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TECmTICAL SESSIONS 

Perticipants in the 21st Meeting were as follows : 

For Canada : D r .  W.G.  Cross 
Atomic Energy of Canada Ltd. 
Chalk River 

For Japan : D r .  K. Tsukada 
Japan Atomic Energy Research I n s t i t u t e  
Tokai-blur a 

For the  United S t a t e s  of America : 

D r .  R.E. Chrien (Chairman) 
Brookhaven National  Laboratory 

D r .  S.L. Wl~etstone 
U.S. Department of Energy 

D r .  8 . T .  Motz 
Los Alamos S c i e n t i f i c  Laboratory 

D r .  F.G. Perey 
Oak Ridge National  Laboratory 

For t h e  coun t r i e s  of t h e  European Communities and the  European 

Commission a c t i n g  toge the r  : 

D r .  R. Iiockhoff (Local Sec re ta ry )  
Cen t ra l  Bureau f o r  Nuclear Pleasurements 
Geel, Belgium 

D r .  C. Coceva ( S c i e n t i f i c  Sec re ta ry )  
Comitato Nazionale per  1 'Energia  Nucleare 
Bologna, I t a l y  

D r .  S.  Cier jacks  
Kernforschungszentrum Karlsruhe 
Federal  Republic of Germany 

D r .  C. For t  
Conunissariat i 1 'Energie  Atomique 
Cadaroche, France 

D r .  A. Michaudon (Vice-chairman) 
Commissariat 2 1'Energie Atomique 
Bruysrcs-1.e-ChZtel 

Dr. S. Qaim 
Rernforschungsanlage J i i l ich  GmbH 

Federal  Republic of Germany 



D r .  M.G. Sowerby 
United Kingdom ~ t o m i c  Energy Author i ty  
Harwell 

D r .  J .  Rowlands 
United Kingdom Atomic Energy Authori ty 

Winfri t h  

For the o t h e r  OECD coun t r i e s  a c t i n g  together  : 

D r .  H .  Cond6 
Nat ional  Defence Research I n s t i t u t e  
Stockholm, Sweden 

D r .  H .  Vonach 
I n s t .  f b r  ~adiumforschung und 
Kernphysik 
VieGa ,  Aus t r i a  

Nuclear Energy Agency: 

D r .  N .  Tubbs 

D r .  P.D. Johnston (Secretary) 

Observers 

The following observerswere p resen t  a t  d i f f e r e n t  times during the  

meeting: 

K. ~ u d t z - ~ b r ~ e n s e n  (CBNM Euratom) 

J. Debrue (NEACRP observer)  

H. ~ i s k i e n  (CBNM Euratom) 

M. Moore (Los Alamos, USA) 

G. Rohr (CBNII Euratom) 

B. Rose (CBNM Euratom) 

J. J.  Schmidt (IAEA-NDS, Vienna) 

E. Wattecamps (CBNM Euratom) 

H.  Weigmann (CBNM Euratom) 



1. Isotcpes  

The procedures f o r  obta ining samples of enr iched isotopes  a r e  

unchanged: those repot ted  i n  the minutes of the  20th NEANDC meeting 

continue t o  be  v a l i d .  

The following r e p o r t  "US DOE separa ted s t a b l e  and heavy element i s o t o p e  

production" i s  submitted t o  the Committee by Whetstone. 

US DOE Separated S tab le  and Heavy Element I so tope  Production 

1. "Contained" Calutrons have been r e a c t i v a t e d  and a r e  being run t o  

produce enriched Pu-242 (Goals :%150 g. 99.9% and 2. 100 g 95%). 

A (very) smal l  amount of Pu-244 ( -15%) i s  a l s o  obtained.  

Calutrons w i l l  run u n t i l  about December 1979; product ready by 

about March. 

2. Operation w i l l  r e v e r t  back t o  the  production of s t a b l e  i so topes .  

During the f i r s t  6-8 months of 1980, T1-203 and T1-205 w i l l  be 

separa ted ( the  T1-203 i s  used f o r  t h e  product ion of T1-201 f o r  

medical usage).  

3. A new management p lan  is being developed by t h e  Oak Ridge 

Operations Off ice .  

4 .  It has been decided t h a t  the  es tabl ishment  of  Heavy Element 

Isotope Loan Pool i s  too c o s t l y  t o  consider  a t  t h i s  time. 

A computer-based inventory system i s  being s e t  up, however, 

t h a t  w i l l  inc lude not only  heavy element m a t e r i a l s  on hand a t  

ORNL, bu t  a l s o  those held a t  o the r  DOE s i t e s .  The system i s  

expected t o  become f u l l y  opera t iona l  i n  1981. 

5. The production of Th-230, Th-229 and Pa-231 a t  the  

Mound F a c i l i t y  i s  being suspended f o r  lack of customers. 

The production of U-234 i s  being continued. 

6. The p r i c e  of Am-241 has been inc reased  from $600/g t o  

$800/g. 



Qaim and Cier jacks  express t h e i r  general  s a t i s f a c t i o n  wi th  t h e  

procurement of enriched i so topes ,  except f o r  delays ,  sometimes 

very long,  between reques t  and d e l i v e r y .  Cross says t h a t  under 

t h i s  r e spec t  the  s i t u a t i o n  should improve, s i n c e  the  regu la t ions  

on r e s i s t e n c e  t o  nuclear  weapons p r o l i f e r a t i o n  a r e  now es tab-  

l i s h e d .  Also, wi th  the  new organizat ion,  bureaucra t i c  work should 

be g r e a t l y  reduced, leading t o  a  b e t t e r  s e r v i c e .  

Qaim informs t h a t  i t  i s  poss ib le  t o  ob ta in  some enriched i so topes  

a l s o  from I s r a e l .  

2. National  Progress Reports 

The fol lowing progress r e p o r t s  f o r  t h e  year  1979 a r e  d i s t r i b u t e d :  

- Energy Research Centre,  Pe t t en ,  Netherlands 

- Japanese progress r e p o r t  ( d r a f t )  

- Canadian progress r e p o r t  t o  the  NEANDC, NEANDC(Can)-51/L 

- Bureau of Nuclear Data Evaluation,  Department of f a s t  breeders ,  

C.E.N. Cadarache, France 

Cier jacks  i l l u s t r a t e s  t h e  p r o j e c t  f o r  an i n t e n s e  s p a l l a t i o n  neutron 

source,  now a t  the s t a g e  of a  f e a s i b i l i t y  study t o  be concluded wi th in  

June 1981. Although t h e  conf igura t ion  of t h e  source i s  no t  y e t  f i x e d ,  

i t  w i l l  probably c o n s i s t  of a  proton l i n e a r  a c c e l e r a t o r  with Alvarez 

s t r u c t u r e ,  wi th  an  energy perhaps of 600 MeV and a  peak i n t e n s i t y  

around 100 mA, having a  10% duty  cycle .  Also the  p o s s i b i l i t y  of 

adding a  s to rage  r i n g  i s  being considered.  The t a r g e t  system, wi th  

cool ing,  beam tubes ,  e t c . ,  i s  the  o the r  main p a r t  of t h e  source which 

i s  being s t u d i e d ,  wi th  t h e  h e l p  of experiments c a r r i e d  o u t  a t  t h e  S M  

of Vi l l igen  (Switzerland).  Such an in tense  source  i s  needed mostly 

f o r  s o l i d  s t a t e  physics,  i n  view a l s o  of t h e  shu t  down of th ree  

experimental  r e a c t o r s  i n  Germany, i . e .  those of Munich, Rar ls ruhe 

and ~ i i l i c h .  I t  i s  found t h a t  a  neutron source based on an a c c e l e r a t o r ,  

from many po in t s  of view, i s  more convenient than a  r e a c t o r .  I t  i s  

expected t o  ob ta in  a  thermal neutron f l u x  a t  the  beam tubes of about 
2 

6 . 1 0 ~ ~  n/(cm S )  . Besides s o l i d  s t a t e  physics ,  o t h e r  i n t e r e s t s  a r e  

i n  the f i e l d  of r a d i a t i o n  damage, pion physics ,  neutron cross-sect ions .  



It i s  a l s o  important t h a t  the a c c e l e r a t o r  i s  i n  the  c l a s s  of 

machines use fu l  f o r  s t u d i e s  of e lec t ro-nuclear  breeding.  

Qaim informs us about the compilat ion of a gamma-ray c a t a l o g  by 

U .  Reus, W .  Westrneier and I. Warnecke GSI Report 79-2 (Darmstadt), 

and a t a b l e  of alpha-rays (emi t t e r s ,  i n t e n s i t i e s ,  ene rg ies ,  h a l f -  

l i v e s ,  e t c . )  by W .  Westmeier and R. Es ter lund,  Marburg Univers i ty .  

Motz says  t h a t  the s to rage  r i n g  t o  be added t o  the  IWR f a c i l i t y  

a t  Los Alamos w i l l  need about 3 years  t o  be completed. 

Chrien informs US t h a t  a t  Brookhaven the  T r i s t a n  mass s e p a r a t o r  i s  

being i n s t a l l e d :  i t  w i l l  be devoted t o  delayed neutron s t u d i e s  and 

nuc lea r  spectroscopy of f i s s i o n  fragments. The high f l u x  r e a c t o r  

w i l l  be upgraded t o  reach neutron f luxes  ( a t  the  experimental  

beam-tubes) comparable t o  those of the  Grenoble r e a c t o r .  Chrien 

po in t s  out  t h a t  the measurement of the  capture  cross-sect ion of 

2 3 2 ~ h  a t  low energy has given s i g n i f i c a n t l y  h igher  values  than 

ENDFIB I V .  A p rec i se  measurement of t h e  t o t a l  cross-sect ion a t  

t h e  24.37 keV minimum i n  5 6 ~ e  was performed. The angular  d i s t r i b u t i o n s  
10 6 .  

of the  emitted alphas i n  the B(n,a) and L l (n ,a )  r eac t ions  were 

measured and compared wi th  the  p r e d i c t i o n s  of t h e  R-matrix c a l c u l a t i o n s  

of G.  Hale. Michaudon desc r ibes  t h e  work performed a t  BruyPres-le- 

ChZtel during 1979. I n  cooperation wi th  LASL and OWL high r e s o l u t i o n  

f i s s i o n  cross  sec t ion  measurements were performed on 231~a  a t  t h e  

ORELA machine i n  the range 5 keV-12 KeV. Absolute f i s s i o n  c r o s s  

s e c t i o n s  were determined f o r  235U a t  4.45 MeV and a t  10 MeV, and f o r  

2 4 1 ~ m  a t  14.6 MeV. Measurements were made of  t h e  k i n e t i c  energy and 

angular anisot ropy of fragments from f i s s i o n  of 2 3 6 ~  and 2 3 0 ~ h  

induced by f a s t  neutrons .  Fas t  neutron s c a t t e r i n g  measurements were 

performed on 232ni, 2 3 3 ~ ,  2 3 8 ~  and 2 4 2 ~ ~ .  The average number of prompt 

neutrons  emitted per f i s s i o n  was determined as  a func t ion  of i n c i d e n t  

neutron energy up t o  15 MeV f o r  2 3 5 ~  and 2 3 7 ~ p .  Yields  and angular  

d i s t r i b u t i o n s  were obta ined f o r  neutrons  emit ted  by bombarding a Be 

t a r g e t  wi th  deuterons a t  ene rg ies  of 8 and 11.5 MeV. Capture c r o s s  I 

s e c t i o n s  were measured i n  Gd, Rb, Ta, Ce, CS f o r  neutron energies  

between 0 .5  and 3 MeV. Michaudon informs t h e  c o r n i t t e e  on t h e  fo l lowing 

c a l c u l a t i o n s  and eva lua t ions  of nuc lea r  data :  capture  c ross  s e c t i o n s  

(10 k e V ~ E d 3  MeV) of the  gadolinium isotopes  155, 156, 157, 156 and 

16C.. Opt ica l  model c a l c u l a t i o n  of the  even i so topes  of y t t e rb ium,  

172, 174 and 176. 



Cross-sections of 2 4 1 ~ u  ( i n  co-operation wi th  LASL). 

Cross-sections of 8 5 ~ b  and "Rb ( i n  cooperation with BNL). 

(n ,p)  and (n ,a )  c ross  sec t ions  of t h e  tungsten i so topes  182, 183, 

184 and 186. 

F o r t  descr ibes  b r i e f l y  the  eva lua t ion  work performed a t  Cadarache. 

An u n o f f i c i a l  paper i s  presented,  which desc r ibes  t h e  codes FISINGA 

and SI2N developed f o r  neutron d a t a  evaluat ion.  

Also the  evaluat ion works on 2 3 7 ~ p ,  241Am and n a t u r a l  Nickel a r e  

descr ibed.  

I n  add i t ion  t o  tne  p resen ta t ion  of t h e  1978 p rogress  r e p o r t  f o r  U.K., 

Sowerby s a y s  t h a t  t h e  i n s t a l l a t i o n  of tke  new l i n e a r  a c c e l e r a t o r  i s  

now completed and the  whole c o ~ m i s s i o n i n g  w i l l  be  f i n i s h e d  i n  Nov. 1979. 

Progress i n  Japan i s  i l l u s t r a t e d  by Tsukada, by p resen t ing  the  

J u l y  '78-June '79 progress  r e p o r t .  Specia l  mention i s  made of t h e  

f a s t  neutron f a c i l i t y  using the ion  beam from t h e  JAERI 20 MV tandem 

a c c e l e r a t o r  and of the  compilation of t h e  ve r s ion  two of t h e  

Japanese evaluated nuc lea r  da ta  l i b r a r y  (JENDL-2). 

The Canadian progress r e p o r t  from Apr i l  1978 t o  September 1979 i s  

presented by Cross. I n  p a r t i c u l a r  he gives some information on 

measurements of y i e l d s  of 2 3 3 ~  and 2 3 9 ~ u  obtained by bombarding 

s p a l l a t i o n  t a r g e t s  with high energy protons (up t o  500 MeV) a t  

TRIUMF. The measured production of f i s s i l e  m a t e r i a l s  and neutron 

leakage a r e  compared wi th  c a l c u l a t i o n s ,  using nuc lea r  cascade and 

evaporat ive  model and neutron t r a n s p o r t ,  f o r  d i f f e r e n t  t a r g e t  geome- 

t r i e s .  Discrepancies as  l a r g e  a s  402 a r e  found f o r  l a r g e  geometries 

(40 cm diameter,  30 cm long t a r g e t ) .  Cross mentions a l s o  t h e  compi- 

l a t i o n  of energies  and i n t e n s i t i e s  of prompt gamma rays  from neutron 

cap tu re ,  a v a i l a b l e  from A. Lone upon reques t .  

The a c t i v i t i e s  of t h e  CBNM a t  Geel a r e  b r i e f l y  i l l u s t r a t e d  by ~ z c k h o f f .  

I n  p a r t i c u l a r  he r e p o r t s  on the s t a t u s  of t h e  f i s s i o n  c ross  s e c t i o n  

measurements of 241Am, performed us ing both the  Van de Graaff and the  

Linac: the  work i s  no t  y e t  concluded. A l a r g e  e f f o r t  a t  Geel i s  p u t  i n t o  
- .  

t h e  resonance parameter determinat ion f o r  t h e  i so topes  5 4 ~ e ,  5 6 ~ e ,  ' 

5 7 ~ e ,  5 0 ~ r ,  5 2 ~ r ,  5 3 ~ r ,  lo4 ~ d ,  lo5pd, lo6pd, lo8pd, l l0pd and i n t o  ' 

the  cross-section measurement of t h e  5 4 ~ e ( n , ~ ) ,  5 4 ~ e  (n ,p)  and N i  (n , a )  

r eac t ions .  

Vonaeh mentions the measurements c a r r i e d  ou t  i n  Vienna of t h e  secondary 

neutron spec t ra  emitted f o r  14.1  MeV inc iden t  neutron energy. Such 
measurements were performed f o r  1 7  elements wi th  5-10% accuracy f o r  t h e  

secondary neutron energy range 0.25-6 MeV. 

Tile Swedish a c t i v i t i e s  are  ou t l ined  by Cond6. Ar~ong o t h e r  th ings ,  he 



mentions the progress in the conversion of the synchrocyclotron of 

the Uppsala University to a sector focused cyclotron and the delayed 

neutron facility at Studsvik. As a consequence of the neutron elastic 

scattering measurements carried out at Studsvik, he points out that 

the fast neutron elastic cross-section of Bi could be used as a 

secondary standard, with a possible application in fission-fusion 

devices. 

Motz refers about the work done at Los Alamos 1) to improve the 

theoretical models for the representation of fission neutron spectra 

2) on chemical analysis by thermal neutron induced gamma-ray 

spectromctry 3) on measurements and calculations of the decay heat 

of 235U, 2 3 3 ~  and 239F'~. 

3. Meetings 

Harmonization of NEA-sponsored meetings with those organized by IAEA- 

NES is discussed. J.J. Schmidt presents a list of meetings planned 

for the next three years. Such a list is reproduced in Appendix 4 .  
As regards the specialists' meetings already decided at the 20th 

NEANDC meeting, Chrien reads a letter by A.Smith on the meeting on 

fast neutron capture cross-sections of important fissile and fertile 

isotopes, to be held in Argonne, October 1980. He says that it is 

important that the subject of this meeting is interpreted as fast 

capture cross sections, with emphasis on fissile and fertile isotopes 

and not so much on resoqance parameters and thermal cross sections. 

Coceva confirms that the Bologna meeting on cross sections of fission 

product nuclei will take place in the days 12-14 December, 1979. 

An extensive discussion is carried out on the series of international 

conferences on nuclear data for applications, to be held after the 1981 

European conference. Chrien says that no Knoxville-type meeting 

will be organized in 1982 in the U.S., and proposes to extend the 

period between these regional conferences to four years, with a phase 

difference of two years between the European and the U.S. series. 

Everybody agrees that a three years cycle is too shorc. For the next 

European conference, several possible places are proposed, among them 

Vienna, by Vonach, but there it could take place only late in the 

year. It is preferred to endorse the suggestion that the CBk91 organize 

the conference, possibly in Antwerp, with the co-sponsorship of NCA. 

Other detailed news on meetings to be sponsored by NEA or of general 

interest for NEANDC are given in the report of the subcommittee on 



meetings. Besides t h a t ,  the  Committee i s  reminded of 

the  symposium on neutron cross  sec t ions  from 10-50 MeV, t o  be he ld  

on May 10-14, 1980 a t  Brookhaven: such a meeting w i l l  be devoted 

t o  the  d a t a  needs f o r  the  Fusion Mater ia ls  I r r a d i a t i o n  Test  

F a c i l i t y .  

It i s  a l s o  recommended t h a t  conunittee members d isseminate  information 

about the consul tants  meeting on neutron source  p r o p e r t i e s ,  which w i l l  

t ake  p lace  i n  Debrecen on March 17-21, 1980 under t h e  sponsorship 

of IAEA-NDS. 

4 .  Technical  Discussions 

i )  Ref erence-mass Standards 

A proposal  i s  d iscussed t o  s e t  up a n a t i o n a l  (U.S.) 2 3 5 ~  f i s s i l e - f o i l  

reference-mass s tandard.  Such a proposal ,  advanced by A. Smith a t  

Argonne, i s  motivated by t h e  need of inc reas ing  t h e  accuracy of f a s t  

f i s s i o n  c ross  s e c t i o n  of common a c t i n i d e s  up t o  t h e  required 1-2%. 

To t h i s  end, c ross  s e c t i o n  measurers need re fe rence  f o i l s  wi th  23SU 

mass known wi th in  0.3%. The National  Bureau of Standards has a l ready  

begun t o  work on t h i s  p r o j e c t .  It i s  planned t o  extend an i n t e r -  

l abora to ry  comparison with o t h e r  n a t i o n a l  l a b o r a t o r i e s ,  i n  p a r t i c u l a r  

wi th  Western Europe v i a  the  CBNM, Geel. This a c t i v i t y  i s  commented on 

favourably,  and a proposal  i s  advanced by Liskien (CBNX observer)  t o  

l i n k  t h i s  intercomparison wi th  t h e  one of neutron f l u x  measurements, 

which should s t a r t  i n  1980. 

i i )  Act in ide  C r o s r s e c t i o n s  

The NEANDC s p e c i a l i s t  meeting on nuc lea r  d a t a  of plutonium and 

americium isotopes  f o r  r e a c t o r  appl ica t ions ,which had been decided 

upon a t  t h e  20th meeting, was h e l d  a t  Brookhaven on November 20-21, 

1978 and the  proceedings have j u s t  been published (BNL 50991, NEANDC 

L-116). A summary by R. Chrien was d i s t r i b u t e d  i n  Apr i l  1979. 

Chrien reads  t h e  f i n a l  recommendations, which can be found a t  

p. 377-378 of the  above r e p o r t .  I n  t h e  d i scuss ion ,  i t  i s  s t r e s s e d  

t h a t  any e f f o r t  i n  developping d e t e c t o r s  and ins t rumenta t ion t o  cope 

wi th  h ighly  a c t i v e  mate r i a l s  should be encouraged (see  con t r ibu t ions  

by Budtz-Jfirgensen and by Dabbs i n  t h e  proceedings) .J . J .  Schmidt 

r e p o r t s  on the  second IAEA advisory group meeting on transactiniurn 

i so tope  nuclear  d a t a ,  which was held i n  Cadarache on May 2-5, 1979. 

The proceedings, now i n  d r a f t  form, w i l l  be  published a s  INDC(NDS)- 

106/LN r e p o r t .  Schmidt summarizes t h e  reconuncndations of t h e  



working group, s t r e s s i n g  the  needs of f i s s i o n  cross-sect ion d a t a  

i n  the subthreshold region and of capture cross-section measurements 

f o r  NP, Pu, Am and Cm i sotopes .  Evidence i s  given by For t  t o  the 

s u b s t a n t i a l  experimental improvements and t o  the  eva lua t ion  e f f o r t s  

s i n c e  the prvious 1975 meeting. I t  i s  a l s o  t r u e  t h a t  t h e  requirements 

a r e  now more s t r i n g e n t .  For t  po in t s  out  t h a t  i n  many reques t s  the  

requ i red  accuracy corresponds t o  two s tandard dev ia t ions ,  whi le  f . i .  

f o r  U.K. requirements i t  i s  one s tandard devia t ion.  An a c t i o n  i s  

put  on the  Chairman t o  recornended a l s o  t o  I N D C  and NEACRP a c o n s i s t e n t  

use of e r r o r s ,  or  confidence l i m i t s ,  i n  a l l  request  l i s t s .  

M. Moore i l l u s t r a t e s  a method by means of which the  r e s u l t s  of accura te  

measurements on some e a s i l y  a v a i l a b l e  a c t i n i d e s ,  such a s  2 3 5 ~ ,  2 3 9 ~ u  

and 2 3 8 ~ ,  can be used t o  evaluate  t h e  corresponding d a t a  of n u c l e i  

having four  nucleons more, l i k e  2 4 2 ~ ~ .  Thik method could  be  used t o  

s e t  some c o n s t r a i n t s  t o  the usual  o p t i c a l  model c a l c u l a t i o n s  of c ross  

s e c t i o n s  f o r  n u c l e i  where experimental  d a t a  a r e  n o t  a v a i l a b l e .  A 

paper on t h i s  sub jec t  i s  t o  be presented a t  the  Knoxvil le conference. 

3 .3 .  Schmidt deems i t  u s e f u l  a comparison work'of d i f f e r e n t  r ecen t  

evaluat ions  of a c t i n i d e  nuc lea r  d a t a ,  such a s  those performed a t  

Cadarache, Bologna and Harwell. 

~ b c k h o f f  reads a l e t t e r  of C h a b r i l l a c  on the work of T e l l i e r  e t  a l .  

i n  which a s u b s t a n r i a l  improvement i s  obta ined i n  r eso lv ing  t h e  

discrepancy between the  values  of the  e f f e c t i v e  cap tu re  i n t e g r a l  

i n  2 3 8 ~  a s  obtained from d i f f e r e n t i a l  d a t a  and from i n t e g r a l  

experiments. This work was published as  CEA-N-2078, NEANDC (E) 206"Lt'. 

i i i )  Decay Rsat -- 
Motz i n f o r m  us t h a t  no =W measurement was per£  ormed i n  t h e  U. S. s i n c e  

t h e  l a s t  meeting. Previous work done a t  Los Alamos i s  now published: 

LA-6713 on 2 3 5 ~  and LA-7452 on 2 3 3 ~  and 2 3 9 ~ ~ ,  both by 3 .  Yarne l l  and 

P.  Benot. F i s s i o n  product gamma s p e c t r a  f o r  2 3 3 ~ ,  2 3 5 ~ ,  and 2 3 9 ~ u  

have been published i n  LA-7620 by E .T .  Jurney e t  a l .  

A comparison between c a l c u l a t i o n s  based on v e r s i o n  I V  and ve r s ion  V 

of ENDF-B shows very l i t t l e  v a r i a t i o n  ; i n  p a r t i c u l a r  t h e  10% d i s -  

crepancy between ca lcu la ted  and measured values  f o r  Pu i s  unchanged. 

The ANS decay power s tandards  a r e  now a v a i l a b l e .  

Information on f i l e  development i n  U.K. i s  given by Rowlands: r ev i sed  

d a t a  by Tobias a r e  now a v a i l a b l e .  The e f f e c t  of i someric  s t a t e s  of 

f i s s i o n  products was ca lcu la ted  by P1.F. James (AAEW): t ak ing  i n t o  



account t h i s  e f f e c t  implied a decay-heat v a r i a t i o n  of about 2% 

wi th in  1 hour from shutdown. 

I n  the  d i scuss ion  on the Pu discrepancy,  Motz r e p o r t s  t h e  opinion 

of England, according t o  whom the d i f fe rence  may be due t o  the 

decay of l i g h t  fragments, which a r e  present  i n  the  case  of 2 3 9 ~ u  
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and not i n  . M @ t Z  i s  i n c l i n e d  t o  a t t r i b u t e  the  difference t o  incor rec t  

f i s s i o n  y i e l d s .  Cross remindsus t h a t  the  r e s u l t s  of a work by 

1J.H. Walker (AECL 6528) support the  idea  t h a t  the  discrepancy i s  due 

t o  a wrong es t imate  of the  hea t  from b e t a  rays .  

Cond6 po in t s  out t h a t  measurements of 2 3 5 ~  f i s s i o n  fragments decay 

a r e  going on a t  the  Studsvik f a c i l i t y ,  where they plan a l s o  t o  

measure the  decay of 239Pu f i s s i o n  fragments as  a whole, i . e .  n o t  

mass-separated. 

iv )  Nuclear Data Needs f o r  Fast  Reactor Shie lding 

For the  U.S., Perey r e p o r t s  the  information given by R. Roussin, 

Chairman of the  sh ie ld ing  subcommittee of CSEWG. U.S. requirements 

i n  t h i s  f i e l d  a r e  i n  the process of being completely re-assessed.  

I n  t h i s  process ,  the  formulation of needs i s  delayed by s p e c i f i c i t i e s  

of sh ie ld ing  des ign.  A t  p resen t  the re  i s  no request  f o r  new d a t a  f o r  

sh ie ld ing .  

Rowlands says t h a t  a pre l iminary  review of U.K. requirements was given 

i n  the  paper of J .  But ler  presented a t  the  H a w e l l  (1978) conference.  

There i s  a need f o r  s e n s i t i v i t y  s t u d i e s  and f o r  benchmark experiments 

i n  order t o  de f ine  the  requirements.  Rowlands s t r e s s e s  the  d i f f i c u l t y  

of applying the  r e s u l t s  of benchmark experiments t o  p r a c t i c a l  cases ,  

due t o  the complicated geometry of s h i e l d i n g  des ign.  There i s  a need 

f o r  e r r o r  f i l e s  having p a r t i c u l a r l y  accurate  covariance da ta .  Such 

problems w i l l  be discussed a l s o  a t  t h e  next NEACRP meeting. 

v) Data f o r  Fusion Systems 

Perey d i s t r i b u t e s  and i l l u s t r a t e s  documents i ssued by t h e  Off ice  of 

Fusion Energy (OFE) and by t h e  Off ice  of Basic Energy Sciences (OBES) 

concerning t h e  needs of t h e  U.S magnetic fus ion  energy program and t h e  

work being c a r r i e d  ou t  o r  planned t o  meet such requirements.  Requested 

neutron cross  sec t ions  genera l ly  cover the  0-40 MeV i n t e r v a l .  

P r i o r i t y  1 requirements a r e :  

1 )  f o r  the  fus ion  m a t e r i a l s  development program ( inc lud ing  d a t a  

f o r  the FMIT f a c i l i t y ,  dosimetry and m a t e r i a l  damage c a l c u l a t i o n s ) ;  



2 )  f o r  the next genera t ion of D-T reac to r  des igns ,  and 

3)  nuclear  physics d a t a  t o  support opera t ion of experimental 

devices o r  f o r  design s t u d i e s  of experiments. 

Perey says t h a t  fus ion  reac t ion  experiments on e x o t i c  f u e l s  a r e  going 

on a t  Argonne and r h a t  a t  Ohio Univers i ty  a t r i p l e t  quadrupole 

spectrometer i s  i n  opera t ion f o r  (n,Z) r eac t ions .  

Work going on f o r  an t i c ipa ted  needs i s  n o t  reported i n  t h e  d i s t r i b u t e d  

documents; f . i .  the  work c a r r i e d  ou t  a t  Pr inceton f o r  t h e  in te rp re -  

t a t i o n  of d i a g n o s t i c  da ta ,  such as  T+T c ross  s e c t i o n s .  

Motz presents  t h e  work done a t  Los Alamos, i n  p a r t i c u l a r  the  e f f o r t s  

to  measure D+D, and l a t e r  D+T and T+T c ross  sec t ions  a t  the  low- 

energy end down t o  10 keV, wi th  t h e  he lp  of a s p e c i a l l y  designed 

windowless cryogenic t a r g e t .  

Qaim po in t s  out r h a t  a t  the  l a s t  I n t e r l a b  serhinar d a t a  were presented 

bp C .  Ut t ley  ( see  a l s o  the  1978-1979 U.K. nuc lea r  d a t a  progress r e p o r t )  

showing a c ross  s e c t i o n  f o r  7 ~ i ( n , n ' u t )  lower by 20% than the  ENDF-B/IV 

es t imate  i n  the range 5-15 MeV. This might have some impl ica t ions  

on T breeding.  However these  a r e  s t i l l  pre l iminary  r e s u l t s  which 

must be checked again.  

Tsukada reminds us t h a t  t h e r e  i s  a 30-50% discrepancy between t h e  Russian 

measurements of T+T c ross  s e c t i o n  and those  performed a t  Los Alamos: 

according t o  Jurney,  a t  l e a s t  p a r t  of t h e  d i f f e r e n c e  could be due t o  

gas occluded i n  the  window o r  i n  the  suppor ts  of the  t a r g e t .  

J . J .  Schmidt r e p o r t s  b r i e f l y  on the  Advisory Group meeting on nuc lea r  

d a t a  f o r  fus ion  research and technology which was h e l d  i n  Vienna i n  

December 1978. The proceedings of t h i s  meeting were published i n  t h e  

INDC-NDS-101-LF r e p o r t .  Schmidt confirms t h a t  nuc lea r  d a t a  r equ i re -  

ments a r e  q u i t e  ex tens ive ,  the  l a r g e s t  p a r t  of them being i n  the  f i e l d  

of t h e  data  f o r  damage s t u d i e s .  I n  Schmidt's opinion a s i g n i f i c a n t  

con t r ibu t ion  could come from developing coun t r i e s  by means of measure- 

ments with 14 >leV neutrons ,  s p e c i f i c a l l y  f o r  t o t a l  c ross  s e c t i o n s ,  and 

n-emission c ross  s e c t i o n s  as  a func t ion  of ang le .  

v i )  Data f o r  Al ternate  Fuel Cycles and t l ec t ro -nuc lea r  Breeding 

Chrien prcsell ts  a p i l o t  p r o j e c t  f o r  a Fas t  Mixed Spectrum Reactor 

(FHSR) which i s  being c a r r i e d  out  a t  Broolchaven. This new r e a c t o r  

concept would have e x c e l l e n t  non-pro l i f e ra t ion  charac te r i s t i c s ,good  

uranium u t i l i z a t i o n  and would r e q u i r e  no f u e l  reprocess ing s i n c e  i t  

would opera te  on a once-through-and-store f u e l  cycle .  The cos t  of t h c  



e l e c t r i c  power obta inable  from FI,ISR should be equivalent  t o  t h a t  of 

conventional  f a s t  breeders.  Af ter  the f i r s t  core ,  c o n s i s t i n g  of 

moderately enriched uranium, the  new f u e l  c o n s i s t s  only of n a t u r a l  

o r  deple ted  Uranium. Fuel would remain i n  the reac to r  a very long 

time , a b o u t  1 7  yea r s ,  reaching a burnup of 13-15%. A f i r s t  

f e a s i b i l i t y  study was presented by Fischer and Cerbone i n  the  r e p o r t  

BNL 50976 (January 1979). 

Nuclear d a t a  needs f o r  t h i s  p ro jec t  a r e  summarized, f o r  f i s s i o n  product 

cross-sect ions  , i n  a t a b l e  given by D .  Mathews and d i s t r i b u t e d  t o  

t h e  members. 

F o r t  reminds us t h a t  a t  the TND Cadarache meeting (May 1979) i t  was 

concluded t h a t  " .. New reac to r  concepts under cons ide ra t ion  w i l l  

put  added emphasis on long burn up and on hard spectrum f a s t  r e a c t o r  

s y s t e m .  S e n s i t i v i t y  ana lys i s  i n  these  cases  should r e v e a l  heightened 

requirement f o r  d a t a  on higher a c t i n i d e s  and on c ross  s e c t i o n s  above 

100 keV. . . . " 
Qaim po in t s  out t h e  importance of measuring the  c ross  s e c t i o n s  of 

m a t e r i a l s  present  as  impur i t i e s ,  f o r  r eac t ions  leading t o  gas 
3 7 

p r o d u c t ~ o n :  f  .i. the  r e a c t i o n  4 0 ~ a ( n , a )  A r  with' t h e  a t t endan t  problem 

of A r  d i f f u s i o n  a t  temperatures h igher  than 300'C. Also a r e a c t i o n  
12 

which i s  of great  concern i n  f u e l  management i s  12c(n ,p)  B because 

of the  unknown c ross  s e c t i o n  of 1 2 ~ .  Another important  r e a c t i o n  
14 

mentioned by Qaim i s  1 4 ~ ( n , p )  C .  

About e lec t ro-nuclear  breeding,  Cross under l ines  t h e  f a c t  t h a t  f o r  

important m a t e r i a l s  (Au, f o r  ins tance)  not  enough d a t a  a r e  known of 

the  (n,2n),  (n,3n),  (n, 4n) r e a c t i o n s ,  i n  t h e  range 20+40 MeV. 

A d i scuss ion  takes p lace  on t h e  r e l i a b i l i t y  of c a l c u l a t i o n s  of c ross  

s e c t i o n s  of the  (n,kn) processes,  which does no t  seem t o  be 

s a t i s f a c t o r y .  Experimental problems of spectrum unfolding wi th  

threshold  d e t e c t o r s  a r e  discussed by Cier jacks .  

On the same sub jec t  of e lec t ro-nuclear  breeding,  Chrien p resen t s  a 

p i l o t  study being performed a t  Brookhaven (see  BNL 50838) of a l i g h t  

water r e a c t o r  f u e l  en r icher l regencra to r .  The idea  i s  t o  produce 

f i s s i l e  ma te r i a l  i n  l i g h t  water f u e l  elements surrounding a s p a l l a t i o n  

t a r g e t  producing about 1o2O neutrons/sec .  This may be  obtained from 

a 1 . 5  GeV proton l i n e a r  a c c e l e r a t o r  wi th  an average c u r r e n t  of 0 . 3  A .  

I t  i s  est imated t h a t  f e r t i l e  ma te r i a l  i n  excess of 1 ton per year  

could be produced. I n  comparison w i t h  t h e  once-through l i g h t  water 

r c a c t o r  f u e l  cyc le ,  t h i s  new concept could allow a h igher  amount of 



energy, by a  f a c t o r  of 3, ex t rac ted  from n a t u r a l  Uranium, a  lower 

separa t ive  work by a  f a c t o r  of about 4 and a  reduced volume of the 

spent  f u e l  t o  be s to red  by a  f a c t o r  2. An important f e a t u r e  i s  

t h a t  one could s t r e t c h  the  use of l i g h t  water r e a c t o r s  beyond the  

l i m i t s  s e t  by 2 3 5 ~  resources .  

Debrue summarizes the  cur ren t  views on the  Thorium cyc le .  It appears 

t h a t  no l a r g e  experimental e f f o r t  i s  going on on t h i s  f u e l  c y c l e .  

v i i )  Dosimetry Requirements 

Problems r e l a t e d  t o  the  c r e a t i o n  of a  dosimetry d a t a  l i b r a r y  a r e  

reviewed by Perey. Since a c t i v a t i o n  c ross  s e c t i o n s  a r e  always 

measured as  r a t i o s  t o  known d a t a , g r e a t  importance i s  given t o  the  

q u a l i t y  of s tandard d a t a  i n  t h i s  f i e l d .  

Perey po in t s  out  t h a t  much of t h e  b k s i c  d a t a  a r e  i n c o n s i s t e n t ;  hence 

t h e  need f o r  new highly  accura te  measurements and b e t t e r  eva lua t ions ,  

which should always take  i n t o  account the  method of measurement. 

Evaluations a r e  complicated by the  high degree of c o r r e l a t i o n  among 

d a t a  found i n  the l i t e r a t u r e  and by t h e  d i f f i c u l t y  i n  t r a c i n g  t h e  

s tandard on which the  d a t a  a r e  based; f o r  t h i s  reason many d a t a  a r e  

no t  usable.  

Liskien po in t s  ou t  the  very severe  organizat ion problems i n  t h i s  f i e l d ,  

s i n c e  i n  p r i n c i p l e  a l l  evaluat ions  should be c a r r i e d  o u t  simultaneously;  

he says  t h a t  the  p o s s i b i l i t y  of absorbing new d a t a  i s  p r a c t i c a l l y  very  

l imi ted .  Perey, however, mainta ins  t h a t  t h e  requirements cannot be 

s a t i s f i e d  only by b e t t e r  evaluat ions  and t h a t  new measurements a r e  

needed; i t  i s  poss ib le  t o  in t roduce new r e s u l t s  i n  o l d  information,  

without re-evaluating everything i f  t h e  c o r r e l a t i o n  f i l e  i s  proper ly  

done. 

I t  is reminded t h a t  the  3rd Symposium on Reactor Dosimetry w i l l  t ake  

place  a t  I sp ra ,  I t a l y ,  October 1-5, 1979. 

v i i i )  Evaluation of Average Level Spacings 

F o r t  shows t h a t  t h e r e  i s  a  g r e a t  demand f o r  having a  s u r e  b a s i s  f o r  

the  evaluat ion of average l e v e l  spacings from measurements of neutron 

rcsonances. He r e p o r t s  t h a t  l a r g e l y  d i f f e r e n t  r e s u l t s ,  sometimes by 

a  f a c t o r  of 2 ,  m y  be obtained by applying d i f f e r e n t  eva lua t ion  

methods. Fort  suggests t h a t  a  procedure o r  an e x e r c i s c  i s  proposed 

t o  a  number of l a b o r a t o r i e s  t o  compare these  d i f f e r e n t  methods and 



t o  a s s e s s  t h e i r  a p p l i c a b i l i t y :  such a proposal should be presented 

a t  the  forthcoming NEANDC S p e c i a l i s t s '  Meeting on ~ i s s i o n  Product 

Cross Sec t ions .  The r e s u l t s  of the  comparison should then be 

examined i n  a workshop t o  be organized by the NEA. The C o ~ m i t t e e  

agrees with F o r t ' s  views and the Chairman i s  charged t o  w r i t e  a 

l e t t e r  t o  Coceva suggest ing t o  d iscuss  a t  the Bologna meeting 

p r a c t i c a l  ways t o  compare d i f f e r e n t  methods of e x t r a c t i n g  average 

l e v e l  spacings .  

i x )  Intercomparison of Nuclear m d e l  Codes 

A number of comparisons of d i f f e r e n t  nuc lea r  model codes has been 

organized i n  the  U . S .  by a subcommittee of CSEWG chaired by A .  Prince  

(BNL). I t  was proposed t o  extend t h i s  intercomparison work t o  Europe 

and Japan wi th  the he lp  of the NEA. Johnston expla ins  t h e  way t h i s  

intercomparison should be  performed and i l l u s t r a t e s  t h e  document 

NEANDC 118 "L': 

It is s t r e s s e d  t h a t  each code should be run by i t s  o r i g i n a t o r  and 

t h a t  only the r e s u l t s  should be given t o  the  coord ina to r  f o r  f u r t h e r  

processing.  

The Committee comments favourably on t h i s  i n i t i a t i v e , a l s o  because it i s  

an occasion of d i scuss ions  and meetings on a s p e c i f i c  problem, leading 

t o  an improvement of t h e  con tac t s  between nuc lea r  p h y s i c i s t s  and 

eva lua to r s  a l l  over t h e  world. 

Chrien suggests  t h a t  t h i s  extension of t h e  comparison should be  

discussed among i n t e r e s t e d  people a t  the  forthcoming Knoxvil le 

Conference: t h e  r e s u l t s  of t h i s  d i scuss ion  should form a s t a r t i n g  

p o i n t  f o r  the  co-operation work. 

X) Biomedical Seeds 

Qaim says t h a t ,  i n  t h i s  f i e l d ,  non neutron d a t a  a r e  becoming more and 

more important .  Up t o  now few i so topes  have been of common use ,  such 

as  "Tc and 1311 , which can be  produced i n  r e a c t o r s :  f o r  these  the re  

i s  no need of da ta .  It i s  however necessary t o  have b e t t e r  d a t a  

f o r  cyclotron-produced isotopes .  The i n t e r e s t  i s  now concen t ra t ing  

on neutron d e f i c i e n t  i sotopes  decaying with s h o r t  h a l f - l i v e s  by 

pos i t ron  emission or e l e c t r o n  c a p t u r e , f o r  example 'OIT1 o r  1231 

For radioisotope production,  one must consider  a l s o  t h e  impur i t i e s  

which a r e  formed because they might d i s t u r b , f o r  example producing some 

damage i n  the organs. For these impur i t i e s  many decay d a t a  and dccay 

schemes a r e  known, but thc re  i s  a need f o r  some of them, such a s  7 4 ~ r  



and 75Br.  Qaim under l ines  t h e  importance of nuc lea r  d a t a  f o r  exact  

c a l c u l a t i o n s  of the p u r i t y  of t h e  r e s u l t i n g  sample; i n  some cases 

the  p u r i t y  can be  improved by a c a r e f u l  design of the  i r r a d i a t i o n  

f a c i l i t y ,  t o  minimize competing reac t ions .  

Cross po in t s  out  t h a t  information on production of p o s i t r o n  emi t t e r s  

i s  not l i k e l y  t o  be e a s i l y  ava i l ab le :  because of t h e  s h o r t  h a l f - l i f e  

and of  the  need of ~ r o d u c i n g  t h e  rad io i so topes  on t h e  s p o t ,  t h e r e  i s  

a l a r g e  market f o r  a c c e l e r a t o r s  and g r e a t  commercial i n t e r e s t s  behind 

t h a t .  

Tsukada i l l u s t r a t e s  the  progress made i n  Japan and a l s o  i n  Sweden, i n  

t h e  production of l i g h t  radio-isotopes wi th  low-energy 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 s ,  by means of photo-reacti.ons induced by bremsstrahlung 

r a d i a t i o n .  

Cond6 informs us about t h e  phbo-production of r ad io i so topes  a t  Lund, 

us ing  a microtron.  - 
About neutron therapy,  t h e  s t a t e  of the  a r t  was assessed  a t  the  

Harwell Conference: d a t a  a r e  needed i n  the  20-50 MeV region.  

For pion therapy,  Motz r e p o r t s  t h a t  an a c c e l e r a t o r  development program 

(PIGMI) has received suppor t  i n  the  U.S. 

Rose says  t h a t  people i s  becoming i n t e r e s t e d  i n  a new method of radio- 

therapy based on the  Auger e f f e c t .  A t  J i i l ich some i n v e s t i g a t i o n  on 

t h i s  sub jec t  i s  c a r r i e d  o u t  by t h e  medical i n s t i t u t e .  I n  the  U.S. the  

EirRD Committee i s  c u r r e n t l y  looking a f t e r  t h i s  p o s s i b i l i t y .  It is 

reminded t h a t  the  MEDLIST program (Oak Ridge) d e a l s  wi th  t h i s  e f f e c t .  

Nuclear d a t a  needs i n  medicine and biology were summarized a t  t h e  1978 

Panel  on reference  nuc lea r  d a t a  and published i n  t h e  proceedings,  

BNL-NCS-51023. 

It i s  a l s o  reminded t h a t  a meeting on neutron therapy and rad io i so tope  

production w i l l  be he ld  by IAEA i n  Vienna on October 6-10, 1981. 

Schmidt says t h a t  the NDS of IAEA should l i k e  t h a t  some exper t s  of 

nuc lea r  d a t a  p a r t i c i p a t e  i n  t h i s  meeting i n  o rde r  t o  advise  the  use r s  

i n  the  formulat ion of t h e i r  d a t a  requirements.  

x i )  Techniques f o r  ~ l e a s u r i n g  (n,  charged p a r t i c l e )  Knactions 

The cur ren t  programs i n  t h e  U.S. f o r  measurement of (n ,charged-par t ic le)  

r eac t ions  a r e  those a t  the  Lawrence Livermore Laboratory and Ohio Univer- 

s i t y ,  both using magnetic quadrupole spect rometers ,  and a new ef:ort i s  

plallncd a t  the ORELiZ l i n e a r  a c c e l e r a t o r  (Oak Ridge). 

An e x p c r i ~ i ~ e n t a l  program f o r  the measurement of gas production reac t ions  i s  

being ca r r i ed  out  a t  Rockwell I n t e r n a t i o n a l  (USA) by a group led by 

1 .  K Thc: liclium produced i s  measured wi th  a h i g h - s e n s i t i v i t y  gas  



mass spectrometer;  absolute  r e s u l t s  a r e  a t t a i n e d  by adding a known 
3 

amount of He spike  t o  the  c o l l e c t e d  gas sample. 

A s i m i l a r  technique has  been i n i t i a t e d  a t  J i l i c h ,  f o r  neutrons 

produced by deutron break-up on a Be t a r g e t .  Radiochemical 

techniques f o r  s e l e c t i n g  d i f f e r e n t  charged r e a c t i o n  products a r c  

a l s o  used. 

Such techniques w i l l  be t r e a t e d  i n  one of the  monographs t o  be 

published under the auspices  of NEANDC. 

Bockhoff expresses h i s  i n t e n t i o n  of i n i t i a t i n g  some measurements 

of (11,p) and (n ,a)  cross  sec t ions  a t  the  l i n a c  t ime-of-fl ight  

f a c i l i t y  of CBNM, Gee1;he a n t i c i p a t e s  t h a t  a d i f f i c u l t  aspect  of 

t h i s  k ind of measurements w i l l  be  given by t h e  r a d i a t i o n  damage 

of t h e  s o l i d  s t a t e  de tec to r s .  

Some papers dea l ing  wi th  these  techniques a r e  presented a t  t h e  

t o p i c a l  conference dur ing t h i s  meeting. (See Section 5). 
x i i )  Data f o r  Thermal Reactors 

The s t a t u s  i s  w e l l  represented by the  proceedings of t h e  E l e c t r i c a l  

Power Research I n s t i t u t e  (EPRI) symposium on "Nuclear Data Problems 

f o r  Thermal Reactor Applications" EPRI NP-1098. The summary 

( s e c t i o n  1 of t h e  proceedings) i s  d i s t r i b u t e d  t o  the  committee 

members. 

5 .  Topical  Meeting on "Progress i n  Neutron Data of S t r u c t u r a l  Mate r i a l s  

f o r  Fas t  Reactors s i n c e  the  NEANDC/NEACRP S p e c i a l i s t s '  Meeting a t  CBN?I, 

Gee1 , December 1977" 

This one-morning conference takes p lace  according t o  the  prograrmne given 

i n  Appendix 2 .  
The general  d iscuss ion a t  the  end of  t h e  meeting i s  summarized i n  

Appendix 3 by F. FrGhner. 

I n  t h e  afternoon, B.  Rose p resen t s  CBNM's a c t i v i t i e s ,  i n  t h e  frame 

of the  Energy and the J o i n t  Research Centre General Di rec to ra tes .  A 

general  d e s c r i p t i o n  of the CBNM can be found i n  the  May 1978 i s s u e  of 

"Europhysics News". 

A f t e r  Rose's expos i t ion ,  a v i s i t  t o  a l l  CBNM f a c i l i t i e s  was organized 

f o r  the Cormnittee members. 

6. Neutron and Related Nuclear Data Compilations and Evaluations 

i )  Request L i s t s  

Schlnidt r epor t s  on the compilation of the  new WRENDA 79/80 request  

l i s t .  l'he compilation i s  completed and i s  ready f o r  p r i n t i n g .  



The t o t a l  length of the l i s t  i s  increased,  s ince  the re  were about 

500 items dele ted  and a l a r g e r  number of new requests .  Current 

i n t e r e s t  i s  s h i f t e d  towards fus ion problems, f o r  which the  number 

of rcquests  have increased d r a s t i c a l l y .  

Both Tubbs and Perey have the impression t h a t  i n  many cases  the  

reques t s  a r e  advanced without having a c l e a r  p i c t u r e  of t h e  s t a t u s  

of  the requested data .  A 1 1  requests  should be c r i t i c a l l y  reviewed 

by some knowledgeable people. 

Michaudon says  t h a t ,  i n  some cases ,  the  reques t s  show t h a t  the  

ex i s t ence  of measured d a t a  was ignored. Probably, i n  these  cases ,  

what a r e  r e a l l y  lacking a r e  evaluat ions  and no t  measurements. 

Perey says t h a t  requestors  should keep i n  mind the recornendations 

of t h e  Vienna meeting on d a t a  f o r  fus ion.  

F o r t  po in t s  out  t h a t  information on the c o r r e l a t i o n s  might change 

the  requested accuracy. D i f f i c u l t y  a r i s e s  because, i n  genera l ,  

evaluated da ta  have no accuracy s t a t e d .  For t  adds t h a t  i n  the  case  

of s t r u c t u r a l  m a t e r i a l s ,  French requirements have taken due account 

of the r e s u l t s  of i n t e g r a l  measurements. 

I n  t h e  d i scuss ion  on the ways t o  improve t h e  pro'cedures f o r  the  

formation of request  l i s t s ,  the  opinion emerges t h a t  a two-step 

approach should be followed, similar t o  the one i n  use f o r  the  U.K. 

r eques t  l i s t ,  i n  which the  d r a f t  l i s t  prepared by d a t a  use r s  i s  

c r i t i c a l l y  reviewed by subcommittees including,  bes ides  u s e r s ,  a l s o  

measurers and eva lua to r s .  The most r ecen t  U.K. request  l i s t  (AEEbJ- 

M 1712, 1977) i s  d i s t r i b u t e d  t o  the conrmittee members. An a c t i o n  i s  

put  on t h e  Chairman and a l l  members t o  encourage the  a p p l i c a t i o n  of  

the  U.K.  procedures i n  a l l  OECD c o u n t r i e s .  

Chrien suggests  t h a t  WRENDA should l i s t  the  reques t s  f o r  eva lua t ions  

s e p a r a t e l y  from t h e  reques t s  f o r  measurements. 

Michaudon po in t s  out  t h a t  the  experimental  programs of t h e  va r ious  

l a b o r a t o r i e s  do no t  seem o f t e n  t o  take  the  requests  i n  due account; 

however B'Clckhoff observes t h a t  sometimes, i n  o r d e r  t o  s e t  up a new 

measurement, a very long ~ i m e  is needed, e .g .  f o r  t h e  procurement of 

separa ted  i so topes ,  e t c .  

i i )  NEA Data Bank A c t i v i t i e s  

Tubbs r c p o r t s  on the  work of t h e  Data Bank, a f t e r  t h e  merging of CCDN 

and CPL: g r e a t  b e n e f i t  h a s  been drawn from t h i s  opera t ion  and the  work 

marks a c l f a r  improvement. The conversion of nuc lea r  d a t a  from t h e  

NEUDMA format t o  EXFOR h a s  proceded according t o  schedule and now 



t h e r e  i s  more power t o  compile d a t a  i n  EXFOR format than ever.  The 

conversion work i n t o  EXFOR w i l l  be completed i n  Spring 1980. The PDP 

11/70 computer i s  working now wi th  5 terminals ,  b u t  s i n c e  they a r e  no t  

enough, 3 more w i l l  be i n s t a l l e d .  

Advantage has been taken from t h e  clearing-up work assoc ia ted  wi th  the  

conversion t o  the  new computer, t o  p u t  more order  i n  the  information 

system and inc rease  the p roduc t iv i ty .  

Johnston i l l u s t r a t e s  some problems codcerning t h e  c l a s s i f i c a t i o n  and 

manipulation of d a t a  i n  EXFOR format: a new computation format f o r  

experimental  neutron data(res0nance parameters)has been adopted and i s  

p resen ted  i n  NNDEN/26. The number of compilat ions has increased from 

approximately 100 per  yea r  i n  the  p a s t ,  t o  200 per  year .  

i i i )  IAEAINDS a c t i v i t i e s  

Schmidt d i s t r i b u t e s  t a b l e s  shox-ing some s t a t i s t i c a l  d a t a  on t h e  requests  

received and f u l f i l l e d  by NDS i n  1978 and 1979. Schmidt p o i n t s  ou t  t h e  

t r end  t o  inc rease  t h e  number of compilat ions and exchanges of charged 

p a r t i c l e  nuclear  da ta .  

However, t h e  d a t a  received from some l a b o r a t o r i e s  a r e  n o t  y e t  i n  EXFOR 

format: Schmidt suggests  t h a t  these  l a b o r a t o r i e s  should be s o l i c i t e d  t o  

conver t  t h e i r  f o m t s  t o  EXFOR. 

As  f o r  photonuclear d a t a ,  Schmidt observes t h a t  t h e r e  i s  a non-negligible 

push, spurred by very  recen t  developments. For ins tance ,  a new c e n t r e  f o r  

photo-nuclear d a t a  has been s e t  up i n  Moscow. 

The work i s  proceeding of t h e  Nuclear S t r u c t u r e  and Decay Data (NSDD) 

network, 213  of the  t o t a l  e f f o r t  being c a r r i e d  ou t  i n  t h e  U.S. and 113 

elsewhere.  

The next  meeting of the  NSDD network w i l l  be held  i n  Vienna i n  

A p r i l ,  1980. 

CINDA a rch iva l  volume, covering re fe rences  up t o  t h e  end of 1976 was 

published ea r ly  i n  1979. Also an updated volume, c a l l e d  CINDA 79, was 

published,  covering the  years  1977 and 1978. P supplement of CINDA 79 

w i l l  appear very soon, i n  the  f a l l  of 1979. 

The pub l i ca t ion  of CINDU, infomiation of nuclear  d a t a  l i b r a r i e s  a v a i l a b l e  

from NDS, w i l l  be dropped i n  t h e  f u t u r e  and replaced by a Nuclear Data 

Newsletter  and by pub l i ca t ions  of a documentation s e r i e s  on IAEA/NDS nuc lea r  

d a t a  s e r v i c e s .  AS suggested a t  the Reactor Dosinictry Nuclcar Data Meeting 

(Vienna,Noveml,er 1978),an I n b r n a t i o n a l  Reactor Dosimetry File(1RDF)will be 



compiled with the last evaluated data on current important neutron dosimetry 

reactions for reactors, together with their covariance matrices. 

The compilation of a complementary benchmark file was also recommended 

at the same meeting. 

Both files are currently under ~roduction and will hopefully be ready 

at the end of 1979. 

Schmidt ends his exposition by illustrating briefly the meetings 

organized by the NDS (see Appendix 1 ) . 
iv) CSa,JG Activities 

Chrien distributes and coments a document on CSEWC activities, prepared 

by B. Magurno. 

Of particular interest the description of the status of ENDFIB-V and of 

the mechanisms to control and test the evaluated data. The work of the 

CZETiC Normalization and Standards Subcornittee, biinich is preparing a 

report on Neutron Standard Reference, is of importance for the NEAlJDC 

Su'ocorncittee on StanLarls and Discrepancies. P.e intention is to 

share the files of' the two subcommittees on a regular basis. 

Chrien highlights also CSEWG activities in the fields of data compilations 

(particularly the new edition of BNL-325), meetings, and publications. 

Of particular interest the EPRI Symposium on "~uclear Data Problems for 

Thermal Reactors", held at Brookhaven, May 22-24, 1978 (proceedings 

published in the report EPRI hT-1098), the "Fission Spectrum Workshop", 

held at Broolchaven, October 23, 1978 (proceedings published in the report 

LA-7739-C) and the forthcoming Synposium on "Neutron Cross-Sections from 

10-50 PleV", which will take place at Broolchaven on ray 12-14, 1980 and 

which will be organized by M. Baht. 

V) A-chain Evaluations 

Cross reviews the status of the various contributions to "mass-chain" 

evaluations. There are now 72 chains for which an evaluation work is going 

on; 45 chains, which were evaluated in 1975, are not included in the current 

work, so that the goal of having each chain reviewed on a 4-year cycle 

will not be attained. 

U.S. contributions to the international effort in "mass-chain" evaluations 

is summarized in Magurno's paper. 

The U.S. work, which is now centralized in the Nuclear Data Project at 

Oak Ridge, will be transferred in approximately one year to Brookhaven. 

In the discussion, the desirability emerges of having a connon list of 

half lives of radioactive isotopes, to be officially used on an 



i n t e r n a t i o n a l  b a s i s .  This problem was a l ready discussfd  a t  the i n o r  ~ x n ~ ~ , , . c t i n g .  

The i d e a l  source f o r  t h i s  l i s t  should be the  ENSUF (Evaluated Nuclc;rr. s r ruc -  

t u r e  Data F i l e ) .  Whetstone says  t h a t  it i s  planned t o  produce a "R;rdioactivitY 

Handbook" a t  the  Lawrence Berkeley Laboratory using d a t a  from t l ~ e  CNSUr. The 

f i r s t  e d i t i o n  of t h i s  handbook should be published e a r l y  i n  1983. A p a r t i a l  

l i s t ,  concerning commercially a v a i l a b l e  r ad io i so topes ,  updated t o  1978, i s  

a v a i l a b l e  from Chalk River. 

v i )  Exchange of Evaluated Nuclear Data F i l e s  between NEA tkmhcr 

C m n t r i e s  

The d i scuss ion  i s  centered on the  completion of the  ENDFIB-V nuc lea r  d a t a  

f i l e  and on the  dec i s ion  by the  DOE t o  l i m i t  t h e  d i s t r i b u t i o n  of t h c  

genera l  purpose f i l e s  and der ived m u l t i ~ r o u p  a p p l i c a t i o n  f i l e s  t o  U.S. 

and AECL (Chalk River) u s e r s ,  except f o r  t h e  a u x i l i a r y  f i l e s  f o r  

Standards,  Act in ides ,  Dosimetry and F i s s i o n  Products (see NNDC news le t t e r  

n. 79-2). 

Also, concern i s  expressed by t h e  NEA S e c r e t a r i a t  on t h e  t r end  t o  l i m i t  

t h e  a v a i l a b i l i t y  through t h e  Data Bank of some important  procrams and, 

i n s t e a d ,  t o  r e s o r t  t o  b i l a t e r a l  agreements f o r  t h e  exchange of such 

programs, 

I n  order  t o  g ive  r i s e  t o  a more re laxed a t t i t u d e  i n  t h e  r e l e a s e  of d a t a  

f i l e s  and programs f o r  the  b e n e f i t  of a l l  NEA c o u n t r i e s ,  i t  i s  decided 

t h a t  a l l  members should forward t o  t h e i r  n a t i o n a l  a u t h o r i t i e s  t h e  

agreed statement. Such a s ta tement ,  obta ined from a 

d r a f t  prepared by Rowlands, i s  a  warm appeal  "to f i n d  a balance  of 

c o n t r i b u t i o n s  acceptable  t o  a l l  p a r t i e s "  s o  t h a t  a f r e e r  exchange of 

i n f o r n a t i o n  may t ake  place  between a l l  NEA member c o u n t r i e s .  

Such a statement w i l l  be forwarded a l s o  t o  t h e  NEACRP throuzh F o r t ,  

NEANDC observer .  
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Dzt e I h ~ r a t i o n  Locetl on QSVDI! of 1,Tectinr: T i t l e  Responsible S t a f f  

.January 28- Advances i n  Nuclear J.J. Schmidt, 

F c b r ~ a r y  22 4 weeks ICTP Trieste ,  T ra in iqy  Course Theory f o r  Applications N. DayDay 
I t a l y  

* tt 
April 14-18 5 days Utrecht, Advisory Cronp Nuclear S t m c t u r e  arid A. Lorenz 

Holland Decay Data 

March 37-21 5 days Debrecen, Consultants Neutron Source K. Okamota 
Ilungary Propert ies  

19-22 4 day8 Par is ,  Prance Technical Committee Atomic and Molecular K. Katsonis 
(At1.i) Data fo r  Fusion 

;.lay 23-24 2 days Paris ,  France Consultmts AgT.1 Data Centre h'ct- Head of A+![ Dzte 
worlc Unit 

June i2-13 2 days Vienna, Austria Research Co- Intercomparison of  H.D. Lemnel 
oldinat ion '. Actinide Neut ton Nuclear 

Data Evaluations ' 

June 12-1 3 2 days Vienna, Austria Research Co- Measurement and TS'valu- A. Lorenz 
ordinat ion e t ion  oP Transectinium 

Isotope Nucl ear  Decay 
Data 

.June 16-20 5 days Vienna, Austr ia  Technical Committee I l t h  meet in^: of t h e  J.J. S c h d d t ,  
In to rnx t io~ml  Nucloar A. Lorenz 
Dntn Commi t t ee  (INDc) 

X 
October 6-10 5 days Vienna, Austria Consultants Biomedical Nuclear Data A. Lorenz 

X 
November 24-28 5 days Drookhaven, USA Consultnnts I"i f th  Annual. Nuclear H.D. Lemmel 

RcaotignData Ccntrc 
Iricctinz 



M)S Meet in~s  planned f o r  1931 

Type of Meeting T i t l e  

Conference (possible Nuclear Data f o r  Reactors and other  Applications 
IAEh cooperation) (OECD-ISEA) 

Technical ~ o ' m i t t e e  

Advisory Group 

12th Meeting of IllDC il all i n  Vienna) 
. . , 

Nuclear Data f o r  Radiation Damage and Dos imet r~  
(Nay 1981) 

Aavi sory Group Nuclear Data f o r  Alternate Fuel Cycles 

.' Consultants* 

Consultant S* 

Consult an t s  * 

Uranium and Plutonium Resonance Parmete r s  

Sixth Annual Meeting of the Nuclear Reaction 
.Data Centres (Fa l l  i n  ~ i e n n a )  

Meeting of the Atomic a?d b:olecular (A+l-l) Data 
Centre Network 

Research Coordination Lnteroornparison of Actinide Heutmn fluclear 
Data Evaluations 

Research Coordination Measurement and Evaluation of Transactinium 
Isotope Nuclear Decay Data 

Research Coordination * 14 MeV Ifuclear Data Meas~rements for F u s i ~ n  

Research Coordination * A+16 Data Evaluati on 

- 
* Nev projec t  t o  be orgsnized' in 19%. 



NDS Meetinrrs planned f o r  1982 

Type of 1-ieeting T i t l e  - 

Conference (poss ib le  Nuclear Data f o r  Technology (USA) 
IAEA Cooperation) 

Training Course 

Advisory Group . 

Advisory Croup 

Consultants 1 

Consultants' 

. Research Coordination 

Research Coonlination 

Research Cooldination 

Nuclear Physics f o r  Applications 

Biomedical Nuclear Data 

Eieeting of the  Nuclear S t m c t u r e  and Decay 
Data Network 

Seventh Annual Meeting of the  Nuclear Reaction 
Data Centres (USSR) 

U-235 Fast-f ission Cross Sect ions 

Meeting of the Atomic and Molecular (A+M) Data 
Centre Network 

Intercomparison of Actinide Neutron Uuclear 
Data Evaluations 

Measurement and Evaluation of TransactirAun 
Isotope Nuclear Decay Data 

14 MeV Nuclear Date Measurements f o r  Fusion 

Research Cooldination A+M Data Evaluation 
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Cenrral 8,rea~ lor ~ L C  ea. Mear.remenls 
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Topical Discussion 

a t  the occasion of the 21st NEANDC Meeting 

on 26th September, 1979 a t  CBNM Geel 

Progress i n  Neutron Data of Structural Materials 

fo r  Fast  Reactors s ince the NEANDC/NEACRP Spec ia l i s t  

Meeting a t  CBNM, Gee1 i n  December 1977 

Conference Room in -the Main Building of CBNM 

P R O G R A M M E  

Session A Chairman: D.B. Gayther 

8.30 - 8.50 : Measurement of (n, charged pa r t i c l e )  reaction cross sections 

of s t ruc tura l  materials fo r  f a s t  reactors.  

S.M. Qaim and R. Wilfe 

8.50 - 9.00 : Determination of cross sect ions fo r  the neutron induced helium 

production on Cr, Fe, Ni and 5 4 ~ e .  

A. Paulsen, H. Liskien, F. Arnotte, R. Widera 

9.00 - 9.45 : Contributions from the USA 

9.45-10.00 : High resolution cross sect ion measurements of s t ruc tura l  
materials.  

A. Brusegan, F. Corvi, G. Rohr, R .  Shelley, T. van der Veen, 

E .  Cornelis, C. Jungmann, L. Mewissen, F. Poortmans 

10.00-10.10 : Recent work on s t ruc tura l  material cross sections a t  Karlsruhe. 

F. Frlihner, K .  Wisshak, F. Kippeler 

10.10-10.30 : Coffee break 



Session B Chairman: F. FrBhner 

10.30-10.45 : Capture cross sections of s t ruc tura l  materials measured with 
the Harwel l large l iquid s c i n t i l l a t o r .  
D.B. Gayther, 3.  Thorn, M.C. Moxon, J.E. Jo l ly  

10.45-11.20 : Transmisssion measurements on the Harwell Synchrocyclotron. 
G. D. James and D.B. Syme, presented by M.C. Moxon 

Comparison of computer programmes used to obtain resonance 
parameters from capture data. 
M.C. Moxon 

11.20-11.50 : Progress in  neutron 'cross sect ion measurements and evaluations 
concerning s t ruc tura l  materials in  Japan. 
K. Tsukada 

11.50-12.10 : Evaluation of neutron cross sect ions fo r  some corrosion products 

of s t a i n l e s s  s t e e l .  
H .  Gruppelaar, H.A.J. van der  Kamp 

12.10-12.30 : Measurements of s t ruc tura l  material capture to  2 3 5 ~  f i ss ion  r a t e  
r a t i o s  i n  intermediate and f a s t  spectra.  
P. Azzoni e t  a l .  

12.30-12.50 : General discussions. 



APPENDIX 3 
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B r i e f  Resum6 of t h e  Free  Discussion 

F. K .  Frohner 

A f t e r  t h e  l a s t  p r e s e n t a t i o n  t h e r e  was about h a l f  an hour 

of f r e e  d i s c u s s i o n  and comments. 

The examples of d i s c r e p a n t  resonance parameter  s e t s  shown b y .  

F. Perry f o r  6 0 ~ i + n  and by F. FrBhner f o r  58Fe+n had caused 

some concern.  A f t e r  some d i s c u s s i o n ,  however, it w a s  concluded 

t h a t  f o r  6 0 ~ i  agreement between Harwell and ORVL was s a t i s f a c t o r y  

f o r  t h e  m a j o r i t y  of  l e v e l s  and t h a t  t h e  e f f e c t  of t h e  remaining 

d i s c r e p a n c i e s  was probably t o l e r a b l e  f o r  p r a c t i c a l  purposes  

such a s  group c o n s t a n t  c a l c u l a t i o n ,  The d i s c r e p a n c i e s  f o r  5 8 ~ e  

looked more s e r i o u s .  With r e s p e c t  t o  t h e  q u i t e  d i f f e r e n t  e f f e c t i v e  

r a d i i  f o r  p o t e n t i a l  s c a t t e r i n g  it was s a i d  t h a t  t h e  formal 

s e p a r a t i o n  between p o t e n t i a l  s c a t t e r i n g  and resonance c o n t r i b u t i o n  
i s  n o t  unique b u t  depends on t h e  channel  r a d i u s  chosen,  on t h e  

number and range o f  e x p l i c i t l y  t r e a t e d  rcsonances i n c l u d i n g  n e g a t i v e  

l e v e l s  and on t h e  formal  t r e a t m e n t  o f  a l l  o t h e r  ( " d i s t a n t " )  l e v e l s .  

V a r i a t i o n s  of t h e  e f f e c t i v e  r a d i u s  can be compensated t o  some 

e x t e n t  by v a r i a t i o n s  of t h e  resonance widths .  The f i n a l  c r i t e r i o n ,  

a p a r t  from d a t a  u n c e r t a i n t i e s  due t o  background s u b t r a c t i o n ,  

sample i m p u r i t i e s  e t c . , c a n  only  be  t h e  goodness o f  f i t .  The p r o p e r  

p e r s p e c t i v e  was e s t a b l i s h e d  by t h e  remark t h a t  5 8 ~ e  was impor tan t  

f o r  a s t r o p h y s i c s  b u t  n o t  f o r  r e a c t o r  technology. Neve r the l e s s  

t h e  5 8 ~ e  d i s c r e p a n c i e s  should  be t aken  a s  a warning by resonance 

a n a l y s t s  and u s e r s  of  resonance parameters  t h a t  t r ansmiss ion  

a n a l y s i s  i s  n o t  a s  umproblematic as i s  o f t e n  assumed. 

A ques t ion  whether i t  was r e a l l y  necessa ry  t o  pa rame t s i ze  high- 

r e s o l u t i o n  d a t a  was answered i n  t h e  a f f i r m a t i v e .  The main r easons  

given were t h e  need f o r  resonance parameters  i n  t h e  r e d u c t i o n  o f  

c a p t u r e  ( o r  o t h e r  r e a c t i o n s )  y i e l d  d a t c  and t h e  bad e r r o r s  i n  



s e l f - s h i e l d e d  group c o n s t a n t s  caused by t h e  i n e v i t a b l e  energy 

s h i f t s  and d i f f e r e n t  r e s o l u t i o n  e f f e c t s  i n  t a b u l a t e d  exper imenta l  

d a t a  from d i f f e r e n t  experiments .  These can on ly  be e l i m i n a t e d  
by gene ra t ing  t h e  v a r i o u s  c r o s s  s e c t i o n s  needed (a (I from n' T 
a c o n s i s t e n t  s e t  o f  resonance parameters .  

The d i s c u s s i o n  than  tu rned  t o  a  d i s c u s s i o n  of  t h e  1.15  kev l e v e l  

of 5 6 ~ e + n .  It was concluded t h a t  f i n a l l y ,  a f t e r  c l a r i f i c a t i o n  

o f  normal iza t ion  problems a t  G e e l  and o f  dead-time e f f e c t s  a t  

Harwell ,  t h e  Geel t r ansmiss ion  measurements and t h e  Harwell  

c a p t u r e  measurements gave v a l u e s  of r and of r t h a t  agreed 
Y 

w i t h i n  e r r o r  b a r s .  I n  c o n t r a s t  t o  t h i s  t h e  27.7 kev l e v e l  of 

was still  a  m a t t e r  o f  concern.  The new Kar ls ruhe  c a p t u r e  measurement 

wi th  t ime-o f - f l i gh t  d i s c r i m i n a t i o n  a g a i n s t  c a p t u r e  of  s c a t t e r e d  

neu t rons  o u t s i d e  t h e  sample was r e p o r t e d  t o  g i v e  much b e t t e r  
accuracy  ( r. 6 % )  f o r  r thLn a l l  p rev ious  experiments .  

Y 
Unfor tuna te ly  t h e  most r e c e n t  Harwell  f i g u r e s  and new d a t a  from 

Lucas Height a r e  30-40% lower,  a l though wi th  l a r g e r  e r r o r s .  

The last  p o i n t  d i s c u s s e d  concerned mult iple-photon d e t e c t i o n  

i n  to t a l - ene rgy  d e t e c t o r s .  There seem t o  be  c o n f l i c t i n g  t h e o r e t i c a l  

r e s u l t s  f o r  t h e  p rope r  weight ing  f u n c t i o n s  b u t  F. Corvi  p re sen ted  

new exper imenta l  r e s u l t s  i n d i c a t i n g  t h a t  t h e  c o r r e c t i o n s  f o r  

m u l t i p l e  even t s  a r e  q u i t e  small (few pe rcen t )  f o r  t h e C 6 D 6  t ank  
a t  Geel.  




