( i i )  Since each region  would have a  meeting every t h r e e  years ,  t h i s  would 

cover t h e  needs f o r  a  genera l  meeting with a wide l o c a l  representa t ion .  

( i i i )  Since t h e r e  w i l l  be a  major meeting annual ly  somewhere i n  the  world, 

important information could be presented without undue delay t o  

a n  i n t e r n a t i o n a l  forum. 

( i v )  Because of t r a v e l  c o s t s ,  a t tendance  from ou t s ide  t h e  r eg ions  would 

always be l i m i t e d ,  but  by ar ranging  meetings i n  such a  sequence we 



would avoid the  clash of two la rge  meetings i n  other regions i n  the 

same year (e.g. 1975 Washington and Kiev) and the  consequent 

s t r a i n  on budgets. 

The proposal met with the approval of the  NZZNDC though Qaim and Schmidt 

f e l t  t ha t  there  was a danger t ha t  s c i e n t i s t s  from developing countries and the  

Eastern block may f i nd  it d i f f i c u l t  t o  a t tend conferences which were not 

sponsored by the  I A U .  It was agreed that a sui table  sequence of meetings 

would be: 1977 USSR - Kiev, 1978 W. Europe, 1979 USA - Washington, 1980 USSR. 

The Committee agreed that the members of the  proposed IVXANDC European Sub- 

committee (or  of JENDWC) should consider holding the  f i r s t  European Meeting on 

Nuclear Data f o r  Applications i n  1978 (Action 17),  the Chairman should approach 

the  IAEA regarding the  proposal f o r  having major nuclear data conferences 

sequential ly i n  the USSR, gurope and the  USA a t  yearly in te rva l s  (Action 18) a n d  

t ha t  Rose should make informal approaches t o  the  USSR regarding the proposals 

(Action 19). 



9. R e w r t s  of Standing Sub-committees and Discussion of r e l a t e d  t o p i c s  
-, 

(a)  Sub-committee on Standards and Discrepancies 

(b )  Fas t  neutron f i s s i o n  cross-sect ions 

( c )  F i s s i o n  neutron spec t ra  

Jackson repor ted  t h a t  t h e  Sub-committee had convened as circumstances 

permit ted during t h e  week. P a r t i c i p a n t s  included D r s .  Jackson (Chairman), 

Sowerby, Smith, Fr&thner, Tsukada, Batchelor ,  Rowlands, G a i m ,  Schmidt. The 

r e l a t i o n s h i p  of t h e  committee's a c t i v i t i e s  t o  those of t h e  corresponding 

sub-committees of the  INDC w a s  of major concern. The recent  INDC review of 

Standard Reference Data and Discrepancies,  i.e. November 1974, covered l a r g e l y  

t h e  same body o f  information of i n t e r e s t  t o  t h e  NEANDC Sub-committee and i n  

t h i s  way h ighl ighted  t h e  over lap  and redundancy i n  t h e  a c t i v i t i e s  of the  INDC 

and NEANDC Sub-committees. Sub-committee members were well aware of t h i s  

s i t u a t i o n  and e n t h u s i a s t i c a l l y  endorsed t h e  concept of a s tanding s t a t u s  f i l e  

under t h e  j o i n t  maintenance of the  two data  committees. To f a c i l i t a t e  t h i s  

approach i t  was agreed t h a t  continuing r e s p o n s i b i l i t y  f o r  indiv idual  re ference  

s tandards  and d iscrepancies  e n t r i e s  should be assigned t o  Sub-committee members 

so as t o  coincide where poss ib le  t o  t h e  geographical o r  o rgan i sa t iona l  assignment 

i n  t h e  INDC Sub-committee. Furthermore, i n  order  t o  ensure t h e  e a r l y  

a v a i l a b i l i t y  t o  t h e  s i s t e r  committee, it w a s  recommended t h a t  i n  t h e  f u t u r e  each 

review be completed and a v a i l a b l e  at  t h e  time of t h e  meeting of t h e  r e spec t ive  

parent  committee. Areas of non-overlapping responsibility may a r i s e  from time 

t o  time corresponding t o  changing i n i t i a t i v e s  and i n t e r e s t s  of t h e  two committees. 

However, it a n t i c i p a t e d  t h a t  such ins t ances  w i l l  c o n s t i t u t e  a minor por t ion  of 

t h e  r e spec t ive  da ta  s e t s .  Such cases  can be regarded as t h e  indiv idual  

r e s p o n s i b i l i t y  of t h e  appropr i a t e  group. 

The Committee members developed during t h e  week the  nucleus of a s tandard 

r e f e ~ e n c e  f i l e ;  t h e  na t iona l  and ind iv idua l  r e s p o n s i b i l i t i e s  f o r  t h e  d i f f e r e n t  

i tems a r e  given below. These assignments a r e  intended t o  be continuing 

r e s p o n s i b i l i t i e s  f o r  f u t u r e  meetings. Draft  copies  of the  e n t r i e s  t o  f i l e  had 

been d i s t r i b u t e d  t o  t h e  N U N D C  members. 
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( i )  (n ,p)  s c a t t e r i n g  cross-sec t ion  - UK (Rowlands) 

( i i )  3 ~ e ( n , p )  - US (Jackson) 

( i i i )  ' ~ i ( n , a )  - US (Motz) 

( i v )  I 0 ~ ( n , a )  - BCMN (Batchelor)  

( v )  Carbon (onT and am) - US (Smith) 

( v i )  1 9 7 ~ u ( n , ~ )  - US (Jackson) 

( v i i )  2 3 5 ~ ( n , f )  - UK (Sowerby) 

- 
( v i i i )  'J and X(E)  f o r  2 5 2 ~ f  - IAZA (Schmidt) 

( i x )  Half l i f e  of 239~u - BCFW (Batchelor)  

The Sub-committee had a l s o  ass igned its r e s p o n s i b i l i t i e s  f o r  the  proposed 

j o i n t  NiANDC-INDC discrepancy f i l e s  as follows: 

1. o ( n , f )  and f i s s i o n  r a t i o s  f o r  235~ (100 eV - 15  MeV), 239h (15 eV - 
100 keV), and 2 3 3 ~  (100 keV - 10  MeV) - France and UK (Schmitt and 

- 
Sowerby) 

2. o(n,Y) f o r  2 3 8 ~  (1  keV - 1 MeV) and resolved resonance parameters 

- UK (Rowlands) 

3. o ( n , n t  ) f o r  2 3 8 ~  ( ~ a r t i c u l a r l ~  f o r  45 keV s t a t e )  and f o r  t h e  range 

(1 - 3 MeV) - USA (Smith) 

4. o ( n , f )  and o ( n , f )  i n  f i s s i o n  spectrum f o r  2 3 8 ~  and t h e  238~/235~ r a t i o  

( th re sho ld  - 20 NeV) - BCMN (Batchelor)  

5. Thermal parameters f o r  t h e  f i s s i l e  n u c l e i  - IAE4 (Schmidt) 

6 .  Delayed neutron y i e l d  f o r  2 3 8 ~  ( 2  - 3 Me") - USA (Smith) 

7. o(n,Y) f o r  s t r u c t u r a l  ma te r i a l s  (1  keV - 200 keV) - Germany (Fruhner) 

8. Ty f o r  2.85 keV resonance i n  23~a  - USA (Jackson) 

- 
9. (A) f o r  2 3 5 ~  and 2 3 9 ~ u  i n  t h e  1 keV t o  14 MeV region  - Japan 

P 

( Tsukada ) 

Jackson s a i d  t h a t  t h e  Sub-committee had considered t h e  sponsorship of 

6 .  
s p e c i a l i s t  meetings. It f e l t  t h a t  a meeting t o  d i scuss  t h e  L l ( n , a )  c ross-  

s e c t i o n  w a s  des i r ab le  but i t  was d i f f i c u l t  t o  propose when t h i s  should t a k e  

p lace  because aniong o t h e r  th ings  some of t h e  major d iscrepancies  might vanish 

when t h e  inves t iga t ions  on s c i n t i l l a t o r  compositions were complete. The 



Sub-committee, however, proposed t h a t  a meeting on f i s s i o n  cross-sec t ions  

should be he ld  i n  t h e  period 9-18 months hence. An evalua t ion  of t h e  

measurements would be a n  important f e a t u r e  of t h e  meeting. A l a r g e  number 

of  l a b o r a t o r i e s ,  e.g. Cadarache, Geel, Harwell, Livermore, Argonne, NBS, NPL, 

Karlsruhe,  were rmking o r  planning t o  make measurements so t h i s  w a s  a n  a r e a  

where such a meeting would be extremely valuable.  There would be no problem 

i n  sponsoring such a meeting i n  t h e  U.S.A. Smith commented t h a t  he f e l t  t h a t  

i t  was necessary t o  produce a d e f i n i t i v e  document at  t h e  end of such a meeting. 

The NLANDC then  d iscussed  i n  genera l  t h e  a r e a  of s tandards  and discrepancies .  

3 Jackson proposed t h a t  cons idera t ion  should be g iven  t o  removing t h e  He(n,p) 

r e a c t i o n  from t h e  list of s t anda rds  as it is l i t t l e  used and l i t t l e  work is 

6 .  being done on t h e  cross-sect ion.  Batchelor  s a i d  t h a t  L i ( n , n )  is not a good 

s tandard  above 100 keV because of t h e  resonance and so t h e r e  is a case f o r  

l i m i t i n g  t h e  energy range of discussion. Jackson s a i d  t h a t  t h e  1 9 7 ~ u ( n , ~ )  

c ross-sec t ion  now appears  t o  be well known and t h a t  t h e  time is appropr ia te  

f o r  a d e t a i l e d  review and evalua t ion  of  t h e  data.  

Chrien presented a b r i e f  r epor t  on t h e  Seminar on 2 3 8 ~  Resonance Capture 

he ld  a t  Brookhaven, 18-20 March 1975. The meeting had s e s s i o n s  on 

( i )  Analysis  of c r i t i c a l  and s u b - c r i t i c a l  assemblies  

( i i )  Experimental d i f f e r e n t i a l  da ta  

( i i i )  I n t e g r a l  measurements and a n a l y s i s  

( i v )  Methods of c a l c u l a t i n g  self shielding 

( v )  Resonance d e s c r i p t i o n  

'Phe e r r o r s  between c a l c u l a t i o n  and experimental va lues  of  i n t e g r a l  

p r o p e r t i e s  a r e  l a r g e ,  e.g. t h e r e  is a 1% d i f f e rence  i n  t h e  sh ie lded  resonance 

i n t e g r a l ,  and these  a r e  most l i k e l y  due t o  e r r o r s  i n  data. I f  t h e  between 

resonance cross-sec t ion  were changed by 0.2 b at a l l  energ ies  t h e  d iscrepancies  

could be removed. The main conclusions of  t h e  meeting were 

( a )  The resonance parameters of t h e  f i r s t  few 2 3 8 ~  l e v e l s  should be 

c r i t i c a l l y  re-examined o r  re-measured as t h e  e r r o r s  quoted appear 

unrea l  is t i c  



( b )  Ca lcu la t ions  should be performed t o  s e e  how much ry needs t o  

be a l t e r e d  t o  g e t  c a l c u l a t i o n  and experiment t o  ag ree  

( c )  Discrepancies  i n  t h e  resonance parameter da t a  at energ ies  above 

1.5 keV need r e so lv ing  

( d )  The p-wave s t r e n g t h  func t ion  f o r  2 3 8 ~  is 2.2 X 1 0 - ~  

( e )  'There a r e  no p-wave l e v e l s  below t h e  Cd cut  o f f  and c a r e f u l  measurements 

a r e  requi red  t o  see  i f  t h e r e  a r e  assymetr ies  i n  t h e  6.6 eV l e v e l  

( f )  Se l f  i n d i c a t i o n  measurements a r e  requi red  f o r  d i f f e r e n t  sample 

th icknesses  and temperatures. 

Chrien added t h a t  t h e  proceedings of t h e  seminar w i l l  be i ssued  as a BNL report.  

A t  13rookhaven they  p lan  t o  measure t h e  238U capture  cross-sect ion below 20 e! 

and i n v e s t i g a t e  t h e  resonance parameters of t h e  f i r s t  few l e v e l s .  Frtlhner s a i d  

t h a t  Wlirenlingen have f a c i l i t i e s  f o r  capture measuremsnts i n  t h i s  energy range 

and it was noted t h a t  14oxon a t  Harwell has  made low energy capture measurements 

f o r  238, 

Smith discussed t h e  d iscrepancies  i n  t h e  238U i n e l a s t i c  s c a t t e r i n g  c ross -  

s e c t l o n s  h igh l igh t ing  t h e  uncertainties i n  t h e  e x c i t a t i o n  of t h e  45 keV l e v e l  

below 500 keV inc ident  energ ies  and t h e  e x c i t a t i o n  of l e v e l s  above 1 XeV 

e x c i t a t i o n  i n  t h e  PIeV energy range. 

Motx discussed t h e  u n c e r t a i n t i e s  i n  t h e  238U f i s s i o n  cross-sect ion data. 

I n  t h e  p la teau  region  of 2 t o  3 MeV t h e r e  is a spread of -4% between the  d a t a  of 

S t e i n  e t  a1 and o t h e r  a a t a  such as Meadows and White and darner. Evaluat ions 

based on these  da ta  g ive  t h e  average va lue  of t h e  cross-sect ion i n  a  f i s s i o n  

spectrum approximately 1% lower than  measured. New measurements of t h e  f i s s i o n  

spectrum a r e  tending t o  g ive  a harder  spectrum and t h e  new data  on f i s s i o n  

cross-sec t ions  tend  t o  g ive  s l i g h t l y  h igher  data. There a r e ,  however, 

d i f f e rences  between t h e  recent  measurements of the  238U/235U f i s s i o n  cross-  

s e c t i o n  r a t i o s  by Coates e t  a 1  and Behrens e t  a1 which could be due t o  energy 

s h i f t s .  

Fruhner s a i d  t h a t  during t h e  t o p i c a l  conference t h e  committee had heard 

of some of t h e  problems i n  capture measurements f o r  s t r u c t u r a l  mater ials .  The 
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t a l k  of Moxon had h ighl ighted  t h e  experimental d i f f i c u l t i e s .  One of the  needs 

i n  t h i s  a r e a  was good t o t a l  cross-sect ion da ta  of high r e so lu t ion  and he would 

l i k e  t h e  da ta  on C r ,  Fe and N i  which had been taken with O i W A  t o  be published. 

It was not  poss ib le  t o  say  at t h e  present  time t h a t  good capture cross-sect ion 

da ta  were a v a i l a b l e  f o r  these  materials .  Schmitt amplif ied t h i s  conclusion by 

quoting d i f f e rences  i n  t h e  keV energy range of up t o  a f a c t o r  4 between a 

recent  Cadarache evalua t ion  f o r  C r  (Washington Conference Paper EB 18) and 

e a r l i e r  work. 

Batchelor  wondered i f  t he re  was enough work going on i n  t h i s  d i f f i c u l t  area. 

The committee noted that a number of l a b o r a t o r i e s  were a c t i v e  but i n  general  

t h e r e  was a gradual  reduct ion  of e f f o r t .  

Jackson noted t h e  work at Argonne re l evan t  t o  t h e  discrepancy i n  t h e  capture 

width of the  2.8 keV Na resonance ( s e e  Agenda item 5). Rowlands s a i d  t h a t  

t h i s  problem was important as most a c t i v a t i o n  of Na i n  f a s t  r e a c t o r s  w a s  through 

t h i s  resonance and t h a t  t h e  width was requi red  t o  220-30"/;. 

F a r i n e l l i  wondered why t h e  f i s s i o n  neutron energy spectrum was not on the  

discrepancy list. Sowerby r e p l i e d  t h a t  recent  work at Harwell, Studsvik, Geel, 

Cadarache and Bruyeres l e  Chatel had shown t h a t  t h e r e  was no excess of neutrons 

above a Watt spectrum at high energies  but t h a t  t h e  mean energy of the  

secondary neutrons (-2 MeV f o r  2 3 5 ~ )  was 3% higher than e a r l i e r  measurements 

suggested. The f i s s i o n  spectrum measurements and 2 3 8 ~  i n e l a s t i c  s c a t t e r i n g  

were t o  be discussed at  a s p e c i a l i s t  meeting a t  Harwell sponsored by JEMDRPC 

on the  14-16th April. 

The NEANDC accepted t h e  r epor t  of t h e  sub-committee and its recommendations 

regarding the  s p e c i a l i s t  meeting and placed t h e  following a c t i o n s  on its 

members. 

Jackson Write t o  t h e  Chairmen of t h e  INDC Sub-committees on 

Standard Reference Data (Liskien)  and Discrepancies 

( J o l y )  regarding t h e  N U N D C  response t o  t h e  proposals  

t o  keep j o i n t  s t a t u s  f i l e s  on s tandards  and d iscrepancies  



Members of Complete s t a t u s  f i l e s  on s tandards  and d iscrepancies  and 
Standards  and 
Discrepancies  send t o  Jackson wi th in  30 days 
Sub-Commit t e e  

Chairman Reply t o  Chairman of  INDC regarding I N D C  proposals f o r  

co-operation on s tandards  and d iscrepancies  (Action 22) 

Schmitt  CO-ordiaate exchange of  L i  g l a s s  s c i n t i l l a t o r s  and t h e  
Smith 
Sowerby 

6 .  
measurement of t h e i r  L1 content s o  t h a t  t h e  discrepancies  

6 .  
i n  t h e  L l ( n , a )  measurements due t o  e r r o r s  i n  g l a s s  

composition a r e  reduced 

A l l  Members Contact l a b o r a t o r i e s  i n  t h e i r  coun t r i e s  and a r e a s  making 

f i s s i o n  cross-sec t ion  measurements and send Jackson 

d e t a i l s  of t h e i r  cu r ren t  and planned measurements 

Jackson 

within 30 days 

Having rece ived  d e t a i l s  of f i s s i o n  cross-sect ion 

measurements make proposals  f o r  t h e  f i s s i o n  cross-sect ions 

s p e c i a l i s t  meeting 

A l l  Nembers Inform data  committees i n  t h e i r  coun t r i e s  and a r e a s  of  the 

names of  t h e  people respons ib le  f o r  t h e  s t a t u s  f i l e r  on 

s tandards  and d iscrepancies  and ensure t h a t  a l l  work of 

relevxnce is repor ted  t o  t h e  appropr i a t e  persons 

Jackson C i r c u l a t e  a  list of t h e  people respons ib le  f o r  t h e  s t a t u s  

f i l e s  on s tandards  i n  t h e  INDC and t h e  I G t N D C  

2 a r i n e l l i  Submit t h e  discrepancy l ist  t o  N ~ C ~ P  so t h a t  they can 

consider  t h e  relevance of the  i t e x  

Jricl;son Complete r epor t  of Sub-committee of Standards and 

- .  
Lilscrepancies and c i r c u l a t e  o n a n  A d i s t r i b u t i o n  list and 

t o  the  INDC ; 

( d )  I so tope  Sub-committee and d iscuss ion  of sample r eques t s  

Chrien presented t h e  r epor t  of t h e  I so tope  Sub-committee, whose members 

were Chricn (Ch~airman), aa t che lo r ,  Conde, Schmitt an6 Sowerby, given below. 

"The Sub-committee took note of  t h e  f a c t  t h a t  t h e  cur rent  p r a c t i c e  f o r  t h e  

arrangements of loans  from t h e  US i so topes  pool does not d i r e c t l y  involve t h e  

9.6 



NEANDC. Requesters have been applying d i r e c t l y  t o  t h e  Division of Research, 

ERDA. They i n  t u r n  have been c i r c u l a t i n g  these  r e q u e s t s  i n  an  i n t e r n a l  review. 

I n  some cases,  t he  NEANDC review has  a l s o  taken p lace ,  but has  taken too long 

t o  be a f a c t o r  i n  t h e  decision.  I n  p r a c t i c e  t h i s  arrangement -seems t o  be 

working s a t i s f a c t o r i l y .  Two problems, however, have been noted 

( a )  information on loan  approval does not reach t h e  r eques te r  i n  s u f f i c i e n t  

time t o  al low him t o  p lan  h i s  program properly 

We recommend t h a t  N U N D C  a s k  DPR t o  n o t i f y  t h e  r eques te r  when h i s  repor t  

has  been approved by DPR and forwarded t o  DIP ( I n t e r n a t i o n a l  Programs). 

Information on sample a v a i l a b i l i t y  should be forwarded promptly t o  t h e  requester .  

(b )  i n  t h e  event t h e  l o c a l  o r  US review be indec i s ive  i n  recommending 

approval ,  N U N D C  endorsement could conceivably be c r u c i a l  i n  obta in ing  

loan  approval 

We recommend t h a t  NEANDC endorsement be requested by DPR i n  these  cases  

where l o c a l  review has not adequately resolved the  ques t ion  of loan  approval. 

I n  view of the  smooth funct ioning of i n t e r n a t i o n a l  sample exchange under t h e  

present  arrangement i t  does not seem necessary t o  us  t o  continue t h e  Isotopes 

Sub-committee as a s tanding i\l!?ANDC Sub-committee. 

We recommend t h a t  t h e  Iso topes  Committee be discontinued a s  a standing 

sub-committee." 

The NEANDC accepted t h e  Sub-committee's r epor t  and recommendations and 

placed a n  a c t i o n  on t h e  Chairman t o  w r i t e  t o  t h e  Direc tor ,  Division of Physical  

Research, ERDA on the  problems r a i s e d  i n  t h e  repor t  (Action 30). 

Chrien went on t o  descr ibe  t h e  Oak Ridge Iso topes  sepa ra t ion  programme 

and s a i d  t h a t  four teen  sepa ra to r s  were funct ional  at t h e  end of 1974 and were 

engaged i n  i so tope  sepa ra t ions  of Se, Te and Sn. The Se sepa ra to r  is designed 

t o  sepa ra te  1.5 t o  2 g of >75% 7 4 ~ e  f o r  t h e  s a l e s  inventory. 7 4 ~ e  is  a 

precursor  of 7 5 ~ e ,  used a s  a d iagnos t i c  scanning agent.  Te and Sn i so topes  

a r e  a l s o  used i n  t h e  prepara t ion  of medically use fu l  radioisotopes.  

A l l  s e p r a t i o n s  are being made on a 8 hr/day, 5 day/week basis .  I n  order  

t o  use  a v a i l a b l e  sepa ra to r s  and manpower a calcium separa t ion  w a s  terminated 



(2.5 g of  a t o t a l  goal  of 10  g of 4 8 ~ a  were obtained). Pd and Ru separa t ions  

f o r  RMC requirements were a l s o  terminated shor t  of requirements. 

Radioisotope sepa ra t ion  a c t i v i t y  w a s  as follows: 

( a )  230Th, i n i t i a t e d  i n  a doubly contained separa tor  i n  January 1974 was 

terminated i n  October 1974 on c o l l e c t i n g  > 10 g of 90% 230Th. 

3.08 gms of 91.54% 230Th were added t o  the  pool, while 14 gms of 

89% mate r i a l  w i l l  be recycled t o  produce 1 g of 99.9% 230~h e a r l y  

t h i s  year. 

(b )  232Th, from which t h e  228Th decay product is removed, was s t a r t e d  i n  

4 singly-contained sepa ra to r s  and completed i n  September 1374 with 

>l00 g of 232Th. 

( C )  235~,  a program t o  ob ta in  500 g of 99.H 2'5~, s t a r t e d  i n  October 

1974, is continuing i n  4 single-contained separators .  Preliminary 

a n a l y s i s  i n d i c a t e s  t h a t  t h e  product w i l l  cons i s t  of 99.92 t o  99.96% 

(d)  244h, 1 .l6 g of 244Pu, 98% enrichment was completed i n  a doubly- 

contained separator .  

Chrien s a i d  at t h e  end of h i s  repor t  t h a t  t he  d e s i r e  of Beer and Kgppeler 

f o r  10 grms each of t h e  i so topes  of Ge and Zn by 1977 had been noted i n d  would 

be conveyed t o  the  appropr i a t e  people. 

qaim commented t h a t  i so tope  enrichment could be performed a t  J u l i c h  by 

us ing  mass spectrograptis. 



10. Top ica l  Discussion 

A t o p i c a l  d iscuss ion  was h e l d  on t h e  a f te rnoon of 9 t h  A p r i l  on capture  

cross-sect ion measurements. I t  was attended by 42 people and summaries and 

abs t rac t s  o f  t h e  paper's presented have bean publ ished i n  Harwe l l  Report 

AERE-R 8082 (NEANDC(UK)163L). 

A t  t he  c lose  o f  the meeting the Chairman exprassad the Committee's 

thanks t o  the people respons ib le  f o r  t he  l o c a l  arrangements and t o  the 
f 

Harwe l l  Au tho r i t i es .  




