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HIGHLIGHTS OF THE SEVENTEENTH EANDC MEETING 

The discussion about the future  r81e of EANDC, which was 

in i t i a t ed  by the IJS delegation a t  the  sixteenth EANDC 

meeting, was continued. It was generally agreed that  EANDC 

should maintain focus on f i s s ion  reactor programs, but be 

aware of applications of nuclear data t o  other areas and 

move into those areas as the  needs develop. The Committee 

also agreed t o  have periodic revisions of i t s  mandates and 

t o  present the f i r s t  revision t o  the  Steering Committee of 

NEA i n  1976. Attention should be paid t o  overlap i n  work with 

INDC. 

Futhermore, the  Committee members agreld t o  recommend tha t  the  

name of the  Committe should be changed t o  "The Nuclear Energy 

Agency Nuclear Data Committee" (NEANDC). 

New f a c i l i t i e s  and changes of exist ing f a c i l i t i e s  for  nuclear 

data measurements were reported and also several plans on the 

building of heavy ion accelerators.  

A large number of nuclear data measurements i n  progress was 

reported. The s t a tu s  of work on neutron standard cross sections 

and discrepancies i n  important neutron data were reviewed. The 

IAEA panel f o r  the review of the  2200 m/sec constants for  the  

main f i s s i l e  isotopes was reported t o  continue i t s  work with 

a recent emphasis on the discrepancy between 7 and Fi values. The 

US delegation presented a l i s t  of 2200 mlsec constants accepted 

for  the fourth edi t ion of the  evaluated nuclear data l ib ra ry ,  

ENDFIB released i n  February, 1974, where some of the errors  of 

the experimental data had been relaxed t o  eliminate discrepancies. 

The s i tua t ion  for  the  6 ~ i ( n ,  a) cross section was reported t o  be 

f a r  from sat isfactory i n  the  energy region below 500 keV. A recent 

measurement by Friesenhahn gave 3 . 7  b for  the peak cross section 

a t  250 keV compared t o  about 3 b i n  measurements by Coates e t  a l ,  

Fort and Marquette and Poenitz. Futhermore it was reported tha t  the 

data by Fort and Marquette may be changed due t o  a revision ih the 

6 ~ i  content of t h e i r  Li-glass s c i n t i l l a t o r .  Due t o  s t ructure  i n  the 

l g 7 ~ u ( n ,  y)  cross section t h i s  reaction was recommended not to  be 



used a s  a s tandard unless  t h e  neutron energy spectrum was wel l  

known. The d a t a  f o r  t h e  2 3 5 ~  f i s s i o n  c ross  s e c t i o n  now 

agree  t o  about + 3%, + 3,5% and i 4% i n  t h e  energy 

regions  100 keV - IMeV, 1 - 3 MeV and 3 - 6 MeV, 

respec t ive ly .  I n  t h e  energy region  below 100 keV new 

measurements a r e  cons i s t an t  wi th  values 8% lower than  

ENDFIB I11 a t  about 30 keV. 

The progress  of measurements was discussed i n  r e l a t i o n  t o  

nuclear  r e a c t o r  d a t a  r eques t  l i s t s .  The Cormnittee recommended 

t h a t  l o c a l  d a t a  committees should prepare shor t  l i s t s  of t h e  

most urgent needs i n  t h i s  f i e l d .  It was a l s o  recommended t h a t  

na t iona l  request  l is ts  of f i s s i o n  product y i e l d  d a t a  should be  

prepared and t h a t  t h e  progress  r epor t s  should include con t r i -  

but ions  i n  t h i s  area.  

A ses s ion  was devoted t o  d i scuss ion  of needs f o r  nuclear  d a t a  

f o r  fus ion  r e a c t o r s ,  safeguards and biomedical app l i ca t ions .  

The US de legat ion  expressed r e g r e t  f o r  being obl iged  t o  

cancel  t h e  proposal  of neutron r e a c t i o n  measurements using 

underground nuclear  explos ionsbecause  of  f u n d i n g  problems.  

The i n t e r n a t i o n a l  cooperat ion of  e l a s t i c  and i n e l a s t i c  c ross  

s e c t i o n  measurements and on computer codes f o r  nuclear  model 

c a l c u l a t i o n s  and d a t a  ana lys i s  was discussed.  I n  both  a reas  a 

continuous cooperat ion was recommended. 

The cu r ren t  NEA and US a c t i v i t i e s  on da ta  indexing, compiling 

and evalua t ion  were presented. A s p e c i a l i s t  meeting on capture  

c ross  sec t ions  of s t r u c t u r a l  ma te r i a l s  (Fe, C r  and Ni) was he ld  

i n  May 1973 a t  Karlsruhe. The forming of an European Evaluation 

Working Group wi th  p a r t i c i p a t i o n  from EURATOM coun t r i e s  was 

going t o  be discussed a t  a meeting i n  Gee1 on May 7 ,  1974. 

The Committee recommended t h a t  t h e  CCDN Evaluat ion Newsletter 

should i n  wai t ing  f o r  t h e  FPND Newsletter from IAEA,include 



fission product (decay schemes and yields) evaluations 

from the OECD area. The release of ENDFIB IV had begun 

in February 1974. 

Proposals of two panel meetings sponsored by EANDC on 
I ,  fission cross sections" and on "nuclear theory for the 

calculation of nuclear data" were refered back to local 

data cornittees for consideration. 

Partly due to the growing interest of isotopic sample loans 

from the USAEC Research Pool at Oak Ridge for non-neutron 

nuclear data measurements the present mechanism for handling 

isotopes requests within the EANDC were reviewed and certain 

revisions were recommended. The Committee recommended the 

abolition of the earlier classification of loan requests and 

that the EANDC chairman in consultation with at least two 

other members act as referees to USAEC for a request. 

The next meeting of EANDC will be held at Harwell on April 7-11, 

1975 with a topical discussion on Capture Cross Section Measure- 

ment s. 
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1. INTRODUCTORY ITEMS 

The committee was f i r s t  addressed by M r  G Inoue, a c t i n g  

Chairman of JAERI, who expressed a welcome t o  a l l  p a r t i c i -  

pants  on behalf of t h e  Japan Atomic Energy Commission. He 

a l s o  s t r e s s e d  t h e  importance of nuclear  d a t a  i n  t h e  nuclear  

r e a c t o r  f i e l d  and w n a a M a t e d  t h e  Committee f o r  work done 

i n  t h e  f i e l d  of compilation and i n  developing i n t e r n a t i o n a l  

cooperat ion f o r  establ ishment  of r e l i a b l e  measurements. The 

Chairman expressed t h e  Committee's thanks t o  t h e  Japanese 

Au thor i t i e s ,  M r  Inoue and Prof Tsukada f o r  t h e  h o s p i t a l i t y  

of housing t h e  Seventeenth EANDC meeting. 

The Chairman announced t h e  dea th  of D r  E B r e t s c h e r  

and r e c a l l e d  t h e  long per iod  he  had been a c t i v e  i n  t h e  

Committee. 

FACILITIES AM) MEASUREMENTS 

2 a )  New f a c i l i t i e s  

Belgium A bent c r y s t a l  d i f f r a c t i o n  spectrometer f o r  high 

r e s o l u t i o n  y-ray s t u d i e s  w i l l  be i n s t a l l e d  under 1974 a t  t h e  

BR 2 high-flux r e a c t o r  a t  t h e  Belgium Centre a t  Mol. Futher- 

more, a B i  o r  Fe  f i l t e r e d  r e a c t o r  beam w i l l  be  s e t  up f o r  

y-ray s t u d i e s .  

A t  t h e  v a r i a b l e  cyc lo t ron  of t h e  Univers i ty  of  Louvain a 

new on-l ine mass sepa ra to r  w i l l  be  i n s t a l l e d  about Apr i l  

1975 f o r  t h e  s tudy of shor t - l ived  n u c l e i  f a r  from t h e  

s t a b i l i t y  l i n e .  

The e l e c t r o n  l i n a c  a t  t h e  Univers i ty  of Gent w i l l  be 

improved. Beam i n t e n s i t y  and energy of t h e  modified 

machine w i l l  be c lose  t o  t h e  present  performance of 

t h e  BCMN l i nac .  A l a r g e  photo-f iss ion program has been 

s t a r t e d  by Deruyt te r  a t  t h i s  i n s t i t u t e .  



Canada Cross repor ted  t h a t  t h e  opera t ion  s t a r t  of 

t h e  "TRIUMF" f a c i l i t y ,  which i s  a  500 MeV sectorfocused 

negat ive  ion  cyc lo t ron ,  was delayed and t h e  schedule 

was now 1 pA by September 1974. It w i l l  t ake  about one 

year  t o  work up t o  f u l l  beam i n t e n s i t y  which i s  100 pA 

a t  450 MeV. 

A t  t h e  Tandem acce le ra to r  a t  Chalk River ,  which i s  mostly used 

f o r  heavy ion  works, a  new p e l l e t r o n  chain w i l l  be 

i n s t a l l e d  by which t h e  te rminal  vol tage  can be r a i s e d  

from 13 t o  14 MV. Two new ion-sources have been i n s t a l l e d ,  

one i s  a L i  charge-exhange source f o r  He and L i  and t h e  

o the r  i s  a  universa l  negat ive  ion-source, which provides 

a  high beam of a l l  ions o the r s  than  He. 

The NRU r e a c t o r  i s  s t i l l  shut  down. The moderator ves se l  

i s  changed and t h e  s ta r t -up  has been delayed due t o  a  

shortage of heavy water.  

The bremsstrahlung monochromator a t  t h e  Univers i ty  of 

Toronto l i n a c  has been completed. Prel iminary t e s t  give 

a  r e s o l u t i o n  of b e t t e r  than  30 KeV. 

CBNM BSckhoff repor ted  t h a t  i n  t h e  frame of t h e  new 

4-years-plan, CBNM, Gee1 has got  approval f o r  t h e  moderni- 

z a t i o n  of i t s  Linac and Van de Graaff f a c i l i t i e s .  

The ob jec t ives  of t h e  Linac modif ica t ion  a r e  t o  achieve 

3 ns b u r s t s  of 12 A peak cu r ren t  a t  an average energy 

of about 120 MeV a s  wel l  a s  t o  inc rease  t h e  mean beam 

power a t  l a rge  bu r s t  widths t o  a  l e v e l  of about 12 kW. 

Envisaged con t rac to r  i s  a  successor of CSF which cons t ruc ted  

t h e  e x i s t i n g  Linac. The order  i s  expected t o  be  placed 

wi th in  t h e  following months and executed 23 months l a t e r .  



Object ive of t h e  modernization of t h e  Van de Graaff f a c i l i t y  

i s  t o  c l o s e  t h e  neutron energy gaps e x i s t i n g  wi th  t h e  present  

3 MV machine. A CN type  Van de Graaff i s  envisaged which i s  

upgraded t o  7 MV t e rminal  vo l t age  and which i s  equipped wi th  

k l y s t r o n  bunching. 

France Michaudon gave information concerning proposals 

of two new a c c e l e r a t o r s  f o r  t h e  next 5 years  p lan  i n  France. 

One proposal was on a heavy ion  acce le ra to r  cons i s t ing  of 2 

cyc lo t rons  coupled toge the r .  The acce le ra to r  i s  supposed 

t o  achieve 30 MeV/nucleon f o r  l i g h t  heavy ions and 6-7 MeV/ 

/nucleon f o r  heavier  ions ,  wi th  a beam i n t e n s i t y  of 1011-10 
13  

p a r t i c l e s  per  second. No dec i s ion  concerning t h e  proposal 

w i l l  be taken before  1975. The second proposal  i s  a modi- 

f i c a t i o n  of t h e  synchrocyclotron SATURNE i n  o rde r  t o  be used 

f o r  s tud ie s  i n  nuclear  physics .  The machine w i l l  a cce le ra t e  

protons wi th  v a r i a b l e  energ ies  between 200 MeV and 

2 GeV. 

A t  B r u y 8 r e ~ k - ~ h $ t e l  t h e  EN-tandem i s  being upgraded 

from 6 t o  7 MeV. 

Ribon informed t h a t  t h e  Saclay 60 MeV e l e c t r o n  l i n a c  

w i l l  be closed f o r  nuclear  physics  and nuclear  da t a  

measurements wi th in  one year .  

Germany Cier jacks  informed t h a t  t h e  heavy ion  acce le ra to r  

a t  Darmstadt w i l l  be completed by t h e  end of 1974. It w i l l  

a cce le ra t e  ions up t o  uranium wi th  an energy of 6 MeV/nucleon. 

The isochronous cyc lo t rone  a t  Karlsruhe has been provided 

wi th  an ex te rna l  i n j e c t i o n  system f o r  acce le ra t ion  of 

heavy ions a s  L i  and C.  A ~ o l a r i z e d  D-source has a l s o  been 

i n s t a l l e d .  



Japan Tsukada repor ted  t h a t  t h e  12 UD P e l l e t r o n  i s  now under 

cons t ruc t ion  a t  t h e  Tsukuba Universi ty.  Experiments 

u t i l i z i n g  heavy ions and polar ized  protons w i l l  be s t a r t e d  

i n  1975. 

A t  t h e  National  Laboratory f o r  High Energy Physics ,  

a  8-GeV AGS w i l l  be completed i n  t h e  beginning of 1975. 

A 500-MeV i n j e c t o r  w i l l  be t e s t e d  t h i s  f a l l .  The p o s s i b i l i t i e s  

t o  use t h e  i n j e c t o r  a s  a  neutron source a r e  now under 

d iscuss ion .  

A t  t h e  Department of Nuclear Engineering, Tohoku Univers i ty ,  

t h e  4.5 MV Dynamitron and i t s  beam t r anspor t  system a r e  now 

under cons t ruc t ion  and w i l l  be completed i n  March 1975. A 

nanosecond puls ing  system i s  i n s t a l l e d  a t  t h e  h igh  vol tage  

te rminal  g iv ing  a  pulsed proton beam of 2 nsec dura t ions  and 

5 mA i n  t h e  peak. The machine w i l l  be used f o r  nuclear  d a t a  work. 

neutron physics  f o r  r e a c t o r s ,  r a d i a t i o n  damage, nuclear  

physics ,  chemistry e t c .  

Fuketa handed out an addendum t o  t h e  Japanese Progress 

Report (EANDC(J) 30 L) and gave t h e  following comments 

concerning t h e  JAERI l inac .  

The performance of t h e  JAERI l i n a c  i s  being con t inua l ly  

improved s i n c e  i t s  f i r s t  opera t ion  i n  Apr i l  1972. A beam 

i n t e n s i t y  of 2 900 mA peak with 0 .1  psec pulse  width a t  

-100 MeV has been achieved by an inc rease  of Q-magnets 

and a prebuncher. Work i s  i n  progress  on a  refinement of 

t h e  modulator system t o  inc rease  t h e  pulse  r e p e t i t i o n  r a t e  

and an improvement of t h e  i n j e c t i o n  system t o  ob ta in  pulses  

with s h o r t e r  width and higher  peak cu r ren t .  



The neutron genera t ing  t a r g e t  has a l s o  been con t inua l ly  

modified and improved. A t a r g e t  of t h e  same type  as  t h e  

Gee1 Linac w i l l  be t e s t e d  i n  near  fu tu re .  

Block repor ted  on f a c i l i t i e s  a t  t h e  Kumatori Laboratory 

of t h e  Kyoto Univers i ty .  

Two i r o n  f i l t e r s  had been s e t  up a t  t h e  45 MeV l i n a c  f o r  

neutron t o t a l  and capture  c ross  sec t ion  measurements a t  

24  KeV. To ta l  c ros s  sec t ion  measurements with a  c a p a b i l i t y  

of ?1 0.2% accuracy had been made on C and Be. The capture 

measurements were made wi th  a  p a i r  of C6F6 spectrum averaged 

de tec to r s  t o  g ive  counting r a t e  propor t ional  w i th  energy. 

Amul t i -core  c r i t i c a l  assembly r e a c t o r  (KUCA) i s  scheduled 

t o  be completed i n  June 7 4 .  The f a c i l i t y  conta ins  4 rooms 

and 3 r e a c t o r  co re  frames. Two s o l i d  moderator cores  and 

one l i g h t  water  moderator core  can be assemblied. 

Netherlands BSckhoff repor ted  t h a t  a  new f a c i l i t y  f o r  

polar ized  thermal neutrons had been i n s t a l l e d  a t  t h e  HFR 

f a c i l i t y  a t  t h e  Reactor Centrum i n  Pe t ten .  The new f a c i l i t y  
8 2 

w i l l  g ive  a  f l u x  a t  t h e  sample of 3.10 n/cm ,S .  

Sweden Cond6 informed t h a t  t h e  225 cm cyclo t ron  a t  . 

t h e  Research I n s t i t u t e  f o r  Physics ,  Stockholm had been 

improved t o  ~ e r m i t  a c c e l e r a t i o n  of  heavy ions.  

A t  t h e  tandem a c c e l e r a t o r  i n  Uppsala a  f o i l - s t r i p p e r  had 

been i n s t a l l e d .  The pulsed neutron f a c i l i t y  a t  t h i s  

machine, which p a r t l y  w i l l  be used f o r  s t u d i e s  of f a s t  

neutron r eac t ions  above 5 MeV, was now i n  opera t ion .  



The budget had been a l l o c a t e d  f o r  a 6 MeV tandem-pelletron 

t o  be i n s t a l l e d  i n  l a t e  1974 a t  t h e  Department of Nuclear 

Physics ,  Lund. The r e sea rch  program w i l l  include nuclear  

s t r u c t u r e  and r eac t ion  s t u d i e s  and a l s o  neutron physics .  

Switzerland Hiirlimann repor ted  t h a t  t h e  SIN-fac i l i tv  had 

been operated wi th  a 600 MeV proton-beam. F u l l  i n t e n s i t y  of 

t h e  beam i s  expected towards t h e  end of 1974. No neutron 

physics  i s  planned. 

The chopper a t  t h e  research  r e a c t o r  D i o r i t  i s  opera t ing  again.  

United Kingdom Sowerby informed t h a t  new D's were i n s t a l l e d  

i n  t h e  Harwell synchrocyclotron t o  reduce r a d i a l  o s c i l l a t i o n s .  

The pu l se  width f o r  neutron work was a f t e r  t h e  modif ica t ion  of 

t h e  order  of 5 ns. A low energy f a c i l i t y  (5-13 MeV e lec t rons )  

has been i n s t a l l e d  a t  t h e  Harwell Linac. It w i l l  be used f o r  

photof i ss ion  s t u d i e s ,  r a d i a t i o n  damage s t u d i e s  e t c .  

an a ques t ion  by Rogosa, Sowerby informed t h a t  a 30 MV tandem 

acce le ra to r  i s  being planned a t  k r e s b u r y .  Construct ion w i l l  

be done i n  copperat ion with HVEC. 

United S t a t e s  Rogosa b r i e f l y  repor ted  some of t h e  h i g h l i g h t s  

concerning new f a c i l i t i e s  i n  t h e  United S ta t e s .  



High Energy 

The proton synchrotron a t  t h e  National  Accelerator  Laboratory 

has operated success fu l ly  f o r  experiments a t  400 BeV and i s  

cu r ren t ly  opera t ing  r o u t i n e l y  a t  300 BeV, one and a ha l f  

t imes i t s  o r i g i n a l  des ign  energy. 

Medium Energy 

The Los Alamos Meson Physics F a c i l i t y  has r ecen t ly  operated 

a t  primary beam i n t e n s i t y  a s  high as  6 microamperes, providing 

beams f o r  s eve ra l  simultaneous experiments c u r r e n t l y  underway. 

I n  sp r ing  -74, t h e  a c c e l e r a t o r  w i l l  opera te  a t  up t o  650 MeV beam 

energy and experiments w i l l  be c a r r i e d  out  a t  t h e  1-10 micro- 

ampere l eve l .  Within a few months t h e  maximum proton energy w i l l  

be increased t o  850 MeV and t h e  f u l l  1 milliampere design beam 

i n t e n s i t y  i s  expected t o  be achieved i n  t h e  f i s c a l  year  1975. I n  

add i t ion  t o  nuclear  and subnuclear research  s t u d i e s ,  appl ied  

s t u d i e s  including biomedical,  r ad io i so tope  and nuclear  m a t e r i a l s  

s e c u r i t y  research  w i l l  be c a r r i e d  ou t .  

The Bates Elec t ron  Accelera tor  F a c i l i t y  a t  t h e  Massachusetts 

I n s t i t u t e  of Technology achieved on January 30, 1974 a beam 

of 406 MeV, s l i g h t l y  i n  eXCeW ,sf i t s  design energy. The 

f a c i l i t y  w i l l  be tuned up and t h e  p rec i s ion  e l e c t r o n  

s c a t t e r i n g  program u t i l i z i n g  t h e  new high r e s o l u t i o n  spectro-  

meter system should be wel l  underway l a t e r  i n  t h e  year .  

Heavy ions 

The FY 1975 Budget Request now before  Congress inc ludes  a 

p r o j e c t ,  "Heavy Ion Accelera tor  F a c i l i t i e s " .  The p ro jec t  has 

two major components. It w i l l  provide f o r  improving t h e  

c a p a b i l i t i e s  of t h e  super  HILAC a t  t h e  Lawrence Berkeley 

Laboratory and f o r  convert ing it i n t o  a f a c i l i t y  t h a t  w i l l  

be b e t t e r  a b l e  t o  se rve  t h e  growing v a r i e t y  of user  groups 

from o the r  i n s t i t u t i o n s .  The second p a r t  of t h e  p ro jec t  



w i l l  provide f o r  t h e  establ ishment  of a new 25 MV 

tandem e l e c t r o s t a t i c  heavy-ion acce le ra to r  a t  t h e  Oak 

Ridge National  Laboratory. The acce le ra to r  w i l l  opera te  

both i n  a stand-alone mode and as  an i n j e c t o r  i n t o  t h e  

e x i s t i n g  Oak Ridge Isochronous Cyclotron. The p ro jec t  

cos t  f o r  both p a r t s  i s  est imated a t  19.2 M$. 

Low Energy 

A f a s t  neutron t ime of f l i g h t  system has been moved from 

t h e  Nuclear Physics  Laboratory a t  t h e  Wright Pa t t e r son  

Ai r fo rce  Base t o  t h e  Tr iangle  Un ive r s i t i e s  Nuclear 

Laboratory a t  Duke Universi ty.  A neutron c ross  sec t ion  

experimental group has been formed a t  Duke Universi ty.  The 

system has been checked out  and t h e  f i r s t  product ion runs 

took p lace  i n  mid-December when measurements of t h e  12c(n, n) 
12 

and C(n,n')  r e a c t i o n  f o r  neutron energ ies  above 9 MeV 

were begun. 

2 b) Progress  r e p o r t s  

Belgium 

A t  t h e  Belgium Centre i n  Mol t h e  t o t a l  c ros s  sec t ion  measurement 

on Ra i s  cont inuing.  The measurement was done a t  t h e  BR2 reac to r  

and t h e  energy range was extended up t o  700 eV. Average l e v e l  

spacing of 0.42 eV has been obtained. 

Canada Cross r e f e r r e d  t o  some of t h e  work described i n  

EANDC(Can) 47 "L". 

103 mRh A t  Chalk River c ross  s e c t i o n  measurements of t h e  l o 3 ~ h ( n , n ' )  

r eac t ions  from t h e  threshold  t o  20 MeV have been completed and 

submitted f o r  ~ u b l i c a t i o n .  The cross  sec t ions  f o r  12'1(n, 2x1)-, 

93~b(n ,2n)-  and 93~b(n ,a ) - r eac t ions  have a l s o  been measured. 



An attempt has been made to account for the He found in a number 

of Ni alloys in thermal reactors. The cross sections for the 
5 8 59~i(n,a) and Co(n,a)-reactions have been measured and found 

to be not large enough to account for the He-production. Santry 

has suggested that the He is produced by reactions in Li and/or B. 

26 Search has also been made for 26~1 produced by the 27~l(n,2n) Al- 

reaction in reactor installed Al. The work confirms that heavily- 

irradiated reactor A1 contains no useful quantity of 26~1. 

CBNM Biickhoff informed that the new 4-years-plan of 

Euratom started in January 1973. The Central Bureau for 

Nuclear Measurements in Gee1 is now headed by Mr De Meulder 

who is assisted by Mr Batchelor for the scientific part of 

CBNM's activity. The program of the institute will be also 

further on aligned with the scope of EANDC. 

Research in progress at CBNM comprised: 

a) Linac Measurements 

- Neutron resonance parameter measurements of "Zr (0.18 - 
14.8 keV) ; "Z.r (0.3 - 30 keV)-transmission measurements 
completed for both isotopes of Zr, capture measurements 

planned; 17'~f (10 - 300 eV) data available (see last 
ed. BNL 325); 237~p (7 - 250 eV)-analysis in progress; 

238 
2 3 6 ~  (43 eV - 4.1 keV)-publ. in prep.; U-meas. 

up to 1.8 keV started; 242~u (below 1.3 keV) - see 
Nucl. Phys. A 207 (1973) 342. 



- Normalization of of f o r  2 3 3 ~  (18.1 - 17.6 eV)-subm. 

f o r  publ. i n  Nucl. Sc i .  Eng. and 2 4 1 ~ u  (0.01 - 55 eV)- 

a n a l y s i s  i n  progress .  

b) Van de Graaff Measurements 

- Act iva t ion  cross  sec t ions :  

197 - Au(n,y) l g 8 ~ u  between 0.5 and 2.25 MeV 

(Measurements w i l l  be extended down t o  0.1 MeV) 

- 4 6 ~ i ( n , 2 ~ 1 )  and 6 6 ~ n ( n , 2 n )  between 12 and 20 MeV 

(ready f o r  pub l i ca t ion )  

48 - 5 1 ~ ( n , c ~ )  Sc between 10 and 20 MeV 

(paper submitted t o  Atomkernenergie) 

- 2 3 5 ~  f i s s i o n  neutron energy spectrum a t  EN = 0.5 MeV 

inc ident  energy. (Published i n  Nucl. S C .  Eng. 2 (1973) 108. 

- 2 5 2 ~ f  spontaneous f i s s i o n  neutron energy spectrum. 

(published i n  Proceedings of t h e  Kiev Conf. 1973 ( i n  press)  

and Atomkernenergie - 22 (1973)84). 

- Reevaluation of t h e  T(p,n) ,  D(d,n) and T(d,n) r eac t ions  

(Nuclear Data Tables 11 (7) - (1973), 569). 

7 7 - Evaluat ion of t h e  ~ i ( p , n )  Be and - 7 ~ e  r eac t ions  f o r  

E < 7 MeV (EANDC - 159 "L"). 
n 



France Ribon r e f e r r e d  t o  a  p r e p r i n t  d i s t r i b u t e d  a t  t h e  

meeting of t h e  France con t r ibu t ion  t o  t h e  1973 Progress  

r epor t  from EURATOM and h igh l igh ted  some r e s u l t s .  

Measurements made a t  CEN-Saclay show a  l i n e a r  energy 

dependence between t h e  t o t a l  number of neutrons emit ted i n  

f i s s i o n  and t h e  t o t a l  energy of t h e  prompt y-rays. The 

measurement was made f o r  4 d i f f e r e n t  nucle i .  

Sca t t e r ing  of monoenergetic gamma-rays i n  a  number of 

n u c l e i  with A:60 show a  resonance s t r u c t u r e  wi th  peaks 

a t  5.5 and 7.3 MeV f o r  many (Ni, Z r ,  Pb e t c )  but  not  f o r  a l l  

nuc le i  (Au, Ta). The e f f e c t  canno t  be explained. 

The t o t a l  c ros s  s e c t i o n  of 2 4 1 ~ m  was measured up t o  1 keV. 

190 resonances were i d e n t i f i e d  up t o  150 eV. Prel iminary 

f i s s i o n  cross  s e c t i o n  da ta  have a l s o  been obtained. 

A t  CEN-Cadarache capture  c ross  s e c t i o n  measurements a r e  i n  

progress  f o r  9  n u c l e i  inc luding  2 3 8 ~  between 10 and 65 keV. 

For s t r u c t u r a l  m a t e r i a l s  and f o r  Au da ta  have been obtained 

up t o  500 keV. 

A t  CEN-Grenoble t h e  d i s i n t e g r a t i o n  scheme of seve ra l  f i s s i o n  

" products has been s tudied .  The y i e l d s  of f i s s i o n  products  a r e  

being measured f o r  t h e  spontaneous f i s s i o n  of Cf and f i s s i o n  

of 2 3 2 ~ h  and 2 3 8 ~  induced by 1 4  Me" neutrons. 

The y i e l d s  of Nd-isotopes have been measured f o r  f i s s i o n  i n  

2 3 5 ~  and 2 3 9 ~ ~  induced by thermal and f a s t  neutrons a t  

CEN-Fontenay-aux-Rose. 



Michaudon repor ted  on recent  measurements made a t  t h e  

~ru~kres-le-  ha tel. The V-value f o r  2 4 1 ~ ~  between 1.5 and 

14 MeV has been measured t o  about 1% accuracy. The 3- and 

E -values of resonances i n  2 3 5 ~  and 2 4 1 ~ ~  have been measured 
Y 

a s  a j o i n t  e f f o r t  between- and Saclay. The 

(n,yf)-react ion,  a s  explained e a r l i e r  3 - r e su l t s  i n  2 3 9 ~ u ,  - 
was a l s o  seen i n  t h e  4 resonances f o r  2 3 5 ~ ,  but  not  f o r  any 

241 
resonances i n  Pu. 

I n e l a s t i c  neutron s c a t t e r i n g  s t u d i e s  have been made f o r  ''C - 
between 8 and 15 MeV. Resul t s  w i l l  go i n t o  ENDF/B V. Resul t s  

from a measurement of gamma-ray product ion i n  5 6 ~ e  have been 

sent  t o  Nucl.Phys.for publ ica t ion .  

Germany Cier jacks  r e f e r r e d  t o  a d r a f t  progress  r epor t  d i s t r i b u t e d  

a t  t h e  meeting and h ighl ighted  some measurements. 

23 9 
F i s s i o n  cross  s e c t i o n  measurements of Pu i n  t h e  energy range 

0.5 t o  1.2 MeV had been made a t  t h e  3 MV Van de Graaff a t  Karlsruhe. 

To ta l  and capture  c ross  sec t ion  measurements f o r  a l a r g e  number of 

s t r u c t u r a l  m a t e r i a l s  were reported t o  be completed. New measurements 

were made of t h e  capture c ross  sec t ion  f o r  2 3 8 ~  and "'AU between 

10 keV and 200 keV. The energy dependence of c f o r  2 3 5 ~  and 2 3 9 ~ ~  

below 1 .3  MeV was measured. No s t r u c t u r e  was observed wi th in  1% 

accuracy. 

A t  t h e  isochronous cyclotron,  Karlsruhe, high r e s o l u t i o n  measure- 

ments have been made of t h e  t o t a l  c ross  sec t ions  f o r  Fe, C r  and N i .  

The energy r e so lu t ion  0.01 ns/m provided a b e t t e r  d e f i n i t i o n  of 

t h e  deep minimum. The neutron energy region  was 400 keV - 32 MeV. 

High r e s o l u t i o n  e l a s t i c  Sca t t e r ing  measurements had been 

performed a t  t h e  190 meters f l i g h t  pa th  f o r  Ca and C.  New 

measurements f o r  t h e  elements of 0, S i ,  Fe a ~ ~ d  Pb were planned. 

I n e l a s t i c  neutron s c a t t e r i n g  cross  s e c t i o n  measurements had been 

measured f o r  C r -  and Ni-isotopes a t  t h e  60 meters  f l i g h t  pa th  

giving an energy r e s o l u t i o n  of 0.03 t o  0.04 nslmeter .  



A t  t h e  Nuclear Chemistry I n s t i t u t i o n  i n  J i i l ich  measurements 

have been made of (n,x)-cross sec t ions  using a Cockroft-Walton 

acce le ra to r .  I n  p a r t i c u l a r  (n,2n)-, (n,p)- and (n,a)-cross 

sec t ions  have been measured f o r  a l a r g e  number of nucl ides.  

238 
Exc i t a t ion  func t ions  have been determined of U(n,Zn)-reaction 

i n  t h e  energy region  13-18 MeV a t  t h e  Van de Graaff a t  t h e  

Universi ty of Hamburg. 

A t  t h e  Univers i ty  of K ie l  new measurements have been made wi th  

a f a s t  chopper t ime-of-flight spectrometer,  Resonance parameters 

have been determined f o r  Cd-isotopes and transmission measureqents 

have been made on Hf. 

A t  t h e  Univers i ty  of Munich coherent s c a t t e r i n g  amplitudes 

of a l a r g e  number of compounds have been measured by small  

angle s c a t t e r i n g  of neutrons on C h r i s t i a n s e n - f i l t e r s ,  P rec i s ion  

neutron t o t a l  c ros s  s e c t i o n  measurements have been made on Au 

and CO i n  t h e  40 rev-5 meV range. 

On a ques t ion  by - Story  i f  t h e  e f f o r t  on heavy ion  work was 

going t o  mean some reduct ion  i n  neutron cross  s e c t i o n  measure- 

ments, Cier jacks  r e p l i e d  t h a t  t h i s  w i l l  probably not  be t h e  

case f o r  t h e  near  f u t u r e  because of separa ted  budgets f o r  

t hese  two research  a c t i v i t i e s .  

Japan Fuketa informed about neutron c ross  s e c t i o n  measurements 

i n  progress  a t  t h e  JAERI Linac. Transmission measurements on 

n a t u r a l  uranium were i n  progress.  The measurements were made 

above 20 eV wi th  an energy r e s o l u t i o n  of  0.5 nsec/m. Resonances 

a r e  analyzed up t o  about 4-5 keV. The t o t a l  c ros s  sec t ion  below 

100 keV w i l l  a l s o  be  deduced. A s p e c i a l  a t t e n t i o n  has been paid 

t o  make p r e c i s e  determinat ion of t h e  background. A measurement 

with a sample a t  l i q u i d  n i t rogen  temperature i s  scheduled f o r  

t h e  near  fu tu re .  



Transmission and s c a t t e r i n g  measurements has been made on 

W, and was repor ted  i n  JAERI-M 5624. Transmission areas  and 

s c a t t e r i n g  y i e l d s  f o r  about 50 l e v e l s  below 1255 eV were 

analysed t o  o b t a i n  resonance paramters.  Spins of 13  l e v e l s  

i n  1 8 4 ~  were confirmed. 

Transmission and capture  measurements on tantalum a r e  a l s o  

i n  progress .  A considerable reduct ion of t h e  background i n  

t h e  capture measurement with a  l a rge  l i q u i d  s c i n t i l l a t i o n  

de tec to r  has been achieved. The ana lys i s  on t h e  t ransmission 

areas  and t h e  capture  y i e l d s  of tantalum resonances by t h e  

TACASI Code i s  about t o  s t a r t .  

The cons t ruc t ion  of a  2 3 5 ~  f i s s i o n  chamber i s  i n  progress  

t o  be used i n  a  research  program on f i s s i o n .  

Sweden Cond6 r e f e r r e d  t o  t h e  Progress  r epor t  from Sweden of 

September 1973 (EANDC(OR) 135 "L") and gave some updated 

information. 

I n  December 1972 a Swedish Nuclear Data Committee was formed. 

It cons ismof  members represent ing  users  and producers of nuclear  

d a t a  wi th in  t h e  r e a c t o r ,  sh ie ld ing ,  f u s i o n ,  medical and bio- 

l o g i c a l  f i e l d s .  I t s  main concern i s  on information and co- 

o rd ina t ion  of works i n  t h e  nuclear  d a t a  f i e l d .  

A t  Studsvik t h e  systematic  s tud ie s  of f a s t  neutron s c a t t e r i n g  

has been continued by Holmqvist, Wiedling e t  a l .  Up t o  now 

23 elements have been s tudied  i n  t h e  energy region 1.5 t o  8 MeV. 

Recently t h e  measurements have been extended t o  forward angles  

between 10' and 40'. 

Systematic s t u d i e s  have a l s o  been made by t h e  same group of 

i n e l a s t i c  neutron s c a t t e r i n g ,  i n  t h e  energy range 2.0 t o  4.5 MeV. 

20 elements have been inves t iga t ed  i n  t h e  mass reg ion  24 t o  209. 



The study j o i n t l y  made by groups from t h e  Universi ty of 

Lund and t h e  Tandem Accelerator  Laboratory, Uppsala of - 
t h e  r e a c t i o n  mechanism in  f a s t  neutron capture has been 

continued. The measurements have been extended t o  t h e  

g i an t  resonance reg ion  above 8 MeV of neutron energy 

and include s t u d i e s  of l i g h t  element a s  Si and S and 

n u c l e i  wi th  closed neutron s h e l l s  a s  Y and Ce. The same 

group has a l s o  made an at tempt t o  so lve  t h e  discrepancy 

between 1 4  MeV neutron capture  c ross  sec t ions  measured 

by a c t i v a t i o n  and gamma-ray spectrum measurements. 

Preliminary r e s u l t s  i n d i c a t e  t h a t  e a r l i e r  a c t i v a t i o n  

measurements probably a r e  wrong because they have not  

been properly co r rec t ed  f o r  capture  of low energy neutrons 

i n  t h e  background. 

Measurements a r e  a l s o  i n  progress  a t  t h e  Tandem Accelera tor  

Laboratory by a group from t h e  Research I n s t i t u t e  of National  

Defence on gamma-ray product ion c ross  sec t ion  r a t i o s  and 

f i s s i o n  fragment angular  d i s t r i b u t i o n s .  

Aus t r ia ,  Denmark, Norway, Por tugal ,  Switzerland and Turkey 

Progress  r epor t s  covering Aus t r i a  (EANDC(0R) 126 "L"), 

Portugal  (EANDC(0R) 132 "L") and Switzerland (EANDC(0R) 133 "L") 

together  with informations from Denmark, presented a t  t h e  

OR-group meeting a t  RisS, December 1973 were s w a r i z e d  by 

Hiirlimann. He a l s o  gave some informations of t h e  a c t i v i t i e s  

i n  Norway and Turkey. 

Aus t r i a  I n e l a s t i c  s c a t t e r i n g  cross  sec t ions  have been 

measured f o r  Ag, Sb and I a t  390, 760, 960 keV using photo- 

neutron sources a t  t h e  Atominst i tut  i n  Vienna. A t  t h e  I n s t i t u t  

fiir Radiumforschung und Kernphysik measurements have been made 

of t h e  c ross  s e c t i o n  f o r  Ni(n,p)-react ion a t  14  MeV using 

nuclear  emulsion techniques.  Good agreement was obtained 



wi th  e x i s t i n g  da ta .  A t  Seibersdorf  s t u d i e s  have been 

made of t h e  inf luence  of u n c e r t a i n t i e s  i n  f i s s i o n  product 

nuclear  da t a  on t h e  i n t e r p r e t a t i o n  of gamma-spectrometric 

measurements of burned f u e l  elements. 

Denmark Extensive s t u d i e s  have been done a t  t h e  Tandem 

Accelerator  Laboratory of t h e  Niels  Bohr I n s t i t u t e  of 

f i s s i o n  isomers. Recent measurements were made on ha l f - l i ves  

i n  t h e  picosecond region. A 30 psec isome'r i n  2 3 6 ~ u  has been 

observed. 

Norway A measurement of t h e  116~d(n,p)-cross  s e c t i o n  a t  

14.7 MeV has given t h e  r e s u l t  2.2 i 0.5 mb. 

Portugal  Most of t h e  work i s  concerned wi th  nuclear  spectro-  

scopy and neutron d i f f r a c t i o n .  The t o t a l  c ros s  sec t ion  of 

n u c l e a r  grade g raph i t e  has been measured between 1 meV and 

200 meV. The power of t h e  swimmingpool r e a c t o r  i s  planned t o  

be increaced from 1 t o  2.5 MW. 

Switzerland (n,a)-  and (n,T)-react ions i n  Be a t  14  MeV have 

been s tudied  a t  Lausanne. The experimental angular  d i s t r i b u t i o n s  

do not f i t  wi th  ca l cu la t ions .  Measurements a r e  a l s o  made on 

1°g(n, charged pa r t i c l e ) - r eac t ions  . A t  ~ e u c h k e l  i nves t iga t ions  

of e l a s t i c  s c a t t e r i n g  on deuterium a t  2.45 MeV has been c a r r i e d  

out .  A t  t h e  Federal  I n s t i t u t e  of Technology s t u d i e s  a r e  i n  progress  

of neutron break-up of Au and Pb. A t  Wiirenlingen t h e  spontaneous 
P 

f i s s i o n  decay constant  of 2 3 5 ~  has been measured. They obtained 

a  h a l f - l i f e  10 times higher  than  repor ted  e a r l i e r .  Thermal neutron 

f i s s i o n  y i e l d s  have been s tudied  e s p e c i a l l y  t h e  y i e l d  of 
150h 

Turkey Tota l  c ross  s e c t i o n  measurements have been made of 

15'Tb i n  t h e  energy range 0.06 eV-1 eV. 



United Kingdom Sowerby r e fe r r ed  t o  t h e  Apr i l  1972 - March 1973 

UK progress  r epor t  (EANDC(UK) 151 "L") and gave add i t iona l  

in£  ormat ion. 

A t  t h e  National  Phys ica l  Laboratory a l l  measurements on f o r  

Cf-252 a r e  being reassessed  t o  see  i f  any cause can be found f o r  

t h e  d i f f e rence  between t h e  va lues  f o r  t h e  o l d  samples 3.695 and 

new sample 3.72. 

Monte Carlo c a l c u l a t i o n s  of t h e  Mn ba th  were being performed 

- t hese  confirmed t h a t  t h e  co r rec t ions  used by NPL a r e  v a l i d .  

As p a r t  of t h e  NPL programme of f l u x  measurements proton 

r e c o i l  and a s soc ia t ed  p a r t i c l e  techniques fox t h e  (D,D) r eac t ion  a r e  

being developed. These should s i g n i f i c a n t l y  improve accuracy f o r  

neutrons i n  t h e  energy range 2  t o  6 MeV. 

A t  t h e  Chemistry Divis ion  Harwell t h e  most important work has 

been t h e  i n v e s t i g a t i o n  of t h e  v a r i a t i o n  of f i s s i o n  y i e l d s  with 

neutron energy f o r  u ~ ~ ~ .  These da ta  and o the r s  were discussed a t  

t h e  IAEA Bologna Panel on F i s s i o n  Product Nuclear Data. 

The c o n c l u s i o n s  were 

1)  Valley and wing y i e l d s  r i s e  with energy a s  expected 

2) Yields on t h e  peaks a r e  constant  over t h e  range of 

neutron s p e c t r a  expected i n  f a s t  r e a c t o r s  (wi th in  t 4%) 

but f a l l  o f f  above 2  MeV. 

3) No information on changes i n  y i e l d  of nucl ides  a f f ec t ed  

by f i n e  s t r u c t u r e .  

241 
The production c ross  s e c t i o n  of r e s u l t i n g  from Am capture  

i n  a  f a s t  r e a c t o r  spectrum has been measured. This  experiment w i l l  

be a  good check on Am-241 a . I t  a l s o  he lps  improve c a l c u l a t i o n s  
"Y 

of Cm-242 product ion i n  f a s t  r e a c t o r s .  



A t  t h e  Nuclear Physics Division,  Harwell measurements have 

been continued on 

1 )  F i s s i o n  spectrum 
23SU 

2) I n e l a s t i c  s c a t t e r i n g  of 

Both experiments s t i l l  i n  progress  with no f i n a l  da t a  t o  da te .  

P e a r l s t e i n  and Moxon's da t a  on U-238 a have not been worked 
ny 

on s ince  t h e  progress  r epor t  was wri t ten.The da ta  a r e  important 

because they,  along with t h e  Ryves da ta  make it impossible t o  

ge t  consis tency between t h e  measurements of U-238 (n,y) ,  U-235 ( n , f )  

and t h e  U-238(n,y)/~-235(n,f)  r a t i o .  The measurements of t h e  

(n,y) a r e  a l l  cons i s t en t  and have been made by a c t i v a t i o n  

(U-239 decay) o r  wi th  l a r g e  l i q u i d  s c i l l a t o r s .  The two 

absolu te  r a t i o  measurements a r e  based on Np-239 decay. The 

(n,y) da t a  a r e  be l ieved  t o  be c o r r e c t  but  t h e  s i t u a t i o n  i s  f a r  

from s a t i s f a c t o r y .  

Pattenden e t  a1  have repor ted  Fe t o t a l  c ros s  sec t ions  obtained 

wi th  t h e  synchrocyclotron. This  work i s  continuing and i s  p a r t  

of t h e  Harwell programme t o  ge t  good U d a t a  f o r  t h e  s t r u c t u r a l  
ny 

ma te r i a l s .  

The U-238(n,f)/U-235(n,f) r a t i o  measurements have now been f i n a l i s e d .  

They agree wi th  t h e  d a t a  of Cier jacks e t  a 1  (EANDC(E) 157) except 

around 7 MeV where t h e  Karlsruhe d a t a  a r e  higher .  

Capture c ross  sec t ion  measurements have been made f o r  
151, 153Eu 

i n  t h e  energy range leV-100 keV. Tota l  and capture  c ross  sec t ions  

have been measured f o r  Hf-isotopes, by Moxon and Ut t ley .  



Lynn had r ecen t ly  made c a l c u l a t i o n s  on t h e  2 3 8 ~ ( n , y n ' )  

r eac t ion  t o  expla in  excess of low energy neutrons i n  f a s t  

r eac to r s .  The r e s u l t s  agreed wi th  s i m i l a r  ca l cu la t ions  

made by Moldauer. The r e a c t i o n  can not  con t r ibu te  s ign i -  

f i c a n t l y  t o  t h e  product ion of low energy neutrons. 

United S t a t e s  Chrien, Jackson and Motz r e fe r r ed  t o  EANDC(US) 186 
I, 11 U and high-lighted some recent  measurements. 

A t  Aerojet  Nuclear Corporation t h e r e  i s  an extended examination 

of t h e  nuclear  da t a  requi red  f o r  t h e  r e a c t o r  core decay heat  

problem. This  i s  an examination of t h e  nuclear  parameters of 

f i s s i o n  product nuc le i ,  t h e  y i e l d s ,  t h e  h a l f - l i f e s ,  t h e  average 

B and y energies and t o t a l  decay energies .  There have been 338 

p r i o r i t y  nuc le i  e s t ab l i shed  f o r  t h e  ENDFIB 4 eva lua t ion  e f f o r t .  

They have a l s o  undertaken average cross  s e c t i o n  measurements 

f o r  t h e  f i s s i o n  product n u c l e i  i n  t h e  "Coupled Fas t  Reac t iv i ty  

Measurements F a c i l i t y "  (CFRMF) which has a spectrum of approximate 

t h a t  of a f a s t  r eac to r .  

Futhermore an eva lua t ion  of S and 17 i s  undertaken by J.R. Smith. 

A t  Brookhaven t h e  24 keV neutron beam was used t o  look a t  neutron 

capture  spec t r a .  A t  t h i s  energy t h e  p- and S-wave capture  c ross  
238 sec t ions  a r e  comparable f o r  heavy nuc le i .  For U s t rong p-wave 

capture  was observed. 

An extens ive  measurement program of f i s s i o n  cross  sec t ions  i s  

underway a t  t h e  Livermore Laboratory, including measurements on 

o f o r  2 3 5 ~  from 3-20 Me" r e l a t i v e  t o  t h e  (n,p) s c a t t e r i n g  cross  f  
s e c t i o n  and of f o r  

233, 234, 235, 236, 238U and 239, 240, 241, 242pu 

from thermal t o  15 MeV. 

A new program i s  i n  progress  a t  t h e  Phoenix Memorial Laboratory of 

t h e  Univers i ty  of Michigan covering s t u d i e s  of s tandard cross  

sec t ions  of primary i n t e r e s t .  The f a c i l i t y  c o n s i s t s  of a low 



neutron background laboratory, a Mn-bath neutron source 

comparator, an equipment for  the  uniform in-pile activation 

and routine remote handling of photo-neutron sources. The 

choice of sui table  gamma-ray-emitters i s  limited t o  re la t ive ly  

long lived isotopes as 2 4 ~ a ,  " ~ a  and lZ4sb. 

The f i r s t  measurements are  made of the absolute a fo r  235u 
f 

a t  964 and 261 keV, the  ' ~ i ( n , a )  cross section a t  964 keV and 

a for  2 3 9 ~ ~  a t  964 keV. 
f 

A t  Argonne measurements w i l l  be made of the  half-l ives of 

uranium- and plutonium-isotopes (acc. about 0.1-0.2%) i n  par t  

as i n  response from the growing need of the  safeguards program. 

The measurements w i l l  emphasize the mass spectroscopic 
235u 

techniques. Result i s  reported for  the ha l f - l i fe  of 

Another area of growing in te res t  i n  the Argonne cross section 

program i s  low energy charged par t ic le  induced cross sections, e.g. 
3 

of p, d and He-induced reactions of L i .  The in te res t  of t h i s  kind 

of measurements comes from the CTR-program and has recently grown 

because of the  high gr id  laser  pulse fusion systems. Exploratory 

measurements have been done over the  l a s t  s i x  months. 

The f a s t  neutron physics program i s  continuing but has been broaden 

t o  include activation and dosimetry measurements. 

On a question by Cierjacks on how much overlap it i s  between the half- 

l i f e  measurement programmes a t  Geel and AM. Jackson replied 

tha t  there w i l l  be strong interactions between the programmes: Ser ious  

discrepancies exis t  between measurements using different  techniques 

why the primary e f for t  i s  t o  assign different  laboratories the  same 

measurement using different  techniques and then intercompare a l l  

the resul ts .  BLickhoff informed that  van Inbrucks a t  Geel got the 
5 

following preliminary resu l t  fo r  2 3 3 ~ : ~ 1 , 2 =  (1.59 i 0.01) 10 years 

(close t o  the  ANL-value). For 2 3 9 ~ u  there i s  a 1.3% discrepancy 

between the previous adopted best value and the value of Poetting, 

Geel, obtained with calorimetric techniques. Concerning 241~u a 



discrepance of 7% e x i s t  between r e s u l t s  from t h e  2 4 1 ~ ~  growth 

method and mass spec t rometr ic  methods. Chrien informed t h a t  

t h e  Division of Mate r i a l s  Secur i ty  of  AEC i s  funding a program 

of h a l f - l i f e  measurements a t  Mound Laboratory f o r  t h e  Pu-isotopes. 

They claim an accuracy of  0.02% by ca lo r ime t r i c  methods. 

A t  Oak Ridge a s e r i e s  of measurements have been done on 

gauuaa-ray product ion cross  sec t ions .  The measurements have 

been made a t  t h e  47 meter f l i g h t  pa th  a t  ORELA wi th in  a 

neutron energy range of 1 t o  20 MeV using a t  NaI-crystal.  

Measurements have been made on i n  a l l  14 elements. 

A t  Los Alamos s t u d i e s  have been made by J . D .  Seagrave of t h e  -- 
i n t e r a c t i o n s  of f a s t  neutrons wi th  t h e  i so topes  of H and He. 

Measurements have been made of t h e  thermal capture  c ross  sec t ions  
6 7 .  

f o r  L i  and LI. E a r l i e r  va lues  f o r  thermal r a d i a t i v e  capture  

i n  some l i g h t  elements a r e  d iscrepant ,  p a r t l y  due t o  chemical 

impur i t ies  i n  t h e  samples t h a t  have been used. The cross  sec t ions  

have been measured t o  an accuracy of b e t t e r  than 10% and a r e  given 

i n  t h e  r epor t .  

F ina l  values a r e  repor ted  of t h e  f i s s i o n  cross  sec t ion  measurement 

f o r  2 3 5 ~  between 1 and 6 MeV. 

Spin a s s ignmen t  measurements on 2 3 5 ~  and 2 3 7 ~ p  have been made 

using a polar ized  beam a t  ORELA and a polar ized  t a r g e t .  Resul t  

of 65 s p i n  assignements f o r  2 3 5 ~  show a lack  of K=O channel s p i n  

compared t o  Harwell d a t a  by Postma and Pat ten .  



Prel iminary r e s u l t s  e x i s t  on a f i s s i o n  neutron spectrum 

measurement on t h e  spontaneous f i s s i o n  of 2 5 2 ~ f .  

T o t a l  c ros s  s e c t i o n  measurements have been s t a r t e d  a t  t h e  

LASL Tandem a c c e l e r a t o r  using a white  neutron source 

Measurements have been made on 16' 17' ''0 and 12c between 

1.6 MeV t o  18 MeV. 

2 c) Research Papers 

Research papers submitted s ince  t h e  16th  meeting he ld  i n  

March 1974 a r e  l i s t e d  i n  t h e  Appendix. 

I n  add i t ion  t o  t h e  papers a l ready discussed under i tem 2b 

(progress  r e p o r t s ) ,  Michaudon commented on a paper by Ja ry ,  

d i s t r i b u t e d  a t  t h e  Meeting, about c a l c u l a t i o n  of  (n, xn) and 

(n, xnf)  c ros s  sec t ions  f o r  heavy n u c l e i  by t h e  s t a t i s t i c a l  

model. 

3. MEASUREMENT REVIEWS AND EVALUATIONS 

3 a) Review of thermal neutron d a t a  f o r  t h e  main f i s s i l e  i s ~ t o p e s  

A s  a member of t h e  IAEA panel  f o r  t h e  review of t h e  2200 m/sec 

cons tants ,  Story informed t h a t  recent  emphasis had been put  

t o  t h e  discrepancy between 5 and fi-values. Axton had made a 

thorough review of a l l  7-data and concluded t h a t  t h e  da ta  now 

a r e  i n  agreement. This  meant t h a t  a smal le r  e r r o r  could be  

given t o  t h e  fi-value deduced from d i r e c t  measurements of 5. 

This averaged ?-value disagreed i n  t u r n  wi th  t h e  same va lue  

deduced from 6-measurements. 

Lemmel a t  IAEA concluded t h a t  one could remove t h e  discrepancy 

i f  t h e  Westcott g-factors  were allowed t o  f l o a t .  Story f e l t  

t h a t  it was d i f f i c u l t  t o  accept  t h e  degree of change needed 

i n  t h e  2 3 5 ~  g-factors  f o r  t h e  absorpt ion  c ross  sec t ion .  The 

present  s i t u a t i o n  had not  y e t  been discussed by t h e  IAEA panel.  

Chrien presented t h e  CSEWG p o s i t i o n  and d i s t r i b u t e d  a w r i t t e n  

paper g iv ing  a l is t  of d a t a  adopted f o r  ENDFIB I V .  



To anchor ENDFIB IV cross sections properly in the region 
of thermal neutron energies the normalization and standards 

sub-committee in CSEWG had to prepare an up to date set of 

2200 m/sec-parameters for the principal fissile materials. 

The sub-committeecollaborated with the IAEA-group and used 

their LS-fitting program. The ENDFIB 111 Westcott g-factors 
were adopted. Most members in the sub-committee agreed that 

few, if any, of experimental measurements had errors of less 

than 0.5%, and that a number of discrepancies in input data 

should be eliminated by increasing their uncertainty assignements 

An analysis by B Leonard showed that basic inconsistencies 

among various ways of estimating a could be relieved by in- 

creasing to 2% the error assignements for individual direct 

reactor irradiation measurements of a. 

After some discussion the Chairman concluded that an interim 

solution existed and that IAEA task force on the 2200 m/sec 

constants will continue. 

3 b) Fast neutron fission cross-sections 

Sowerby reported that the situation concerning fast neutron 

fission cross-sections had improved during the last year. 

On the whole the data on 2 3 5 ~  presented at the IAEA Standards 

Panel in November 1972 are in good agreement. In the region 

between 100 keV and 1 MeV the data agree to about + 3%. The 
only set of data which are slightly discrepant is the one by 

Kippeler which is about 8% higher than the other data below 

600 keV. 



The new data between 1 and 6 MeV by h'ansen et a1,Los Alamos 

have significantly improved the situation at higher energies. 

The data of Szabo et a1 (Kiev. Conf. 1973) and Poenitz (IAEA 

Standards Panel 1972) are lower than the Hansen et a1 data 

between 1 and 1.8 MeV by up to 3%. The u 5 ~  cross-section is 

now known to ?r 3.5% between 1 and 3 MeV and ? 4% between 3 and 

6 MeV. Between 6 and 15 MeV, except in the vicinity of 14 MeV, 

no new data have been reported. 

Below 100 keV, there has been a long standing discrepancy, 

At the time of the IAEA Standards Panel meeting there were 

two provisional inconsistent sets of data from ORNL which did 

not agree with the other recent data. However, the new preli- 

minary data of Perez et al. (ORNL-TM-4390) agree with the data 

of Gayther et al, Poenitz and Szabo et a1 and are consistent 

with values 8% lower than ENDFIB 111 in the region of 30 keV. 

On 239~u,new data was presented by Szabo et a1 at the Kiev 

Conference 1973. Measurements have also been made at Harwell 

by Gayther et a1 up to about 1 MeV which agree with the data 

by Szabo. Most of the knowledge of the 239~u fission cross- 

section comes from 239~u/235~ ratio measurements. Nexq ratio 

measurements by Poenitz are about 10% discrepant with earlier 

data. 

On 238~ new measurements have been made by Cierjacks et a1 

at Karlsruhe (EANDC(E) 157 "U"), by Coates et a1 at Harwell 

(EANDC (UK) 151 "L") and by Meadows and Poenitz at ANL 

(Nucl.Sci. and Eng. - 49, 310, 1972). In the region of 2-3 MeV 

the experimental data agree to about 3%. 

Cierjacks mentioned that Kdppeler had new data not yet published, 

on the 2 3 9 ~ ~ / 2 3 5 ~  fission cross section ratio and informed 

that measurements were in progress at the Tandem Accelerator 

Laboratory, Uppsala on the 238~/235~ fission cross section ratio 

between 5 and 11 MeV. 



On a question from the Chairman if enough work was done 

in the fission cross area or if more work was needed, 
235,, 

Sowerby replied that the fission cross section of 

is requested a$ a standard to 1% and this is not achieved. 

Motz informed that in the US there was no push for measure- - 
ments which could meet the 1% accuracy. Jackson reported 

that measurements were in progress at Livermore on o for f 
235~. The objective is to reach 2-5% accuracy between 1 keV 

and 15 MeV. 

The Committee agreed to recommend a panel meeting on fission 

cross section towards the end of 1975. As most of the works 

are done in the OECD area, NEA should be approached to promote 

such a meeting. 

3 c )  Fission neutron spectra 

Story opened the discussion by pointing out that it seems 

to be a general conclusion from all integral works on fast 

reactors that either the 238~/235~ fission cross section ratio 

is wrong or the 238~ inelastic scattering cross section is wrong 

or the fission spectrum is wrong. 

Sowerby informed about a collaboration between Harwell and 

Studsvik (Adams and Johansson) to measure the 235~ fission 

neutron spectrwi at 0.5 MeV incident neutron energy at the 

IBIS machine in Harwell. A liquid neutron detector (NE 213) 

with pulse shape discrimination was used. The flight path was 
7 3 meters and the neutrons were produced by the Li(p,n)-reaction. 

Energy calibration were made by the llg(d,n)-reaction up to 

16 MeV. This calibration was the most crucial point of the 

experiment. By using Studsvik efficiency curves one gets 

T-values between the older Harwell and Studsvik data. The 

pronounced tail of the earlier Harwell data seems to be disappearing 

and was believed to be due to some mistake in the energy cali- 

bration. 



Ribon repor ted  t h a t  i n  t h e  f i s s i o n  cross  sec t ion  measurement 

of 2 3 5 ~  a t  Cadarache a s l i g h t  excess of neutrons was found 

above 5 MeV compared t o  a Maxwellian spectrum. 

235 Motz informed t h a t  t h e  U f i s s i o n  neutron spectrum measure- - 
ment a t  MSL w i l l  be repeated. A measurement of t h e  f i s s i o n  

neutron spectrum f o r  2 5 2 ~ f  had been made up 12 MeV of f i s s i o n  

neutron energy and t h e r e  was no ind ica t ion  of a high energy 

t a i l .  

An information was given by Block t h a t  a t  t h e  Kumatori-laboratory, 

D r  Kimura had measured t h e  f i s s i o n  neutron spectrum f o r  2 3 5 ~  a t  

thermal energy us ing  threshold  de tec to r s .  

Cond6 repor ted  t h a t  Johansson e t  a l ,  Studsvik were measuring t h e  

f i s s i o n  neutron spectrum f o r  239F '~  a t  0.5 MeV. 

Motz remarked t h a t  i n  ENDF/B I V  t h e  T-value f o r  2 3 5 ~  was changed 

t o  1.32 MeV which i n  t u r n  increased t h e  ca l cu la t ed  average U 
f 

f o r  2 3 8 ~  i n  a f i s s i o n  spectrum t o  about 290 mb. However t h e  

accepted experimental va lue  from t h e  measurement by Leachman 

and Schmidt i s  (312 ?: 4)  mb. 

The Chairman concluded t h a t  t h e  disagreement between t h e  

d i f f e r e n t i a l  and t h e  i n t e g r a l  measurements s t i l l  e x i s t  and 

more work i s  needed. 

3 d )  S p e c i a l i s t  eva lua t ion  meetings i n  1973 

Sowerby informed t h a t  an EACRP sponsored s p e c i a l i s t  meeting about 

Capture Cross Sect ions of S t r u c t u r a l  Ma te r i a l s  (Fe, C r  and Ni) was 

held i n  May 1973 a t  Karlsruhe. 

Ribon gave a summary of t h e  meeting and noted t h a t  t h e r e  a r e  - 
discrepant  r e s u l t s  between d i f f e r e n t  measurements of cap tu re  

c ross  sec t ions  f o r  s t r u c t u r a l  ma te r i a l s .  



On t h e  experimental s i d e  t h e  main problems were t h e  

d e t e c t i o n  of s c a t t e r e d  neutrons and background determinat ion.  

The lead-slowing-down spectrometer measurements and a c t i v a t i o n  

measurements a r e  r e l a t i v e l y  i n s e n s i t i v e  t o  s c a t t e r e d  neutrons 

and y i e l d  low capture  da ta  compared t o  s c i n t i l l a t o r  tank  

measurements as  e.g. given by RPI. 

The high capture  c ross  sec t ion  d a t a  by RP1 were supported by 

a  new l i q u i d  s c i n t i l l a t o r  measurement repor ted  from Karlsruhe 

(< 100 keV) and a total-energy-detector  measurement repor ted  

from Cadarache (70-550 keV, acc. 5%). 

From t h e  r e a c t o r  physics  s i d e  t h e  capture  c ross  sec t ions  f o r  

s t r u c t u r a l  m a t e r i a l s  a r e  requested wi th  10% accuracy be tween1  keV and 

1 MeV. Accordinp  t o  a  r epor t  by Bar& t h e  new capture  

c ross  sec t ions  of Cadarache a r e  not  poss ib l e  t o  accept .  I f  

N i -  and Cr-data have t o  be increased by about 50% compared t o  

t h e  d a t a  i n  t h e  Cadarache d a t a  f i l e  t h e  Fe capture  c ross  sec t ion  

has t o  be reduced by a  f a c t o r  of 2. Also t h e  Fe-data given by 

Moxon below 50 keV were bel ieved t o  be too  high. 

Block remarked t h a t  i n  t h e  RP1 measurement t h e  background i n  - 
t h e  minima was 30-40 mb. This  background could s i g n i f i c a n t l y  

con t r ibu te  t o  t h e  c ross  s e c t i o n  when averaging over a  l a r g e  

energy i n t e r v a l .  

Cier jacks  informed t h a t  i n  t h e  Karlsruhe measurement t h e  minima 

was about 15-20 mb. 

3 e )  A c t i v a t i o n  d e t e c t o r  c r o s s  s e c t i o n s  

BSckhoff repor ted  t h a t  a  measurement of t h e  l ' ' ~ u ( n , ~ )  c ross  

s e c t i o n  between 0.5 MeV and 2.25 MeV was i n  progress  a t  Mol 

( see  t h e  EURATOM progress  r e p o r t ) .  



Ribon informed t h a t  t h e  EURATOM Dosimetry Working Group had a 

meeting a t  Gee1 i n  March 1974. A request  l is t  cons i s t ing  of 

about 14 requesB (13 requestsof  p r i o r i t y  1)  was prepared. 

Motz informed t h a t  t h e r e  had been e s t ab l i shed  a US program 

sponsored by t h e  Reactor Research Divis ion  of AEC t o  develop 

a c a p a b i l i t y  t o  accura te ly  measure neutron r eac t ion  r a t e s  f o r  

f a s t  r e a c t o r  f u e l s  and ma te r i a l s  development programs, t h e  

ILRR program. The i n i t i a l  goal  i s  +- 5% i n  t h e  p r i n c i p a l  
239 2 3 5 ~ ,  2 8 3 ~  and PU reac t ions .  A secondary program 

i s  on dosimetry problems. Four d i f f e r e n t  US l a b o r a t o r i e s  

and t h e  l a b o r a t o r y  at  Mol, Belgium a r e  i n v o l v e d  i n  t h e  

program. 

Fuketa informed about t h e  Japanese works on a c t i v a t i o n  d e t e c t o r  

cross-sect ions and r e fe r r ed  t o  two papers one by Kimura e t  a1  i n  

Jour.  of Nucl. En. 27, 741 (1973) and one by Miyasaka and Tanaka - 
i n  Jour .  of Nucl. Sc i .  and Techn. 10, 574 (1973). Summaries of t h e  

two papers were d i s t r i b u t e d  a t  t h e  meeting. The papers discussed 

t h e  s t a t u s  on t h e  accuracy of r eac to r  dosimetry c r o s s  s e c t i o n s  

(Threshold r eac t ions ) .  

Cross repor ted  t h a t  a measurement of t h e  Rh(n,nl) c ross  

s e c t i o n  i n  t h e  energy region 5-14 MeV was i n  progress  

a t  Chalk River and w i l l  be published i n  t h e  Can. Jour.  of 

Physics.  A 50% discrepancy e x i s t  above 5 MeV between an 

eva lua t ion  made by IAEA and t h e  Chalk River group. 

4. PROGRESS OF MEASWREEiENTS I N  RELATION TO NUCLEAR REACTOR DATA 
-A- 

REQUEST LISTS 

4 a )  Comments from l o c a l  da t a  committees 

The length  and reviews of t h e  request  l i s t s  were discussed i n  

some d e t a i l .  

The USNDC request  l i s t  containing 658 reques ts  was expected 

t o  be reviewed annually before  sen t  t o  WRENDA. Jackson pointed 

out t h a t  da t a  users  f i n d  s t a t u s  r e p o r t s  much more u s e f u l  than  

t h e  comments i n  t h e  request  l i s t s .  



The UK list containing 221 requests (incl. eval.) was 

reported to be reviewed periodically. All priority 1 requests 

need to have some comments in the list. 

In the French list containing 160 requests for reactor 

data,3/4 of the requests are new compared to the list 4 years 

ago. A problem has been observed in that it takes in general 

longer time to make the experiments than the term during which 

the request lasts. 

On a question by Cierjacks how many requests could be solved by 

an evaluation Ribon estimated for France 10% and Jackson estimated 

that very few US-requests could be solved by evaluations. 

4 b) Summary of scattering requests in RENDA 197> 

23aU Some discussion took place about inelastic scattering in 

and structural materials. Is was concluded that a fair amount 

of work was going on in US, UK, France and Sweden and that the 

item could be dropped from the agenda in the future. 

5. OTHER NEEDS FOR NUCLEAR DATA 

5 a) Fusion reactors 

Jackson informed the Committee that USNDC has a subcommittee 

which discusses the CTR data problems. At the present time the 

efforts are mainly on evaluations. He referred to appendix F 

of the minutes from USNDC (EANDC (US) 187 A) and summarized five 

particular areas where the subcommittee feel there are major 

data needs: 

1) 7 ~ i  (n, n') 10-15 MeV 
10 2) 13c (n, a)  Be 

3) F (n, n') 

4) Nb gamma-ray production 

5) Transport of neutrons with energies above 8 MeV through 

Mn, Cr, Fe, Ni and Pb 



The subcommittee had dec ided  t o  begin an evaluated data- 

l i b r a r y  s p e c i f i c a l l y  f o r  CTR-problems. A.B. Smith had made 

an eva lua t ion  of Nb. Within next 12 months t h e r e  w i l l  pro- 

bably be a s tatement  about reques ts  f o r  measurements. 

Rogosa added t h a t  t h e  nuclear  d a t a  needs were s t i l l  given -- 
a low p r i o r i t y  wi th in  t h e  CTR program. 

Motz drew t h e  Committees a t t e n t i o n  t o  a paper i n  Nucl. Sci .  

and Eng. - 53, 304 which gave t h e  c ross  s e c t i o n  s e n s i t i v i t y  

of t h e  breeding r a t i o  i n  a fus ion  r e a c t o r  blanket .  

Tanaka repor ted  t h a t  a subcommittee on CTR da ta  problems w i l l  

be organized wi th in  JNDC during t h e  f i s i c a l  year  74/75. A 

j o i n t  ad-hoc subcommittee w i l l  a l s o  be formed between JNDC 

and RCNFR (Research Committee f o r  Nuclear Fusion Reactors) .  

A l i s t  of nuclear  d a t a  needs f o r  fus ion  r e a c t o r s  w i l l  be 

s e t  up by t h e  ad-hoc j o i n t  subcommittee. 

S tory  informed t h a t  a s epa ra t e  t a b l e  had been added t o  t h e  - 
UK nuclear  d a t a  request  l i s t  containing 15 reques ts  connected 

with CTR problems. 

Cier jacks  repor ted  t h a t  based on some i n t e g r a l  measurements 

t o  be made a t  Karlsruhe and JGlich a l i s t  had been s e t  up 

containing d a t a  needs f o r  5 elements. 

The Chairman concluded t h a t  t h e  s i t u a t i o n  concerning d a t a  

requirements f o r  CTR was j u s t  i n  t h e  beginning of being 

looked a t  and probably it would l a s t  a couple of years  before  

t h e  r e a l  needs had been i d e n t i f i e d .  

5 b) Safeguards 

Jackson r e f e r r e d  t o  EANDC(US) 187 "A" and s a i d  t h a t  t h e  

Division of Nuclear Mater ia l s  Secur i ty  wi th in  AEC had pointed 

out a need of p r e c i s e  va lues  of t h e  Pu-isotopes ha l f - l i ves  

The needs a r e  f o r  ca lo r ime t r i c  assay of Pu-isotopes a s  a means 

of non-destruct ive ma te r i a l s  t e s t .  E a r l i e r  h a l f - l i f e  da t a  



were d iscrepant  up 1-2% dependent on t h e  method wi th  which 

t h e  h a l f - l i f e  was determined. The goal  i s  now t o  determine 

t h e  ha l f - l i ves  wi th  0.1-0.2% u n c e r t a i n t i e s .  The Mound l ab .  

and ANL a r e  planning measurements. Coordination w i l l  be made 

wi th  European l abora to r i e s .  

S tory  informed t h a t  i n  UK t h e  s tand  po in t  was t h a t  t h e  same 

d a t a  a r e  needed f o r  safeguards and r e a c t o r  ca l cu la t ions ,  why 

no e x p l i c i t  safeguard request  l i s t  had been prepared. 

Motz commented t h a t  t h e  US safeguard r eques t s  were l imi ted  

t o  da ta  needs f o r  t h e  techniques which a r e  app l i cab le  f o r  t h e  

pass ive  o r  a c t i v e  i n t e r r o g a t i o n  of f u e l  elements. Some over lap  

ex i s t ed  wi th  r eques t s  from burn-up s tud ie s .  Next US safeguard 

request  l i s t  w i l l  probably have fewer reques ts .  

F ina l ly ,  Cier jacks  r e f e r r e d  t o  t h e  German progress  repor t  

p 15-16 and summarized t h a t  t h e  German d a t a  needs could be 

r e s t r i c t e d  t o  2 a reas :  Q-values and ha l f - l i ves  f o r  ca lo r ime t r i c  

measurements and burn-up da ta .  

5 C) Biomedical app l i ca t ions  

Jackson remarked t h a t  t h e  r epor t  by Chrien a t  t h e  

1 6 t h  EANDC mee t ing  v e r y  well covered  the  s i t u a t i o n  

i n  t h i s  a rea .  The USNDC Biomedical Appl ica t ions  Subcommittee has 

recognized two major a reas  of d a t a  needs: 1)  Production c ross  

sec t ions  f o r  rad ionucl ides  and 2) l e v e l  scheme information f o r  

absorbed dosage ca l cu la t ions .  A problem i s  t h a t  e x i s t i n g  compilations 

of d a t a  a r e  not  i n  a use fu l  form f o r  biomedical people, e.g. t h e  

f a i l u r e  of inc luding  t h e  mean of beta-ray energy i n  p lace  of t h e  

maximum e l e c t r o n  energy i n  be ta  decay. The Medical I n t e r n a l  

Radiat ion Dose Subcommittee under t h e  Socie ty  of Nuclear Medicine 

i n  t h e  US prepare decay-schemes t a b l e s  which a r e  of d i r e c t  use i n  

t h e  biomedical a r e a  (MIRD Pamphlets). 



Jackson a l s o  presented a compilation by Caswell and Horen 

of nuclear  information f o r  biomedical a p p l i c a t i o n s .  

Cross pointed out  t h a t  t h e  important t h ing  i n  t h i s  a rea  i s  t h a t  

t h e  p resen ta t ion  of t h e  d a t a  i s  i n  a d i g e s t i v e  form f o r  t h e  

medical people. Cross a l s o  pointed out  t h e  needs of neutron 

c ross  s e c t i o n s  f o r  (n, a)- and (n, p)-react ions i n  ma te r i a l s  

of t h e  body above 14 MeV due t o  proposals  t o  use  neutrons from 

50 MeV cyclotrons f o r  therapy. 

Jackson r e f e r r e d  t o  a statement made a t  a seminar concerning 

t h e  requirements and a v a i l a b i l i t y  of nuclear  information i n  

nuclear  medicin, Miami, June 1973 t h a t  an accuracy of b a s i c  

nuclear  d a t a  of only t h e  order  of 20% is  needed because of t h e  

much l a r g e r  u n c e r t a i t i e s  i n  t h e  b i o l o g i c a l  d a t a  ava i l ab le .  However 

more accura te  d a t a  i s  requested f o r  r ad ionuc le i  production. Some 

of t h e s e  l a t e r  reques ts  w i l l  probably come i n t o  t h e  next nuclear  

d a t a  reques t  l i s t  from t h e  USNDC. 

Cond6 informed t h a t  a plrqaratory meeting on nuclear  d a t a  f o r  - 
rad ionucle i  production had been he ld  a t  Studsvik f o r  t h e  IAEA 

symposium on nuclear  d a t a  i n  sc ience  and technology, P a r i s ,  

March 1973 ( s e e  Proceedings).  

Cier jacks  repor ted  t h a t  experimental work was i n  progress  a t  

t h e  Karlsruhe isochronous cyc lo t rone  of  (d,x)- and (a ,  many 

pa r t i c l e ) - r eac t ions  f o r  medical therapy purposes. 

The Chairman concluded t h a t  t h e  a rea  was s t i l l  i n  an explora tory  

s t a t e .  

5 d) Other app l i ca t ions  

Tanaka r a i s e d  t h e  ques t ion  of t h e  handling of t h e  nuclear  d a t a  

needs f o r  decay-heat o r  a f te r -hea t  c a l c u l a t i o n s  f o r  r e a c t o r  f u e l s .  



Story pointed out  t h a t  t h e r e  a r e  two d i f f e r e n t  s e t s  of d a t a  

which can be used i n  a f te r -hea t  ca l cu la t ions .  One s e t  i s  based 

on i n t e r g r a l  measurements of t h e  Maienshein- (gamma-rays) and 

MacNair (0-decay)-types and t h e  o ther  s e t  i s  based on a  

summation of t h e  decay d a t a  f o r  a l l  f i s s i o n  products .  

Motz r e f e r r e d  t o  what had been sa id  under i tem 3a) and added 

t h a t  new measurements of t h e  "maienshein type" a r e  proposed 

by Idaho F a l l s  and LASL. A t  LASL a l i q u i d  He ca lor imet ry  

measurement i s  planned. The response time f o r  t h i s  measurement 

i s  of t h e  order  of 10 sec.  

He a l s o  informed t h a t  t h e  eva lua t ion  of t h e  f i s s i o n  product 

da t a  f o r  ENDFIB I V  was undertaken by a  CSEWG-subcommittee. 

I n  t h e  d iscuss ion  which followed it was concluded t h a t  many 

f i s s i o n  product d a t a  were uncer ta in  expecia l ly  f o r  t h e  s h o r t e r  

l i ved  products and t h a t  most of t h e  information i n  t h i s  a rea  was 

presented a t  t h e  IAEA Bologna Panel on F i s s i o n  Product Data. 

Jackson informed t h a t  USNDC b a s i c  sc i ence  subcommittee had 

pointed out some important t o p i c s  among them t h e  photodis in tegra t ion  

of t h e  deuteron (20% discrepancy between theory  and experiment 

around 30 MeV) and t h e  (n, p)-cross sec t ion  towards which they 

w i l l  focus t h e i r  a t t e n t i o n .  Chrien added t h a t  t h e  b a s i c  sc ience  

subcommittee has an important funct ion  t o  he lp  t o  examine t h e  da ta  

compilation c e n t r e  a c t i v i t i e s  i n  t h e  US a t  Oak Ridge and Berkeley. 

Rogosa mentioned t h a t  w i th in  t h e  bas i c  sc ience  subcommittee i t  

had been proposed t h a t  i n  conjunct ion wi th  t h e  opera t ion  of 

LAMPF, TRIUMF and SIN t o  s t a r t  a  compilation e f f o r t  of d a t a  i n  

t h e  medium energy range (compilat ion of e.g. medium energy p- and 

n-react ion c ross  sec t ions  and secondary p a r t i c l e s ) .  



Cier jacks  brought up t h e  problem of (n, a) c ross  sec t ions  

leading t o  He and high temperature de fec t s  i n  s t r u c t u r a l  

ma te r i a l s .  

Jackson r e p l i e d  t h a t  t h i s  was a  widely discussed subjec t  i n  

t h e  US. It was discussed i f  t h e  He was produced by (n, a)- 

r eac t ions  i n  t h e  m a t e r i a l  o r  i n  impur i t ies .  

Story informed t h a t  i n t e g r a l  measurement on (n ,  a ) - reac t ions  i n  

Fe, MO and N i  was made i n  Dounray f a s t  neutron some years  ago. 

The r e s u l t s  were i n  agreement wi th  e a r l i e r  experiment. r :  

Ribon remarked t h a t  (n,  p)- and (n, a)-cross  sec t ions  f o r  Fe were 

p r i o r i t y  1 reques ts  i n  France. 

Planned experiments o r  experiments i n  progress  were repor ted  by 

Cier jacks  a t  Karlsruhe and by Michaudon (13~(n ,n ' )3a  a t  14  MeV) 

a t  ~ r ~ ~ > r e s - l e - ~ h i t e l .  

No fu the r  a c t i v i t i e s  i n  t h e  non-fission r e a c t o r  f i e l d  mere 

reported.  

6. INTERNATIONAL CO-OPERATION I N  NUCLEAR DATA MEASUREMENT AND 

ANALYSIS 

6 a )  Neutron r e a c t i o n  measurements using underground nuclear  explosions 

The Chairman r e f e r r e d  t o  t h e  d iscuss ion  under item 1 f )  "Actions 

from previous meetings" and asked i f  t h e r e  was any f u t h e r  in- 

formation t o  be  given. Rogosa sa id  t h a t  he had no add i t iona l  

information t o  t h e  r epor t  he gave a t  t h e  16 th  INDC i n  September 

1973. 



6 b) Elastic and inelastic cross section measurements 

The Chairman drew the attention to a report by FrEhner 

(EANDC(E) 135 "A") in which it was pointed out that in 

relation to the large number of requests for elastic and 

inelastic cross section data very few measurements were in 

progress. 

Tanaka said that he agreed with the statement made by A.B. Smith 

at the last EANDC meeting that the efforts in elastic and in- 

elastic scattering measurements had tapered off at many 

laboratories. Tanaka gave two reasons for the decrease in the 

scattering experiments 1) lack of exciting topics related to 

basic nuclear physics in this field and 2) lack of major improve- 

ments in the techniques. 

Finally, Tanaka asked for a better collaboration in the scattering 

field. Instead of having a newsletter which took much time to 

prepare, Tanaka asked for exchange of more informal informations. 

The members agreed that the Committee should encourage the 

interchange of informal documents in the scattering field. To 

facilitate the circulation of documents Jackson agreed 

to set up a list of laboratories which are active in the 

measurement of elastic and inelastic neutron cross sections. 

6 C) Computer codes for nuclear model calculations and data 

analysis 

RosGn outlined the origins of the topic and reminded that 

A.B. Smith at the 14th EANDC Meeting at ANL brought up the 

question about compatibilities of computer codes. At the 15th 

EANDC Meeting the topic was again discussed and Benzi accepted 

an action to compile a list of computer codes. A first draft 

of the list was presented at the last EANDC meeting with many 

gaps which now have been filled in. The final list will be given 

a wide distribution (U-distribution). 



6 d) Other plans and propo~als for collaboration, or for meetings 

A number of meetings were discussed. 

Jackson distributed a note about the 4th Conference on Nuclear 

Cross Sections and Technology to be held in Washington 

D.C., 3 - 7 March 1975 and said that the conference is 

intended to be internatiohal and some individuals from outside 

the US have been asked to be members of the Program Committee. 

Ribon proposed a NEA sponsored panel on fission cross sections - 
for 232~h, 

233, 235, 23SU and 239, 240, 24lpU 

Many requests for fission cross sections seem to be fulfilled 

within a few years, why at that time a panel could he suitable. 

All members were asked to discuss the proposal with local 

data committees and report back at the next EANDC meeting. 

Ribon informed about a proposal by IAEA to arrange in late 

fall 1974 or early 1975 a consultant: Meeting on the use of 

Nuclear Theory in Neutron Data Evaluation. 

Ribon raised the question if EANDC could consider the 

possibility to sponsor a specialist meeting on a topic 

of nuclear theory for the calculation of nuclear data not 

considered by the IAEA panel. 

An action was placed on all members to consider the proposal 

by Ribon fwthe next meeting. 

7. DATA INDEXING, COMPILING AND EVALUATION ACTIVITIES 

7 a) Current NEA activities including compilation of integral data 

RosGn reported first about the activities at the Computer 

Program Library at ISPRA and referred to a written status 



RosPn also reported about the activities of the NEA 

Neutron Data Compilation Centre at Saclay. 

The systematic revision of older data from the CCDN service 

area had continued. Among new data which were entered into 

the NEUDADA file RosPn mentioned 

1) Fission yield library by Crouch 

2) Capture and fission gamma-ray spectra by Weitkamp et a1 

Concerning the EXFOR-data the contribution from USSR is 

increasing but still rather modest; 16 000 data records were 

received from CDJ last year compared to 260 000 from NNCSC. 

The amount of requests for data from CCDN has gone up. New 

groups of users from industries, universities and hospitals 

have been recognized. 

RosPn announced that a review of the activities at the CCDN 

had been initiated by NEA. A workl?ng document about the proposal 

will be distributed to the members. Rosgn gave a list prepared 

by FrShner of possible additional types of data that could 

be handled by CCDN and asked for comments 

After some discussion it was concluded that the proposal 

was best discussed after the outcome of the IAEA specialist 

meeting on Nuclear Data for ApplTcations, 29 April-3 May, 

1974. 

Of the proposed topics for manuals or special-purpose compilations 

the delegations from US and Canada in consultat?on with Rosgn 

recommended the following priorities: 

1) Neutron source reactions 

2) Quick-orientation list for average cross sections (thermal 

and fast reactor spectra averaged) 



7 b) Current US activities 

Chrien read a status report from NNCSC . Rogosa 

added the information that the responstbility for the US 

request compilation had been moved from LASL to NNCSC and 

the responsibility for CINDA was transferred from the 

Technical Information Centre at Oak Ridge to NNCSC. 

Concerning the Oak Ridge Nuclear Data Project Rogosa informed 

there was no special expansion or contraction planned. The 

outcome of the IAEA X-centre meeting would tell if a world- 

wide cooperation was coming in the nuclear decay scheme field. 

Level diagrams from ORNL data for 45 < A < 200 was published 

by Academic Press a few month ago. The Tables of Isotopes project 

at Berkeley is working with the 7th edition to be published 

in 1976. 

7 C] Organisation of co-operation on evaluation in Europe 

Ribon informed about an evaluation meeting in Gee1 

recommended by JENDRECon May 7, 1974 where it would be 

discussed to set up an European Evaluation Working Group 

with participation from EURATOM countries. The plans are to 

start some co-operation between a few evaluation groups 

and later, if feasible, extend the co-operation to several 

groups maybe also outside the EURATOM. 

MEETINGS AND CONFERENCES OF INTEREST TO THE EANDC 

The Chairman distributed a list of Past and Future Meetings. 

9. SPECIAL SAMPLES 

Isotope separation 

Rogosa outlined the origin of the constraints on the availability 

of loan samples from the USAEC Research Pool as a response to a 

letter from Story. In the letter Story had pointed out the need 

of such an orientation due to the considerable turnover in the 

membership of the EANDC and due to the growing interest of samples 

for non-neutron data measurements. 



In the discussion which followed Cierjacks asked if samples 

could be available on loan for fundamental research through 

bilateral agreements between a laboratory and USAEC. Ro~osa 

responded that EANDC is not the only way of getting loan 

endorsements. AEC has the authority to set the policy but has 

not yet decided if isotopes will be given for a wide range of 

fundamental research. A discussion will take place at the USNDC 

meeting in September concerning the loan of the stable 

isotopes for areas extending beyond the neutron cross section 

measurements. 

CondZ pointed to the special problems for the smaller countries 

within the OR-group of EANDC for which the present policy of loan 

endorsement only to "pure" RENDA measurements has been felt very 

restrictive. 

Fuketa informed that sometimes the delay in time is so long that 

the experiment is no longer relevant. Rogosa replied that one 

should not be embarrassed to say that the samples are not needed 

any more. 

The mechanism for handling isotopes requests within the EANDC 

and the role of the Committee in this matter was discussed and 

the Subcommittee was asked to come up with a recommendation. 

Chrien summarized the report of the Subcommittee on Isotopes. 

The Committee adopted after some discussion the Subcommittee 

report which contained the following recommendations: 

1) The EANDC avoid responsibility for loan transactions which 

involve measurements for the purpose of basic nuclear science. 

These requests should be sent directly to USAEC. 

2) The abolition of the classification of loan requests (category 

I, I1 and 1II)according to whether or not the requests pertain 

to requests in WRENDA. 



3) The Chairman of EANDC s e l e c t s  a t  l e a s t  2 committee members t o  

a c t  a s  r e f e r e e s  f o r  a reques t .  The r e fe rees  w i l l  judge t h e  

competence of t h e  experimenter and t h e  soundness of t h e  

experiment. 

4 )  The c r i t i q u e  of t h e  experiment, accompanying t h e  loan reques ts  

would enable t h e  respons ib le  US agency t o  b e t t e r  judge t h e  

importance of t h e  request  t o  i t s  National Energy program. 

Question of waiver of loan f e e s  should be l e f t  t o  USAEC and 

should not  be recommanded by EANDC. 

10. REPORT OF SUB-COMMITTEE ON STANDARDS AND DISCREPANCIES 

Sowerby presented t h e  d r a f t  sub-committee r e p o r t ,  which 

discussed t h e  fol lowing top ic s :  

1)  I s o t o p i c  s tandards ,  ha l f  l i v e s  of a c t i n i d e s  

2) H(n,n) 

3) 3 ~ e ( n , p )  

4 )  ' ~ i ( n , a )  
10 

5)  B(n,a) 

6 )  1 9 7 ~ ~ ( n , y )  

7) 2 3 5 ~ ( n , f )  

8) Developments i n  Neutron f l u x  measurement techniques 

9)  Discrepancies 

P rec i se  thermal d a t a  ( including v f o r  2 5 2 ~ f )  and f i s s i o n  neutron 

spec t r a  were not considered a s  they have been discussed under 

s p e c i a l  i tems of t h e  Agenda. 

About t h e  H(n,n) c ross  sec t ion  Cierjacks informed t h a t  recent  

measurements a t  Karlsruhe and Gee1 i n d i c a t e  increas ing  aniso t ropy 

between 15 and 30 MeV which a l s o  i s  indica ted  by t h e o r e t i c a l  

ca l cu la t ions .  

3 Concerning t h e  He(n,p) c ross  sec t ion  Sowerby pointed out t h a t  

more work i s  needed i f  it i s  going t o  be used a s  a s tandard.  

The s i t u a t i o n  was reported t o  be f a r  from s a t i s f a c t o r y  f o r  t h e  
6 .  
L ~ ( n , a )  c ross  sec t ion  i n  t h e  energy region  below 500 keV. A 

recent  measurement by Friesenhahn g ives  a va lue  f o r  t h e  peak 

cross  sec t ion  a t  250 keV of 3.7 b i n  r e l a t i o n  t o  about 3 b 



i n  t h e  measurements of Coates e t  a l ,  Fo r t  and Marquette 

and Poenitz.  Futhermore, Ribon reported t h a t  t h e  va lue  by 

For t  and Marquette may be changed due t o  a  r e v i s i o n  i n  t h e  

6 ~ i  content of t h e i r  L i  g l a s s  s c i n t i l l a t o r .  A Li-glass sample 

w i l l  be sent  from Cadarache t o  ANL f o r  comparison of content .  

Ribon agreed t o  inform a l l  EANDC members about t h e  new da ta  by 
6 For t  and Marquette a f t e r  t h e  co r rec t ion  of t h e  L i  content. 

Motz informed t h a t  Friesenhahn, Intelcom Rad Tech Lab used a  LiF 

l aye r  ins tead  of a  Li-glass  a s  have been used by t h e  o ther  groups. 

The Friesenhahns d e t e c t o r  should have. a  b e t t e r  understood content .  

The use of theory  t o  a i d  i n  t h e  so lv ing  of d iscrepancies  f o r  t h i s  

n u c l e i  was repor ted  t o  be a  debatable  quest ion.  However good charged 

p a r t i c l e  da ta  can he lp  t h e  s i t u a t i o n  and repor ted  on plans a t  

LASL t o  do (a ,T)-sca t te r ing  measureEents i n  t h e  energy region  

11-12 MeV t o  compare wi th  e a r l i e r  Cal Tech da ta ,  which conta in  

some incons is tenc ies .  Motz agreed t o  inform EANDC members about 

t h e  progress of t h e  charged p a r t i c l e  measurements. 

6 Sowerby added t h a t  t h e  Li(n,a)  c ros s  sec t ion  below about 50 keV 

i s  s t i l l  a  good standard.  

Concerning t h e  1°g(n,a) c ros s  s e c t i o n  t h e  sub-committee repor ted  

t h a t  new da ta  by Friesenhahn were i n  agreement wi th  e a r l i e r  d a t a  

and t h a t  t h i s  c ross  s e c t i o n  i s  a l s o  a  good s tandard  t o  a t  l e a s t  

50 keV. Futhermore, t h e  subcommittee recommended t h a t  t h e  Friesenhahn 

f l u x  measurement techniques should be checked by comparf.san with 

some methods other than  t h e  only one used i n  t h e  experiment. 

For t h e  197~u(n ,y )  c ross  s e c t i o n  t h e  subcommittee concluded t h a t  

t h i s  r eac t ion  should not be a  s tandard unless  t h e  energy 

dependency of t h e  neutron spectrum i n  t h e  measurement i s  w e l l  

known due t o  t h e  s t r u c t u r e  i n  t h e  lg7Au(n,a) c ros s  s e c t i o n  round 

24 keV. 



For the 235~(n,f) cross section it was referred to the 

discussion under item 3 c) of the agenda. 

Concerning the developments in flux measurement techniques 

the sub-committee reported about the different techniques 

developed at different standard laboratories, NBS, NPL, 

Harwell, Karlsruhe, BIPM, BCMN, NRC, Cadarache, ETL (Tokio), 

IMM (Leningrad) and PTB (Germany). 

The final comments by the subcommittee were : 

1) Many discrepancies occur because people disseminate data 

which are not complete. 

2) For some sets of data there are a number of versions at 

the data Centres and this can lead to confusion. 

3) There is a tendency to assume that the most recent data are 

correct. Evaluators have to he more cautioas. 

4) The report of the 1972 Panel meeting should be made 

available soon. 

The Chairman accepted an action to write to J.J. Schmidt, 

IAEA about the publication of the Proceedings of the Standard 

Panel 1972. 

Sowerby agreed to circulate the report of the Subcommittee 

as an EANDC-document. 

Sowerby recommended for the future work of the Sub-cormnittee of 

Standards and Discrepancies that the different items should be 



prepared by identified members of the Sub-committee. That 

member could have comments sent to him beforehand of his parti- 

cular items (cross-sections) to allow a better base for a 

discussion within the sub-committee. At the present meeting 

the following members reported as follows : 

H(n,n), 3~e(n,p) - Tsukada 
Isotopic standards, half-lives, 1°g(n,a) - Bijckhoff 
lg7~u(n, y) - Cierjacks . 

'~i (n, a )  , 235~(n,f), - Sowerby 
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List of ENtDC rioccmf;nts issuzd since the sixt~entb EfiTDC Met?% 
(Xi'overr,ber/--er 1372) 

Committee Papers 

9l"uU Sixth biennial report on the activities of the WTDC; 
November 1972; W.W. Havens, Jr. and !{,G. Cross 

91"~" Summary record of the sixteenth meeting of the M D C  
(Paris, France; 27 Nov.-l Dec. 1972); compiled by 
H. Cond6 

92"~" Summav record (technical) of the sixteenth neeting 
of the EmTDC (Paris, France - 27 Nov.-l Dec. 1972); 
compiled by H. Cond6 

93"U" Distributioc list for EANDC documents; July 1973 
Revision 1 - Sept. 1973 
Revision 2 - Oct. 1973 
Revision 3 - Nov. 1973 
Revision 4 - Feb. 1-974 

Canadian Documents 

(CAN)47"LT1 Canadian report to the E.KNDC (Dec. 1972 to M a r .  1974); 
coinpiled by W.G. Cross 

Euratom Docmen%s 

(E) 147"AL1' Der totale wirkwgsquersc&itt von ''B zwischen 90 BeV 
und 420 keV; H. Beer, R.R. Spencer and F.H. Priihner 

(E) 151"U1' Evaluation of neutron data for 2 3 5 ~ ;  1972; E. Sch.atz 

(E)154"UU 
- 
v,the average number of emitted neutrons in fission 
(contributions to the UTDC topical conference held on 
Nov. 29, 1972 at Saclay, France on the occasion of the 
16th meetjag of the EGNDC) ; March 1973; edited by 
P. Ribon 

(E) 155"U1' 
- 
v ,  the average number of fission neutrons (contribution 
to the topical conference of i-he 16th EANDC meeting); 
1973; P. Ribon 

(E) 156"U" The neutron capture in 23~a (RCN-175); September 1972; 
J. Kopecky, F. Stecher-Rasmussen and K. Abrahams 

(E) 157"U" Progress report on nuclear data research in the European 
Community for the period January 1 to December 31, 1972; 
submitted by the JElvaRPC 

Volume I - March 1973 
Volume 11- May 1973 



(E) 158"L" 

(E)159"L" 

( J )  31"AL1' 

( J )  32''AI;'' 

(UK) 152"A" 

Quelques remarques sur  l163gPL qtion des sections 
eff icaces neutroniques de PU d&.s l e  domaine 
des r6soz1ances (Note ~ ~ ~ - ~ - 1 6 3 8 ) ;  May 1973; 
H. Derrien 

An evaluation f  r cross sections of the reaction 7~J i  Ff (p,n) 7 ~ e  and Be*; 1973; H. L i s ~ i e n  and A, Paulsen 

Japanese Documents 

Program ELIESE-3; Program fo r  calculation of the 
nu.clear cross sections by using loca l  and non-local 
opt ica l  models and s t a t i s t i c a l  model (JAERI 1224); 
December 1972; S.I. Igaras i  

Evaluation of some f a s t  neutron cross  sec t ion  da ta  
IT. Kanda and R. Nakasima) 

On the d i f f e r en t i a l  cross section f o r  neutrowproton 
sca t te r ing  a t  14.1 fleV; May 10, 1973; S. Shirato 
and K. Saitoh 

Progress report  from Japan, July 1972 t o  June 1973 
inclusive;  edited by T. Momota 

Request l is t  fo r  nuclear data  fo r  the  development of 
safeguards techniques; September 1973 

Bibliography f o r  thermal neutron sca t te r ing  (JAEEZT- 
M5395); Fonrth edi t ion,  Sept. 1975; by the 
ICher.~:alizatioa C-TOUP, J z p c a ~ s c  I'Tuclezi. 3s2h Co;r~;;it.t,-? 

Neutron sca t te r ing  from 2071?b ( JAERI-M5418) ; October 
1973; Y. Tomita, S. Tanaka and M. Maruyama 

U.K. Documents 

Pission product chain y ie lds  from experiments i n  
reactors  and accelerators producing f a s t  neutrons 
of energies up t o  14 KeV (BFRE-R-7394) ; May 1973; 
E.A.C. Crouch 

U.K. Nuclear Data Progress Report, April 1972 - 
March 1973 (WqDC(73)P. 53) ; August 1973; edited by 
M.G. Sowerby 

Technical minutes of the 9 th  meeting of the U.K. 
Nuclear Data Committee, held a t  A.E.R.E. Harwell on 
22nd June, 1973: B.H. Pa t r ick  

U.K. views on the  future ,  scope, outlook and s t ructure 
of the EANDC; 21 January 1974; J.S. Story and M.G. 
Sowerby 

Nuclear data  requirements f o r  the reactor  programme 
i n  the United Kingaom (AEEJ-131249) ; March 1973; 
A.L. Pope 



(UE) 155"A" Important nuclear data requirements for the U.K. 
reactor programme; J.L. Rowlands 

(vX)157"A1;" Estimates of the (n, yn')cross section for 23Bu 
(DIDh'P(74)/P.33); J.E. Lynn 

U. S. Documents 

(US)17211AL'1 Structure studies in light nuclei with neutrons 
(COO-1717-3); 27 October 1972; R.O. Lane 

(US) 176"U" 

(US)l77"L" 

(US)179"UV 

(US)180 "U" 

(US) 183"L1' 

(US) 184."A1' 

(US) 185 "A"  

(US)186"U" 

Reports to the U.S. Nuclear Data Committee Meeting 
at Rational Bureau of Standards, 24-26 October 1972 
(USNUC-3) ; edited by H.E. Jackson 

Status of measurements for the U.S. nuclear energy 
program, Reports of the USNDC Sub-committees, 
February 1973 (USNDC-5); edited by H.E. Jackson 

Technical minutes of the USNDG Meeting at National 
Bureau of Standards, 24-26 October 1972 (USNDC-4 A); 
compiled by H.E. Jaclrson 

A review of th otal radiation widths of the neutron 
resonances of @U; B. Rahn and W.W. Havens, Jr. 

Proceedings of the Conference on Particle 4.ccelerato-c~ 
in liadihtion l 'he~apy, Los Alamos Scien-ciiic Laboratory, 
2-5 October 1972 (LA-5180-C) 

Reports t o  t h e  U.S. Nuclear Data Comnittee meeting 
a t  Oak Ridge Nat ional  Laborator on 18-20 June 1973 i: (USNDC-7); compiled by H.E. Jac son 

Relative and absolute mea U ements of the fast neutron 
fission cross section of 255~; W.P. Poenitz 

Neutron Cross Sections - Volume I: Resonance Parameters 
(BNL 325, Third Edition, Volume I) 

Technical minutes of the USMDC meeting, 18-20 June 1973, 
held at Oak Ridge National Laboratory, Oak Ridge, 
Tennessee (USNDC-8A); compiled by H.E. Jackson 

Stab le  Iso tope Research Pool rnyentory, September 1973. 

Reports to the U.S. Nuclear Data Committee Meeting at 
Argonne National Laboratory, 28-23 November 1973 
(USIiDC-9) ; compiled by C.D. Bowman 

Minutes of the USNDC meeting on 28-29 November 1973 
at Argonne National Laboratory, Argonne, Illinois 
(USNDC-10 A); compiled by C.D. Bo>man 

Supplement: Recommendations f o r  Implementing Radiotherapy w i t h  
Negative Pions a t  LAMPF (LA-5266-MS, Informal  Report); 
May 1973; C. Richman and D.E. Groce 



(OR) 123 

(OR) 126"L" 

(OR) 127"L1' 

(OR) 128"L1' 

(OR)129"Ln 

(OR) 130"L" 

(OR) 131"L1' 

(OR) 132"L" 

(OR) 133"L" 

(OR) 13Ll-"LM 

(OR)135"Ln 

(OR) 136"L" 

(OR) 137"AL" 

(OR) 139"A1' 

Docments from other OECC countries 

Not assigned 

Progress Report t o  EANDC from Austria-1973; compiled 
by O . J .  Eder 

Progress Report t o  EANDC from Denmark - 1973; not 
produced 

Progress Report t o  EANDC from Greece - 1973; not  
produced 

Progress Report t o  EANDC from Iceland - 1973; not 
produced 

Progress Report t o  ERNDC from Ireland - 1973; not 
produced 

Progress Report t o  EANDC from Norway - 1973; not 
produced 

Progress Report toEMTDC from Portugal - 1973; 
cozpiled by P. Gama Carvalho 

Progress Report t o  EANDC from Switzerland - 1973; 
compiled by !P. Hiirlinann 

Progress Report t o  EANDC from Spain - 1973; not 
produced 

Progress Report on nuclear da ta  act:i.irities i n  Sweden; 
Septem.ber 1973 (KDK-2); Swedish Nuclear Data Comj.ttee 

Progress Report t o  EAITDC from Turkey - 1973; not 
produced 

The neutron time-of-flight f a c i l i t y  a t  the Uppsala 
tandem accelerator (FLU 9/73); H. CondB, L.-E. Persson, 
L.-G. Strijmberg, A. Lindholm, G. Lodin, L. Nilsson a d  
C. Nordborg 

Summary Record of the Fourteenth Meeting of the EANDC 
Regional Sub-Committee on Nuclear Data, held a t  R i s B ,  
Denmark, on 6 and 7 Dec. 1973 

Requests f o r  neutron data  measurements (S?reden)(K~K-3) ; 
December 1973; Swedish Nuclear Data Committee. 




