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5 .  Openin?, 

A f t e r  t h e  opening of the  meeting by t h e  chairman,  committee members 

a r e  welcomed by. A .  Zucker,  ORXL d i r e c t o r ,  who g ives  a l s o  a  b r i e f  

d e s c r i p t i o n  o f  the  main f a c i l i t i e s ,  among which the  new 25 P r V  

r e c y c l e d  Van de Graa f f ,  and i l i u s t r a t e s  t h e  new and con t inu ing  

a r e a s  o f  i n t e r e s t  i n v e s t i g a t e d  et  ORNL. 

The l o c a l  s e c r e t a r y  announces the  absence of J .  Smith, IAEA 

o b s e r v e r ;  some o u e s t i o n s  concerning I.4EA may be d e a l t  w i th  by 

H. Vonach. 

Apologies f o r  absence have been r e c e i v e d  from Rockhoff; i n  

h i s  p l a c e  Euratom r e p r e s e n t a t i o n  w i l l  b e  a s s u r e d  bv B. L i s k i e n  

who w i l l  be a b l e  t o  j o i n  the  meeting dur ing  t h e  a f t e rnoon  s e s s i o n  

of ~ u e c d a y ,  A p r i l  4 t h .  

11. Nat iona l  P rogress  Repor ts  

1 Summaries 

P rogress  r e p o r t s  i n  w r i t t e n  form a r e  p r e s e n t e d  from Germany, U.S., 

Japan,  Canada, A u s t r i a  and Euratom (appendix 1 5 ) .  No summary i s  

p r e s e n t e d  o r a l l y ;  only  new and planned f a c i l i t i e s  a r e  p r e s e n t e d  

( fo l lowing  i t em) .  

2 F a c i l i t i e s ,  New and Planned 

U.S.A. Eotz d e s c r i b e s  the  new pu l sed  neu t ron  f a c i l i t y  bJNF'., ob ta ined  

from an 800 MeV p r o t o n  beam a t  LAEPF, and the  p lanned performance of 

t h e  s t o r a o e  r i n g .  

P e e l l e  d e s c r i b e s  the  p l a n s  t o  upgrade ORELA w i t h  a  new bunching 

system which should  i n c r e a s e  t h e  beam c u r r e n t  by a  f a c t o r  3-4. 

Smith informs about the  s t a t u s  o f  the  mL superconduct ing l i n a c  t o  

b e  used t o  boost  the  energy of heavy i o n s  from t h e  FS tandem. 

Sowman r e l a t e s  on a proposed Very I n t e n s e  R a d i a t i o n  F a c i l i t y  b e i n g  

cons ide red  a t  NBS a s  a  p o s s i b l e  replacement of the  e l e c t r o n  l i n a c .  

Th i s  would be an i n d u c t i o n  l i n a c  capable  of a c c e l e r a t i n g  up t o  36 

Me\' e l e c t i o n  p u l s e s  5  t o  60 n s e c  wide w i t h  2000 A peak c u r r e n t  a t  a 

r e p e t i t i o n  r a t e  of 180 pps .  Due t o  t h e  independent  phas ing  o f  each  .. 
s e c t i o n ,  i t  could a l s o  a c c e l e r a t e  p r o t o n s ,  d e u t e r o n s  and h e a v i e r  

i o n s .  A s t o r a g e  r i n g  could a l s o  be added t o  o b t a i n  a  1002 du ty  cyc le  

beam. 

U . K .  -- Sorrerby gi:~es a  b r i e f  d e s c r i p t i o n  of the  new e l e c t r o n  l i n a c  

at Handell  ( see  Kiev Conference,  1977) .  



The s)~nchrocpclot ron a t  Hangell  w i l l  p robably  be c losed .  

The s p a l l a t i o n  neut ron source  a t  t h e  7 GeV a c c e l e r a t o r  a t  Rutherford  

Lab. i s  rep laced  by 2 t a r g e t  system f o r  s o l i d  s t a t e  s t u d i e s .  

An i n t e n s e  pu i sed  neu t ron  source  i s  planned us ing  the  800 HeV 

c y c l o t r o n ,  t o  o b t a i n  a  y i e l d  of 4.1016 n l s e c  wi th  0 .4  \!sec p u l s e s .  

Germany. C i e r j a c k s  g i v e s  t h e  c h a r a c t e r i s t i c s  of t h e  improved i s o -  

chronous c y c l o t r o n  a t  Kar l s ruhe ,  which now can d e l i v e r  p u l s e s  of 

0 .6  n s e c  wi th  a  mean c u r r e n t  corresponding t o  40 UP a ?  200 kHz ' 

r e p e t i t i o n  r a t e .  He r e p o r t s  a l s o  on s t u d i e s  f o r  an i n t e n s e  n e u t r o n .  

s o u r c e ,  t o  b e  ob ta ined  presumablp from a l i n e a r  a c c e l e r a t o r  and t h e  

d+Li r e a c t i o n ,  designed f o r  r e s e a r c h  work on d a t a  f o r  c o n t r o l l e 2  

n u c l e a r  f u s i o n  programs. The work of the  t h r e e  c y c l o t r o n s  a t  .Tiilich, 

E s s e n :  and Araunschrse i  i s  mentioned hy Qaim ( see  I\TANDC (E) 192 IT vo1.V) .. 

111. Advances i n  Measurements and Eva lua t ions  

1 S c a t t e r i n g  

Shor t  r e p o r t s  a r e  p r e s e n t e d  on t h e  fo l lowing  works: 

a )  F a s t  neu t ron  s c a t t e r i n g  c ross - sec t ions  a t  Eruysres- le-Chi te l  

( see  NEAhDC(E)194 L ) .  

b )  Fe-56 s c a t t e r i n g  c r o s s  s e c t i o n  measurements a t  Rar l s ruhe .  

c )  Resonance s c a t t e r i n g  work a t  ORELA t o  a s s i g n  s p i n  and p a r i t y  

from angular  d i s t r i b u t i o n .  

Pe rey  says  t h a t  i n t e r f e r e n c e  between S-wave resonance and p-wave 

phase s h i f t s  cause r e l a t i v e l y  l a r g e  engu la r  d i s t r i b u t i o n  e f f e c t s  i n  

neu t ron  s c a t t e r i n g ;  these  might have some importancc i n  s h i e l d i n g .  

A.  Smith p o i n t s  o u t  the  l a r g e  d i s c r e p a n c i e s  shorin by benchmark 

c a l c u l a t i o n s  of t r a n s p o r t  c r o s s  s e c t i o n s  i n  Fe.  

2  F i s s i o n  Neutron Spec t ra  

Michaudon r e p o r t s  on f i s s i o n  neu t ron  s p e c t r a  neasurements performed 

a t  BruySres-le-Ch2tcl ( s e e  LTANDC (E1193 L ) .  

Perey  evokes t h e  problem of e r r o r  c o r r e l a t i o n s ,  w i t h  p a r t i c u l a r  

r e f e r e n c e  t o  Cf-252 and U-235. 

3  F i s s i o n  Cross-Sections 

A Smith c o m e n t s  on the  of(U-235)lo (1'-238) d i sc repancy  i n  the  P'eV 
f  

r e g i o n .  The measuremerit of f i s s i o n  c r o s s  s e c t i o n  o f  Th-232 a t  AKL 

i ave  va lues  c o n s i s t e n t l y  lower than EI\'DF/R I V  d a t a  i n  the  ?!eV r e p i o n ,  

w h i l e ,  f o r  l!-233, measured v a l u e s  a r e  h i g h e r .  

tleasurements pcrforn?cd a t  Kar l s ruhe  on IT-235, Pu-239 ar.d Pu-240 i n  

the  1-20 !!fir r e g i c n  a r e  rep0rtr.d by C i e r j a c k s  (see  NT.I' .NDC(E)~~~ ~ , v o l . V ) -  



4 F? scion product  Nuclear Data - 
Sowerby p resen t s  the progress  r e p o r t  on c h r m i c a l ~ n u c l e a r  da t a  

NEkNDC(UK)172 A conta in ing  a l l  r ecen t  measurement afid eva lua t ion  

work on FP performed i n  the  UK. 

F o r t  s u m a r i z e s  the FP c ross  s e c t i o n  eva lua t ion  work c a r r i e d  out  

under the j o i n t  I ta l ian-French program. I n t e g r a l  e z ~ e r i m e n t s  showed 

d iscrepancies  with the eva lua ted  da ta  of Nd-143, Ag-109 and Sm-151; 

eva lua t ion  of these  n u c l e i  w i l l  be repeated.  

Qaim o u t l i n e s  b r i e f l y  t h e  cont inuing  work.on the  h a l f - l i v e s  of FP 

performed a t  3;lich with the  mass sepa ra to r  JOSEF. 

No o r a l  p r e s e n t a t i o n  of the  U.S. work i s  given due t o  t h e  absence 

of C. Reich. 

The measurement performed a t  Oak Ridge i s  descr ibed  by Spencer. 

A 900 P. Gd poisoned l i q u i d  s c i n t i l l a t o r  tank was employed; 

c o r r e c t i o n s  were made t o  take i n t o  ,account e f f i c i e n c y  v a r i a t i o n s  

'with angle of emission and energy of  neut rons .  

IQ. 

1 

I n t e r n a t i o n a l  Develo~ments  i n  Nuclear Data Measurements, Compilations 

and Evaluat ions 

A Chain Evelua t ion  

P e a r l s t e i n  and Ewbank o u t l i n e  the  c u r r e n t  s t a t u s  of i n t e r n a t i o n a l  

cooperat ion and the r c l e  of t h e  Nuclear S t r u c t u r e  and Decay Data 

Network of IAEA. E f f o r t s  a r e  made t o  organize a  four-year update 

cyc le  f o r  the  Table of I so topes  and the Nuclear Data Sheets .  

The U.S. o rxan iza t ion ,  type of d a t a ,  fo rma t s , e t c . . o f  the  Evaluated 

Nuclear S t ruc tu re  Data F i l e  (EKSDF) a r e  d i scussed ,  and t h e  c e n t r a l i z e d  

coordinat ior!  ro^le of the National  Nuclear Data Center a t  RNL and of 

the  >?uclear  Data P r o j e c t  a t  ORKL i s  e l u c i d a t e d .  

The Corni t tee  asks f o r  a  w r i t t e n  r e p o r t  desc r ib ing  the EXSDF* 



2 NRDC/CSEWG 

p e a r l s t e i n  desc r ibes  t a s k s  and composition of the  Cross Sec t ion  

Evalua t ion  Working Group, who i s  charged of the  eva lua t ion  of neu- 

t ron  d a t a  and t h e  maintenence of the ENDFIB f i l e .  1n . add i t ion  t o  the  

General Purpose Library ,  P e a r l s t e i n  mentions some Specia l  Furpose 

F i l e s ,  such as  the Act in ide  f i l e ,  ~ r h i c h  i s  planned f o r  completion 

a t  che end of 1978. 

As summarized by Michaudon a t  t h e  end of t h e  d i scuss ion ,  1) the  

Committee asks  t o  be informed on the schedule of each new v e r s i o n  

of ENDFIB, 2 )  Cooperation with non-US eva lua t ion  groups i s  p o s s i b l e ,  

provided t h a t  they conform with t h e  c h a r a c t e r i s t i c s  of ENDFIB 

(complete information base,  documented, i n t e g r a t e d  i n t o  methodology, 

a p p l i c a t i o n  independent) ;  3) It i s  suggested t h a t  non-U.S. e v a l u a t o r s  

could a t t e n d  CSWEG meetings. 

A l l  forms of coopera t ions  i n  t h i s  a r e a  w i l l  be  coordinated by 

P e a r l s t e i n .  

3 Separa ted  I s o t o p e s ,  Samples 

Af te r  i n t r o d u c t i o n  by E. Newman, J .L .  Burnet t  i l l u s t r a t e s  t h e  

i s o t o p e  loan  and s a l e s  program. 

The fol lowing informat ion  i s  obta ined  on ques t ions  r a i s e d  by t h e  

Comli t t e e :  

a )  In  genera l  i t  i s  not  p o s s i b l e  t o  ob ta in  c r e d i t  upon r e t u r n  of  

purchased samples. 

' b) Cost i s  always c a l c u l a t e d  a t  time of shipment; any pavment i n  

advance i s  taken as  a  depos i t .  

c )  Chemical p u r i f i c a t i o n  of a c t i n i d e s  dur ing  loan per iod  i s  

a l lowed,  b u t  l o s s e s  must be payed. 

d) The ques t ion  of shipment by a i r  of Pu i s o t o p e s  i s  n o t  solved 

i n  genera l ;  one must o b t a i n  a  s p e c i a l  d i spensa t ion ,  case by case .  

E .  Newman g ives  a  d e s c r i p t i o n  of i so tope  s e p a r a t o r s  i n  use.  Future  

sepa ra t ion  p l ans  can i n  p r i n c i p l e  be inf luenced  a l s o  by non-U.S. 

needs,  provided they a re  knohn very much i n  advance; anyway i t  i s  

a l s o  a  oues t ion  of c o s t .  

C .  O t t ince r  makes a  review of i so tope  d i s t r i b u t i o n  programs, and 

expla ins  the  r u l e s  f o r  purchase of i so topes  and s e r v i c e s ,  and f o r  



con t rac t s  and procurement of loans from the  r e sea rch  ma te r i a l  

c o l l e c t i o n  . In  the d i i c u s s i o n  of some ques t ions  

r a i sed  by the Committee, the fol lowing information i s  obtained:  

a )  Pu i so topes  f a l l  under NPT . Guidel ines f o r  procurement 

of Pu i so topes  t o  non-U.S. users  w i l l  probably be a v a i l -  

ab l@ wi th in  2  o r  3 months. 

b) The master agreement wi th  Euratom i s  s t i l l  v a l i d  up t o  the  

end of the  y e a r .  

c )  Separated i so tope  product ion l e v e l ,  which i s  determined by 

foreseen  revenue,'may be h igher :  i f  t he re  were a  demand, 

t h e  opera t ion  could be expanded, b u t  the  c o s t  may be 

extremely h igh .  

E. Kobisk reviews the inventory forms, s e r v i c e s ,  p o s s i b i l i t i e s  

of convert ing the m a t e r i a l s  i n  d i f f e r e n t  forms, such a s  me ta l s ,  

a l l o y s ,  ceramics, r e a c t o r  dosimetry m a t e r i a l s ,  t r ack  r eco rde r  

depos i t s ,  s tandard  reference  f i s s i o n  f o i l s ,  e t c . :  

4  Flux ~n te rcompar i son  

Bowman descr ibes  the  U.S. progremmes, a s  r epor t ed  a t  the Normaliza- 

t i o n  and Standards Subcorni t tee  of CSEWG, and summarizes the  r e s u l t s  

of  the  I n t e r n a t i o n a l  S p e c i a l i s t s  Symposium on Neutron Standards snd 

Appl ica t ions .  Standard f l u x  intercomparison a t  14 MeV, 2.5 MeV and 

250 keV shows a  spread approximately as  l a r g e  a s  the auoted uncer- 

t a i n t y .  A new i n t e r n a t i o n a l  programme of intercomparison of the  

measured neutron emission r a t e  of a  c i r c u l a t i n g  Cf-252 source w i l l  

b e  s t a r t e d  wi th in  2-3 months. 

For a  new i n t e r n a t i o n a l  intercomparison of 14 MeV neutron sources ,  

s t u d i e s  a re  being made about t r a n s f e r  methods. 

An ANL/NBS intercomparison of f i s s i o n  f o i l s ,  used a s  secondary 

s tandard  f o r  f a s t  neutron f luence  measurements, gave agreement wi th in  

1%. 

5 Half-Lives . 

I n  the d i scuss ion  on s tandard h a l f - l i v e s ,  needed f o r  f o i l  assaying  

and r e a c t o r  burn-up measurements, A.  Smith says t h a t  h igh ly  accura te  

de terminat ions  a re  needed f o r  a l l  U i s o t o p e s ,  Pu-241, Cm-242, Pu-242. 

Smith r e p o r t s  a l s o  on alpha decay measurements performed a t  Argonne 

on Pu-238, Pu-239, Pu-240, Pu-242 and Cm-242. 



V. New and Continuing ??uclcar Data Needs 

1 Cross Sec t ions  f o r  High Energv Neutron Damage Sources 

A .  Smith r e p o r t s  on the  10-40 MeV Neutron Cross Sec t ion  Symposium 

he ld  i n  Broolchaven (see NEAI\'DC(US)202 L) and reviews the  p r o j e c t s  

f o r  i r r a d i a t i o n  t e s t  neutron sources  i n  the  frame of r e sea rch  on 

m a t e r i a l s  f o r  f u s i o n  technology. 

T'ne need i s  s t r e s s e d  f o r  an i n t e g r a l  t e s t  f a c i l i t y  f o r  dosimetry 

i n  f u s i o n  r e a c t o r  work. A b r i e f  d e s c r i p t i o n  i s  given of  the  proposed 

Fusion M a t e r i a l s  I r r a d i a t i o n  Tes t  f a c i l i t y  (FMIT) t o  be loca ted  a t  

t h e  Hanford Lab., which should provide  a  continuous output  of 
16 

2x10 high-energy neutrons  p e r  second. 

Nuclear  d a t a ,  s p e c i a l l y  neutron dosimetry r e a c t i o n s ,  necessary  f o r  

c h a r a c t e r i z a t i o n  of t h e  neutron spectrum and f luence  of FMIT 

are reviewed. 

The inadequacy of  c u r r e n t  knowledge of t h e  i n e l a s t i c  neutron 

s c a t t e r i n g  c r o s s  s e c t i o n s  i n  s h i e l d i n g  problems of these  neutron 

sources  i s  po in ted  o u t  by B. Leonard. 

2 Cross Sec t ions  of Gas Producing React ions  

Qaim u n d e r l i n e s  t h e  importance of  d e t a i l e d  i n v e s t i g a t i o n s  on n u c l e a r  

r e a c t i o n s  l ead ing  t o ' t h e  product ion of Hydrogen and Helium i n  

s t r u c t u r a l  m a t e r i a l s .  Most important  a t  14 MeV a r e  (n,p) and ( n , a )  

r e a c t i o n s ,  b u t  it has  been demonstrated t h a t  r e a c t i o n s  l i k e  ( n , n l p )  

and ( n , n T a )  can c o n t r i b u t e  apprec iab ly ,  and should deserve e x t e n s i v e  

s tudy .  Cur ren t ly  only two groups,  a t  Livermore and ~ k i c h ,  a r e  

engaged i n  t h i s  type of work: i t  i s  adv i sab le  t o  i n c r e a s e  the  e f f o r t s  

i n  t h i s  d i r e c t i o n .  It i s  suggested t o  extend t h e  LLL so leno id  rrethod, 

and t o  s h d v  the  (n ,n )  r e a c t i o n  i n  t h e  N-14 c o n t a r i n a n t  i n  s t a i n l e s s  

s t e e l .  

3 Fusion Data Seeds 

Motz n o t e s  t h e  u n s a t i s f a c t o r y  knowledge of  f u s i o n  r e a c t i o n  c ross  

s e c t i o n s  b c l o ~ ,  l 0 0  keV; the c o n t r i b u t i o n  of t h e  t a i l  of the  n a x ~ v ? l l i a n  

d i s t r i b u t i o n  of  p r o j e c t i l e  v e l o c i t i e s  i n  t h i s  low-energy reg ion  has  an  
4 4 

apprecie 'ole i ~ j o r t a n c e .  iiork pcrforned on T ( t , 2 n )  I le ,  D ( t , n )  He and 
3 

D(d,n) He 2 t  Los Alanos i s  i l l u s t r a t e d .  

A b e t t e r  knowledpe i s  needed a l s o  of the T+t c r o s s  s e c t i o n  f o r  d i a ~ n o s i s  

of plesma cond i t ions .  I n  the  d i s c u s s i o n ,  l.is!:ien p o i n t s  out  the  

importance of r e a c t i o n  c ross  s e c t i o n s  f o r  d  n u c l e i  r e c o i l i n g  i n  t h e  

b l a n k e t  m a t c r i ~ l  o f  fus ion  r e a c t o r s .  



I n t e g r a l  experiments on fus ion  b lanket  m a t e r i a l s ,  performed wi th  

14  PieV neutrons and threshold  de tec to r s  o r  proton r e c o i l  o r  time- 

-o f - f l i gh t  spectrometers  showed l a rge  d iscrepancies  with c a l c u l a t e d  

d a t a .  

4 Cross Sect ions f o r  the Thorium Fuel Cycle 

D. Rar t ine  reviews c u r r e n t  problems concerning the  Thorium 

cycle. Since breeding r a t i o s ,  both f o r  thermal and f z s t  

b reede r s ,  e r e  est imated t o  be very low, i . e .  around 1 .05 ,  i t  i s  

necessary t o  reach a  h igh  p r e c i s i o n  i n  the eva lua t ion  of Th and U-233 

d a t a ,  a l l  the more so as  one has  t o  take i n t o  account l o s s e s  i n  f u e l  

r ecyc le  (2% minimum). Great importance i s  given t o  the  capture  

c ross  s e c t i o n  of Th-232 through which U-233 i s  produced a f t e r  decay 

of t h e  271 days Pa-233. 

Other breeding concepts be ing  considered are :  

a )  Use of Pu-U as  d r i v i n g  f u e l  and Th a s  b l a n k e t ,  

b) Use of a c c e l e r a t o r s  t o  produce high energy p a r t i c l e s  (see 

Proceedings of an Information Meeting on Accelera tor  Breeding, 

1977, CONF-770107). 

Problems i n  f u e l  reprocess ing  a r e  given by t h e  presence of h igh ly  

pene t r a t ing  2.6 MeV gamma rays  from the decay of T1-208. 
232 Important c ross  s e c t i o n s  t o  be s tud ied  a re  Th(n,2n) ,  2 3 3 ~ ( n , 2 n )  

2 3 3 ~ a ( n , 2 n )  2 3 0 ~ h ( n , y ) .  

It i s  noted t h a t  Th-230 content  depends on the  source of Th ores .  - 
Measurements r e l a t e d  t o  the  c r i t i c a l i t y  ( f i s s i o n ,  capture  and v ) 

f o r  U-233 a re  obviously of g r e a t  i n t e r e s t .  

Moreover, i n  f a s t  r e a c t o r s ,  f i s s i o n  r a t e  i n  Th-232 w i l l  be a  f a c t o r  

3-4 lower than i n  U-238 f o r  U-Pu breeders ,  r e s u l t i n g  i n  h ighe r  

requirements on t h e  f i s s i l e  j so tope .  

Bowman p o i n t s  o u t  t h a t  Th-232 p u r i t y  requirements a r e  100 times 

l e s s  s t r i n g e n t  i n  thermal than i n  f a s t  breeders .  He a l s o  under l ines  

the  poss ib l e  i m o r t a n c e  of D 0  photoneutron c ross  s e c t i o n  i n  thermal 
2 

breeders .  

Cross descr ibes  the  i n v e s t i g a t i o n s  performed i n  Canada on f i s s i o n  

c r o s s  s e c t i o n s  of U-233, and capture  c ross  s e c t i o n  of U-233 and 

Th-232 a t  thermal e n e r g i e s .  

Rowlands no te s  t h a t  en!ploping P-233 i n  f a s t  r e a c t o r s  would reduce 

t h e  Sodium void e f f e c t .  



C .  Weisbin describes the  a c t i v i t y  of CSClEG f o r  c r o s s  s e c t i o n s  

r e l e v a n t  t o  the Thorium cycle ,and d i s t r i b u t e s  a  memorandum from 

M. Bhat on Th-232 cap tu re  c ross  s e c t i o n  e v a l u a t i o n  f o r  ENDFIB V. 

R.  Block reviews the  s t a t u s  of measurements of  Th c r o s s  s e c t i o n s  

a t  low energy.  In  p a r t i c u l a r  the  value  of the  f i s s i o n  c ross  s e c t i o n  

a t  t i i ~ r m a l  energy ob ta ined  a t  RPI ,  54 ub , i s  much h ipher  than the  

corresponding va lue  ohta ined a t  Crenoble. 

Block d e s c r i b e s  a l s o  the  use of  t h e  slowing down lead  spect rometer  

a t  RP? t o  measure t h e  b reed ing  r a t i o  f o r  U-233 f u e l  elements from 

Shippingpor t .  

Threshold d e t e c t o r s  a r e  used t o  determine the  amount o f  U-233 i n  

s p e n t  f u e l  e lements .  

5 Cross Sec t ion  Measurements f o r  t h e  Ac t in ides  

S. Raman summarizes t h e  work completed o r  planned a t  OWL. In  

p a r t i c u l a r ,  Th, U ,  Np and Pu samples were i r r a d i s t e d  w i t h  a  t o t a l  

dose of  1oZ3 neu t rons ;  t h e  build-up of a c t i n i d e s  was analysed and 

compared wi th  c a l c u l a t i o n s  performed wi th  the  ORIGEN program. 

Recommendations of t h e  1975 Kar lsruhe meeting a r e  brought t o  t h e  

a t t e n t i o n  of t h e  Committee. On t h e i r  b a s i s ,  t h e  f i r s t  Act in ide  

News le t t e r  was e d i t e d  by Raman ( the  second w i l l  be i s s u e d  i n  

N~vember 1978),  and IAEA i s  coord ina t ing  i n t e r n a t i o n a l  e f f o r t s  of 

measurements and e v a l u a t i o n s .  

S. Raman mentions a l s o  a  cooperat ion work between U.S. and U.K. on 

i n t e g r a l  exper iments ,  the  work a t  NBS on the  f i s s i o n  c r o s s  s e c t i o n  

of Np-237 and Am-243, and the  measurements a t  RP1 on a  4 sample 

o f  Cm-245 wi th  t h e  l ead  slowing down spect rometer .  

It i s  reminded t h a t  t h e  work performed a t  Harwell  on t h i s  s u b j e c t  

can be found i n  t h e  proceedings  of t h e  Kiev Conference. 

5 Decay Heat 

blot2 summarizes measurements and c a l c u l a t i o n s  performed a t  Los 

Alamos, and d e s c r i b e s  p l a n s  of the  AI\'$ 5 . 1  Committee t o  d c r i v s  a  nei, 

decay h e a t  s t andard  f o r  U-235. Resu l t s  a r e  p resen ted  a l s o  f o r  

Pu-239 and U-233. The 202 d i f f e r e n c e  i n  decay h e a t  between D and 

Pu given hv the &VS s tandard  i s  n o t  confirmed by er.periment, givinp, 

only  a 10% d i f f e r e n c e .  

K .  Dickens p r e s e n t s  the  r e s u l t s  of  s e v e r a l  exper iments  compared v i t h  

c a l c u l a t i o n s  based on C S D F ~ B - T V  d a t a ,  f o r  decay h e a t  from y - and 



p-rays. In  g e n e r a l ,  c a l c u l a t e d  and exper imenta l  d a t a  show d i f f e r e n t  

time bfihaviours,  bu t  only  i n  the  case  of Pu measured T r a y  h e a t  i s  

always h igher  than c a l c u l a t e d  from ENDFIB I V .  

bleasuremcnts and c a l c u l a t i o n s  performed a t  l d i n f r i t h  on Pu-239 and 

U-235 a r e  p resen ted  by Rowlands, who p o i n t s  o u t  d i sc repanc ies  of 

about 10% betvcen exper imenta l  and c a l c u l a t e d  d a t a  i n  Pu, and a  
4 

s i m i l a r  d iscrepancy i n  U-235 f o r  t imes l a r g e r  than 10 s e c .  

I t  i s  reminded t h a t  according t o  the  d e c i s i o n  taken a t  t h e  P e t t e n  

Conference, a l l  r e s u l t s  obta ined i n  t h e  OECD a r e a  concern in^ decay 

h e a t  from f i s s i o n  p roduc t s  should be  given t o  K. Dickens. 

As a  conc lus ion ,  Dickens recomniends the  f o l l o r ~ i n g  measurements of 

decay h e a t :  

i )  from f a s t  neutron f i s s i o n  i n  U-238 

i i )  from Pu-241 i n  thermal r e a c t o r s ;  t h i s  i s  s p e c i a l l y  important  

i n  case  of  a  p a r t i a l  enrichment p rocess  of spent  f u e l  rods .  

i i i )  Measurements a t  s h o r t  time need t o  be improved ( s t a r t i n g  

about 5 seconds a f t e r  shutdown)since c u r r e n t  d a t a  show 

s y s t e m a t i c  d e v i a t i o n s  from c a l c u l a t e d  va lues .  

7 Sh ie ld ing  f o r  LMFBR 

Maienschein summarizes the  r e s u l t s  p resen ted  a t  t h e  New York meeting 

of the  M S .  Important  m a t e r i a l s  a r e  Sodium and t h e  major c o n s t i t u e n t s  

of  Inconel ,  mild and s t a i n l e s s  s t e e l :  i r o n ,  chromium and n i c k e l .  

The s i t u a t i o n  i s  i l l u s t r a t e d  by t h e  r e s u l t s  of  an i n t e g r a l  measurement 

performed wi th  a  s h i e l d  composed of approximately 1.1 m of s t e e l  and 

4 .6  m of  Na, which gave a  d e v i a t i o n  of experiment21 v s .  c a l c u l a t e d  

d a t a  by a  f a c t o r  3. S ince ,  f o r  such a t t e n u a t i o n s ,  d e v i a t i o n s  by a  

f a c t o r  2 a r e  considered s a t i s f a c t o r y ,  the  s i t u a t i o n  i s  n o t  f a r  from 

be ing  under c o n t r o l .  

Rowlands says  t h a t  by November 1979 a  r e q u e s t  l i s t  f o r  microscopic  

d a t a  measurements, w i t h  accuracy reau i rements ,  should be ready.  

C a l c u l a t i o n  s t u d i e s  of s p e c i f i c  r e a c t o r  d e s i g n s  and benchmark 

experiments a r e  planned i n  t h e  U . K .  f o r  the  d e f i n i t i o n  of  n u c l e a r  

d a t a  needs .  A p re l iminary  v e r s i o n  of t h i s  r e q u e s t  l i s t  should be 

ready f o r  the  nex t  P:Eh7DC meeting.  

8 Rio~ied ic - l  Appl ica t ions  

Qaim rev ievs  q u e s t i o n s  concerning s h o r t  l i v e d  Y-emitters i n  the  

range 60-600 keV. Data needs a r e  mainly e x c i t a t i o n  func t ions  f o r  

i s o t o p e  product ion wi th  c y c l o t r o n s ;  f o r  i n s t a n c e  (d, \m) c ross  



s e c t i o n s  of B r  and Rr . Calcu la t ion  of  these  c ross  s e c t i o n s  

would probably  r e q u i r e  the  i n c l u s i o n  of precompound e f f e c t s .  

With t h e  scope of o b t a i n i n g  a  d e f i n i t i o n  of t h e  needs i n  t h i s  

f i e l d ,  t h e  Committee asks  P e a r l s t e i n  .to supply 
a  l i s t  of  compi la t ions  and r e f e r e n c e s  t o  r ad io - i so tope  product ion.  

S i m i l a r l y ,  Oaim i s  asked t o  produce a  l i s t  of n u c l e a r  d a t a  needs 

i n  t h i s  f i e l d .  

About neu t ron  produced rad io - i so topes ,  Cross ,  r e p o r t i n g  thc  conclu- 

s i o n s  of the  ICRM committee, says  t h a t  a l l  needs may amount t o  s i x  

h a l f - l i v e s  and two o r  t h r e e  decay schemes. L i t t l e  informat ion i s  

needed on B-decay branching.  

Concerning d a t a  f o r  neutron therapy,  two documents a r e  a v a i l a b l e  

from AAGC Canada. Data needs concern mainly t h e  product ion of 

neu t rons :  angu la r  d i s t r i b u t i o n s  and y i e l d s  of the  low-energy end 

of the  spectrum. 

Cross s e c t i o n  requirements  f o r  a c t i v a t i o n  dosimeters  and f o r  

s h i e l d i n g  can probably  be managed by c a l c u l a t i o n .  

VI. Meetings 

I NEANDC/LTACRP S p e c i a l i s t  meet in^ on Neutron Data of S t r u c t u r a l  

M a t e r i a l s  i n  F a s t  Reactors  

An in fo rmat ion  paper  on t h i s  meeting,  h e l d  i n  Gee1 5-8 December 1977,  

was d i s t r i b u t e d  by ~b \ckhof f  (NEAhVC(E)197A). 

Concerning c a p t u r e  c r o s s  s e c t i o n s  f o r  s t r u c t u r a l  m a t e r i a l s  i n  the  

As50 and A=100 r e g i o n s ,  t h e r e  seems t o  be no o b s t a c l e  i n  performing 

measurements w i t h  the  d e s i r e d  accuracy,  provided t h a t  en r i ched  

samples a r e  a v a i l a b l e .  An cxamp1.e of  such p o s s i b i l i t y  i s  given by 

t h e  r e c e n t  measurements on C r .  

Perey s t r e s s e s  t h e  f a c t  t h a t  resonance a n a l y s i s  w i t h  Brcit-krigner 

s i n g l e  l e v e l  formula i s  n o t  adequate i n  t h i s  r eg ion .  Also s e p a r a t e  

de te rmina t ions  of  g and a r e  necessa ry .  n  
Block adds some informat ion on unpublished d a t a  about Fe-56 minima,  

obta ined a t  Brookhaven. The importance of i n v e s t i g a t i o n s  on the 

e f f e c t s  of non- i so t rop ic  neutron a n ~ u l a r  d i s t r i b u t i o n  i n  m u l t i p l e  

s c a t t e r i n p  c o r r e c t i o n s  and s e l f - s c r e e n i n g  i s  s t r e s s e d .  

Smith p o i n t s  ou t  t h a t  i n  view of  obtainin:: an u n c e r t a i n t y  below 37 

i n  the  breeding f a c t o r ,  a  l i s t  of the  corresponding a c c u r a c i e s  i n  

s t r u c t u r a l  m a t e r j a l s  c r o s s  s e c t i o n s  i s  needpd. 



2 Fis s ion  Product Nuclear Data, P e t t e n ,  1977 

Proceedings of t h i s  meeting have a l ready been i ssued .  

F o r t  s t r e s s e s  some important  i tems:  

- Capture c ross  s e c t i o n s  of Xe-155 and Sm-l49 wi th  10% accuracy a r e  

needed. 

- Discrepancy i n  resonance i n t e g r a l  of Pd-107 

- For burn-up c a l c u l a t i o n s ,  c ross-sec t ions  f o r  t h e  bulk of F.P. a r e  

requi red  i n  the f a s t  reg ion  

- New measurements a re  recommended f o r  Tc-99, Ru-102, 'Ku-104, Pd-105, 

1-127, Pm-147, Sm-151. 

- A s p e c i a l i s t  meeting i s  recommended on the  techniques t o  e v a l u a t e  

average spacings from experimental  da t a .  

- Rh-103 i s  suggested as  s tandard  f o r  i n t e g r a l  measurements. 

- Recommendation t o  n a t i o n a l  nuc lea r  da t a  committees 

concerning nuclear  d a t a  r eques t  l i s t s .  

3  LWBR Benchmark Exerc i se ,  Argonne , February 1978 

Within 10 submissions, the  d i f f e r e n c e s  i n  the p red ic t ed  k e f f  
amounted t o  % 3%; use of UKhTL and Carnaval IV l ed  t o  a  0.9% 

d i f f e r e n c e .  a i f f e r e n t  c a l c u l a t i o n s  based on ENDF-B/IV were c o n s i s t e n t  

w i t h i n  1%. 

As f a r  as  Sodium void e f f e c t  and Doppler e f f e c t  a r e  concerned, 10% 

d i f f e r e n c e s  were obta ined .  

It i s  noted t h a t  ENDF-B/IV overes t imates  the  r a t i o  

oc(U-238)/u,(Pu-239) by 1.5%. 

The s e n s i t i v i t y  t o  t h e  i n p u t  da t a  of t h e  f l u x  r a t i o  i n  t h e  two zones 

of the  LMFBR gave r i s e  t o  10% d i f f e r e n c e s .  Also the  p r e d i c t e d  r e a c t i -  

v i t y  worths of the c e n t r a l  c o n t r o l  rod were very l i f f e r c n t .  

The genera l  opinion i s  t h a t  the 3% d i f f e rences  obta ined  i n  r e a c t i v i t y  

c a l c u l a t i o n s  a re  mostly due t o  d i f f e rences  i n  t h e  inpu t  da t a .  

The d i f f e r e n c e s  between c a l c u l a t i o n s  based on ENDF/E-IV and U.K. f i l e s  

a re  s u b s t a n t i a l l y  inf luenced  by t h e  Chromium capture  c ross  s e c t i o n s  

used. 



Standards and Discrepancies  

1. Normalizat ion and Stzndards Subcommittee of CSEl?I: 

B.  Leonard, who i s  the chairman of t h i s  subcommittee, expla ins  i t s  

o rgan iza t ion  t o  keep evaluated s t a t u s  f i l e s  of s tandard  nuclear  d a t a  

and d i sc repanc ie s .  Each important  da ta  a rea  i s  e n t r u s t e d  t o  a  labo- 

r a t o r y  o r  i nd iv idua l  eva lua to r  who e s t a b l i s h e s  h i s  procedures t o  

s e l e c t  and eva lua te  the r e l evan t  r e s u l t s .  Discrepancies  a r e  n o t i f i e d  

t o  t h e  respons ib le  l a b o r a t o r y  o r  i nd iv idua l  by CSLEG eva lua to r s .  

Leonard s t r e s s e s  the  paramount importance. in t h e  s tandard  system of 

the  primary high-energy s tandard ,  i . e .  the  neut ron  s c a t t e r i n g  c ross  

s e c t i o n  on Hydrogen, as  wel l  as  the  neutron r e a c t i o n  cross  s e c t i o n s  

of Li-6, B-10, the f i s s i o n  c ross  s e c t i o n  of U-235 and the capture  

c ross  s e c t i o n  of Au-198. 
- 

Standard da ta  a re  r e l eased  t o  IAEA o n . t h e  b a s i s  of an o f f i c i a l  

agreement. 

I n  t h e  d i scuss ion  fol lowing Leonard 's  p r e s e n t a t i o n ,  Perey under l ines  

the advantages of having-s tandard  d a t a  published i n  the  oper. i i t e r a t u r e .  

VIII. Topical  Conference and V i s i t  

On Wednesday morning, k p r i l  5 ,  a  t o p i c a l  conference i s  he ld  on 

Techniques of Capture Cross Sec t ion  Measurements. 

I n  the  a f te rnoon of the  same day, the  Committee menbers could i r i s i t  

some experimental  f a c i l i t i e s  a t  ORRL. 


