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NOTE 
P 

This version of the  minutes of the  meeting of the  European- 

American Nuclear Data Committee i s  produced fo r  genera!. d i s t r i b u t i o n  

t o  those concerned with measurement progpammes i n  the nuclear  data  

f i e l d ,  The conclusions ape, however, of an in ter im nature  i n  many 

cases, and the  document is  therefore  marked "Not f o r  Publicat ion" 

and should ne i t he r  be quoted i n  publ ica t ions  nor l i s t e d  by abs t r ac t  

journals. 
B 

Pages 17-22, 23,and 24-26 of t h i s  document a r e  i d e n t i c a l  

with pages i n  the complete minutes and therefore  carry  the numbers 

37-42, 4Sp and 46-50 respect ively;  the  a l t e r n a t i v e  numbers a r e  

given only on pages 23 and 24. It i s  hoped t h a t  t h i s  w i l l  not cause 

confusion. 



EANDC-8: F ina l  Agenda f o r  t h e  Second Meeting 
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( g )  luIiscellaneous tech.nica1 (18, 20-21, 26, 47-52, 54) 

3 0  General problems: 

( a )  Nomenclature, symbolism, d e f i n i t i o n s ,  and compilations 

( i )  General ( E A N D C ( C ~ ~ ) - 3 ,  -(Can)-& 
(ii) Resonance I n t e g r a l s :  nomenclat r e  and d e f i n i t i o n s  - 

EANDC(Can)-8, EANDCiEj-14, EANDc(UK)-9, EANDC(US)-17 

( b )  Poss ib le  exchanges o r  mutual use of equipment 

( c )  Exchange of personnel 

( i ) r e c ip roca l  
( ii ) u n i l a t e r a l ,  but f o r  s p e c i f i c  reasons 

( d )  Poss ib le  exchanges and t r a n s f e r s  - Educative - Kowarski 

Information on f a c i l i t i e s  and programs (EANDC ( u s ) - I ~  and -15) 

( a )  Subcommittee on l i s t  of f a c i l i t i e s  (EANDC-7: EANDC(US)-161 

ece ip t  (without comment) of o the r  documents 
( b '  fEANDC(Can)-3, 5 and 6 ,  E*NDC(E)-10, 11, 16 and 17, 

EANDC(US)-14, 15 and 16) 

5. Extension of a rea  of work of committee o r  a l t e r n a t i v e  
proposals  f o r  work i n  t h e  i n t e g r a l  f i e l d  EANDC(0R)-8 

( a )  Diffusion length  i n  D20 



(b  ) Neutron spectrum measurements 

(1) chopper method; (ii) pulsed source method 

6. Considerat ion of d i sc repanc ies  EANDC-9 - EANDC (E)-9; 
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n9n 
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9 Y 

( c )  Z-=92,  E e l  keV, on ( E )  o r  a a c t ( E )  o r  resonance parameters 
9 Y 

( d )  Uranium i so topes  ( EANDC (uK)-7 ) )  

( i )  U-233 (ii) U-235 [ i i i )  U-238 

( e )  Plutonium i so topes  

( i )  Pu-239 i i i )  Pu-240 (iii) Pu-241 (iv) Pu-242 
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Minutes of the  Second Meeting of -C 

Held a t  

Holiday Inn and Oak Ridge National Laboratory 

Oak Ridge, Tennessee, U,S.A. 

November 15 - 18, 1960, inc lus ive  

There were present:  

R.F. Taschek, LBSL, USA (Chairman) 

C.H. Westcott, AECL, Camda (Executive Secre tary)  

K.H. Beckurts, Karlsruhe, Germany 

A. Bracci, Isprk, I t a l y  

E. Bretscher, AERE, UK 

H. Goldstein, NDA, USA (November 15 - 17  noon only)  

J. Harvey, ORNL, USA 

G.A. Kolstad, USAEC, Washington, USA 

L. Kowarski, -A, P a r i s  

R. Meier, EIR, mrenl ingen,  Switzerland 

E.B. Paul, AERE, UK 

N.G. Sj'dstrand, A.B. Atomenergi, Sweden 

J. Spaepen, Euratom, Mol 

J.S. Story, AERE, UK 
R.P. Perre t ,  ENEA, P a r i s  (Observer and Acting Corresponding 

Secretary f o r  the  Meeting) 

W.E, Kunz, USAEC, Oak Ridge, USA (Observer) 

FaCO Maienscheinp ORNL, USA (Observer and Local Secrezary) 

A. Sne l l  ( f o r  p a r t  of the  November 16  morning meeting only, l e e ,  
agenda i tem 3 (d)  1 

A tape-recording technic ian  was a l s o  present.  The corresponding 

sec re ta ry  (R. J o ly )  was not present,  f o r  t h e  reasons explained 

below. 



INTRODUCTION 

The Chairman calked t h e  meeting t o  order  by introducing 

MP- F.C. Maienschein, who was ac t ing  a s  l oca l  secre tary ,  and announ- 

cing t ha t  he had received a  cable from R. Joly r e g r e t t i n g  h i s  i n a b i l i t y  

t o  be present, f o r  family reasons, By correspondence it had been 

agreed t o  accept a s  an  observer a t  t h i s  one meeting MP. R,Pe Fer re t  of 

ENEA and Perre t  volunteered t o  perform the  funct ions  of corresponding 

sec re ta ry  f o r  t h i s  meeting, due t o  be performed by JoPy, This o f f e ~  

was g ra t e fu l l y  accepted, Messrs. W.E. Kunz and A. Sne l l  were a l so  

inv i ted  t o  be present a s  observers during port ions of the  meeting. 

1. MINUTES OF THE FIRST MEETING 
I [ a )  Acceptance of minutes (EANDG-S and - 5 ( ~ ) )  
Meier had no t i f i ed  amendments des i red  i n  EANDC-s(T) and these  were 

accepted, a s  follows: ( references  a r e  t o  pages i n  E A N D c - ~ ; ~ T ) )  

p o l l  (middle),  "work done a t  ~ u r i c h " ,  add reference M, Brullmann, 

H.J ,  Gerber, D. Mefer, P. Scherrer:  "Streuung and PoEarisationseffekte 

von 3.27-MeV-Neutronen und De~ te ronen '~ ,  Helvetica Physiea Acta, -0 32 

511-48, (1959 I ,  
p , l2 ( l a s t  paragraph, o (E,Et 1 ), add a f t e r  "of ion  source" the 

na n  
words " to  the  I MeV a c c s l e r a t c ~ " ,  

9 
p.13, 4 th  paragraph, subs t i t u t e  "109 - 3 cm2" f o r  " i s  known t o  

b e t t e r  than 3 per cent" and add a f t e r  " letha~=gy" the wards '"6, cm 2 

per u n i t  of le thargyo accurate'". 

The executive secre ta ry  admitted t h a t  a l l  references t o  "SilbersdorF' 

should read "Sefbe~sdorf" ,  a l so  p.24, t h i r d  t i t l e ,  should be "Off- 

s i t e , , . . , .  11 

With these  changes EANDC-5 and -51T) wepe accepted. 

3 .  GENERAL PROBLEMS 

3 ( a )  Nomenclature, symbolism, de f in i t i ons ,  and compilations 

Taschek out l ined the U.S. s i t ua t i on ,  mentioning the  

Ajzenberg and K. Way operations, two g ~ o u p s  a t  Brookhaven (BNL-32s 

group and cross  sec t ion evaluatfon group) and t h e  Argonne Constants 

Centpe. He a l s o  c i t e d  some informal discussions on the occasion of the  

recent  Kingston (ICNS% conference aimed a t  el iminat ing overlapping com- 

p i l a t i o n s  and streamlining arrangements; a s  a r e s u l t  of t h i s  dfscussion 



the  IAEA i s  t o  c a l l  a meeting. Kolstad f e l t  t h a t  the  IAEA was tending 

t o  reor ien ta t ion  away frmmlcroscopic or  fundamental da ta  f o r  reac to r  

purposes. Paul, Taschek, Goldstein and Kolstad a l l  r eg re t t ed  t h i s  trend. 

The Chairman agreed t o  d r a f t  a l e t t e r  recommending t h a t  fundamental 

microscopic data  be not excluded and send it  t o  the  IAEA with membersv 

comment S. 

Beckurts mentioned that a compilation of data f o r  f a s t  r eac to rs  

was being proposed a t  Karlsruhe and said it would be made ava i lab le  

t o  EANDC i f  i t  was des i red;  f t  was agreed t h a t  t h i s  would be done. 

Goldstein spoke of t h e  Brookhaven Nuclear Cross Sect ion Evaluation 

Group s e t  up under the  U.S.A.E.C. Reactor Division. Requests t o  be 

included i n  the  mailing l i s t  f o r  t h e i r  news-letters should be sent d i r e c t  

t o  BRL ( R .  Sher) ,  

(1%) Resonance In tegra ls :  nomenclature and de f in i t i ons  

(EANDC(Can)-8, - ( E ) - 1 4 ,  -(m)-9 and -(US)-17) 

Beckurts sa id  t h a t  the  Horowitz ( - ( E ) - 1 4 )  document was only 

i n d i r e c t l y  connected with resonance in tegra l s .  

Westcott introduced the  subject  by reference t o  -(Can)-8, saying 

t h a t  he had abandoned the  attempt t o  produce an a l l - i nc lu s ive  symbolism. 

Measurements by i n t e g r a l  methods were complicated by the  "bumpn i n  the 

cutoff  functfon (Swedish work c i t e d  i n  -(Can)-4) and t h e  f a i l u r e  of 

the  1/E f lux-d i s t r ibu t ion  law i n  spec ia l  l a t t i c e  arrangements (e.g, 
vacant f u e l  s i t e s )  o f t en  used i n  measurements. He explained the  con- 

fus ion of using both t o t a l  and 1/v subtracted in tegra l s ,  and recom- 

mended a f ixed  energy cutoff  (say 0.45 evlP r a the r  than a s t a t e d  Cd th ick-  

ness a s  a lower l imf t  of the  i n t e g r a l ,  By con t ras t  -(US)-17 s t a t e d  a 

preference f o r  a directly-measured quanti ty,  such a s  t h a t  obtained with 

an 0.040-inch th fek  f i l t e r  (geometry unspecifiedP'] ; the  authors a l so  

preferred using t h e  Maxwellian component of t h e  neutron densi ty a s  a 

ba s i s  f o r  oefr and thereby introduced a convention s imi la r  t o ,  but unfor- 

tuna te ly  s l i g h t l y  d i f f e r e n t  from, that of EANDC(Can)-4. 
Westcott then said t ha t ,  t o  reduce the  number of a l t e r n a t i v e  forms 

- -- 

'chosen f o r  E A N D C ( C ~ ~ ) - ~  a s  a compromise between 0.4 and 0.5 eV. 

+his  document (-(US)-17) has now been issued i n  a revised form i n  
which t h i s  quest ion has been t r e a t e d  a t  g r ea t e r  length. 



of resonance i n t eg ra l  t o  be quoted, he would agree t o  drop the l/v- 

term subtrac t ion f o r  casesp[ ( l i k e  PU-239) where a ( ~ )  was very d i f f e r e n t  

from a l / v  var ia t ion;  f o r  a l l  other  cases he preferred  the  l/v term t o  

be subtracted. For cases l i k e  Pa-233 (U-law unknown below 0.5 e ~ )  one 

had t o  "assume" a l/v-law t o  i n t e r p r e t  measurements but keeping t h e  

l/v-term subtracted gave the  most d i r e c t  t r a n s i t i o n  from the  measured 
quant i ty  t o  what was needed i n  reac to r  ca lcula t ions .  Story s a id  t h a t  

- ( m ) - 9  merely suggested a few clearly-defined q u a n t i t i e s  which might 

be chosen t o  c l a r i f y  t h e  s i tua t ion .  Goldstein said t h a t  a s  more was 

learned about r eac to r s  the  need f o r  more cor rec t ions  t o  i n t eg ra l l y -  

measured resonance i n t e g r a l s  became a p p a ~ e n t ;  i n  f a c t  t he re  was a ten-  
dency towards wanting t o  use only de t a i l ed  resonance parameters, 

Westcott pointed out that E A N D C ( C ~ ~ ) - ~  asked f o r  a  new review of num- 

e r i c a l  values f o r  resonance i n t e g r a l s  (o f t en  old measurements) and f o r  

a  c l ea r  statement of the  bas i s  i n  which r e s u l t s  should (and how well  

the  old ones could) be s ta ted ,  t o  he lp  t o  c l a r i f y  the  s i t ua t i on .  Harvey, 

r e f e r r i ng  t o  $ 4  of EAN~c(can)-8, pointed out t h a t  t h e  resonance parameters, 

a s  normally quoted, gave d i r e c t l y  the  contr ibut ions  t o  the  t o t a l  reson- 

ante in t eg ra l ,  while f o r  t h e  capture resonance i n t e g ~ a l  it was only when 

rn/G was of order  un i ty  t h a t  much information was l o s t  by quoting ros 
separately;  Westcott agreed h i s  d i f f i c u l t i e s  had been f o r  elements l i k e  

ZP and CO and agreed t ha t  h i s  c r i t i c i s m s  needed modification. 

After  f i r t h e r  d iscuss ion Taschek s a i d  he f e l t  t h e  d i f ference  be- 

tween -(US)-17 e.nd Westcott was i n  f a c t  smaller than had been suggested. 
Goldstein mentioned the  Argonne resonance i n t e g r a l  compilation, due t o  

be completed December ls t ,  19600 and l a t e r  t o  appear i n  a  rev i s ion  of 

ANL-5800; he a l s o  said t h a t  resonance i n t e g r a l s  were of i n t e r e s t  t o  
severa l  d i f f e r e n t  groups of people and t h a t  much of t h e  coniusion a r i s e s  

from t h e i r  d i f f e r e n t  view points.  He suggested that EANDC should pro- 

perly l i m i t  i t s  recommendations only t o  considerat ion of how resonance 

i n t e g r a l s  should be reported. I n  -(Can)-8 t h e  conclusion was drawn that 
i t  would be very u se fu l  t o  combine with a  new compilation a n  introductory 

%he sub t rac t ion  of %vo/v then d i f f e r s  appreciably from &,/v o r  

v .  Therefore, i n  t h i s  case, t he re  would be severa l  d i f f e r en t  

l /v-subtracted i n t eg ra l s ;  f o r  t h e  o t h e r  cases, only one. 



a r t i c l e  pointing out the p i t f a l l s  and reasons why old values might be 

inaccurate.  After  discussion Taschek appointed Harvey, Goldstein, Story 

and Westcott a subcommittee t o  produce, within about one month, a repor t  

t o  EANDC on an  agreed system f o r  resonance i n t eg ra l s ,  

The subcommittee reported two days l a t e r  t h a t  it had agreed t o  t r y  

t o  produce an agreed document ( t o  be EANDC-12) wi th in  a month o r  two. 

The subcommittee proposed t h a t  l a t e r  ( a f t e r  EANDC-l2 had been wpit ten)  

Story, with ass is tance ,  pa r t i cu l a r ly  i n  documenting U.S. measurments, 

and probably with co-authors, would prepare a publicat ion on the nature 

of the  d i f f i c u l t i e s  i n  measuring resonance in tegra l s ,  followed by an  

assessment and compilation of t h e  values avai lable ;  a su i t ab l e  place f o r  

publicat ion ( i f  da tes  f i t t e d )  would be the  Pergamon Press "Progress i n  

Nuclear Energy, S e ~ i e s  I". 

4. INFORMATION ON FACILITIES AND PROGRAWlES 

In  connection with the  progress r epo r t s  E A N D c ( U S ) - ~ &  and - ( U ~ ) - 1 5 ,  
Kolstad sa id  t h i s  s e r i e s  had long been compiled i n  the  U.S, and had 

been found t o  be very useful .  They consisted of informal repor t s  from 

the  na t iona l  l abora to r ies  issued before each NCSAG meetfng, and "off- 

s i t e "  programmes (cf  EANDC(US)I-3) wem a l s o  issued once a year. He 

suggested t h a t  o ther  groups produce s imi l a r  repor t s  f o r  each EANDC 

meeting and a f t e r  discussion t h i s  proposal was adopted. (Canada might 

use excerpts  from quar te r ly  repor t s  and the  UK appendices from NRDC 

minutes, supplemented a s  necessary. ) For "E" and "OR" groups, prepara- 

t i o n  t b e e  months before EANDC meetings would be attempted. Per re t  

said he could handle re-producticn of these  add i t iona l  documents i f  

requested. 

50 EXTENSION OF WORK OF THE COMMITTEE I N  THE INTEGRAL 
MEASUREMENTS FIELD 

Sbb) Neutron spectrum by t ime-of-f l ight  methods. 

I n t e r e s t  has been expressed informally by Sweden, Switzerland, 

and Canada and discussions had been held wi th  France and UK physic is ts  

concerning f u r t h e r  measurments of spect ra  i n  t yp i ca l  D 0 l a t t i c e s ,  A 2 
pulsed source method o r  a chopper were the  a l t e rna t i ve s .  Westcott 

sa id  t ha t  he f e l t  the re  was some uncer ta in ty  a s  t o  how good the former 

method would be f o r  D20 and the reso lu t ion  would be g rea t l y  diminished 

by thermalfeatfon and d i f fus ion  times. He f e l t  fu r ther  s tud ies  of the  



f e a s i b i l i t y  of t h i s  method f o r  D20 spect ra  were required. Beckurts 

drew a t t e n t i o n  a l so  t o  the  per turbat ion correc t ions  due t o  a  probe- 

hole within t h e  l a t t i c e  and sa id  the  whole problem should be studied 

ca re fu l l y  before a programme was s e t  up, The chopper technique would 

be subject  t o  some of the  same l imi t a t i onsp  but neutron l i f e - t ime  was 

unimportant; on the  o ther  hand, the  fue l  used would get appreciably 

radioact ive  a f t e r  some months$ use. Taschek said he f e l t  that a  neutron 

spectrum cooperative measurement might be wi th in  the  scope of the  EANDG 

but de ta i l ed  l a t t i c e  i n t e rp re t a t i ons  were beyond our f i e ld .  

The decision was t o  continue f e a s i b i l i t y  s tudies ,  e spec ia l ly  

(i) a study of the  l im i t a t i ons  of the  pulsed method f o r  t h i s  work, and 

r e l a t ed  ca lcu la t ions  of l a t t i c e  problems and ( P i )  enquir ies  concerning 

possible loca les  f o r  chopper work, including a  study of the  problems of 

f u e l  handling. A t y p i c a l  maximum-buckling nat-U + D20 l a t t i c e  i s  envi- 

saged, i n  e i t h e r  case, but no de ta i l ed  plans w i l l  be made a t  present.  

6 .  CONSIDERATION OF DISCIiEPANCIES - (EANDC-9, a l s o  EANDC(E)-9 and 
-(E)-12 insofa r  a s  they include discrepancies] .  

Goldstein presented EAND6-9, and de t a i l ed  discussion followed; 

l2 er ( 0 )  Taschek and Goldstein appeared t o  d i f f e r  on the  e.g., f o r  C 
r e l a t i v e  r e l i a b i l i t y  of ANL and ORNL data.  For c (U-.238), very care-  

npn 
f u l  measurements of Smith (ANL)  and Cranberg E L A S L )  now agpeed and i t  
i s  concluded t h a t  a l l  o ther  measurements a r e  incor rec t .  For Ni-58 (new 

discrepancy) Taschek f e l t  new measurements by Pas se l l  and Heath removed 

the discrepancy; Paul mentioned AWRI.2 measurements a l so ,  but Spaepen sa id  

t h a t  CO-58 may have a  very l a ~ g e  thermal cposs sec t ion  and t h i s  may 

s p o i l  the  use of Ni-58 f o r  measu~fng f a s t  neutron f luxes  - Harvey sub- 

s t a n t i a t e d  t h i s  cross sec t ion a s  being about 1530 barns i - ( ~ ~ ] - . l 5 ,  p.68). 
Beckurts asked i f  the  aA(6-12) included the e f f e c t s  of n i t rogen i n  the  

graphite  pores, and Goldstein sa id  t h i s  was a  good question; he would 

check t h i s .  For Au-197, Taschek wondered i f  the t rouble was the  l o s s  of 

.p-rays i n  s c i n t i l l a t i o n  tanks; Goldstein sa id  a  paper could probably be 

written on the various methods of measuring a (Au-197) and t h e i r  possible 
.p 

def ic iencies ,  including the  discrepancies quoted, but no ac t i on  was 

taken t o  request t h i s  [o ther  than the  appearance of the  item i n  EANDC-9). 

Beckurts asked about a  discrepancy f o r  o ( E )  of U-238 between the recent  
Y 

Diven da ta  and those p lo t t ed  i n  BNL-325; Paul thought he remembered that 

there  had been a  (-3%) misplot of Harwell da ta  i n  t h i s  compilation. 



However, i t  s t i l l  seemed t h a t  f a s t  i n t e g r a l  measurements disagreed (by 

-15%) wi th  Rosets and o ther  fundamental data,  although Taschek seemed t o  

remember reasonable agreement with the  Harwell da ta  a s  supplied d i r e c t  

from AERE. 

A t  t h i s  point Spaepen r e f e r r ed  t o  EANDC(E)-12, and i n  p a r t i c u l a r  

t o  the  unpublished values of the  S-326n,p) and Al-27(n,a) c m s s  sec t ions  

of Depuydt and  eve gfven i n  the  t ab le  a t  the  end of t h i s  document. 

Discussion centred on the  S(n,p)  cross  sect ion,  Taschek c i t i n g  Allen, 

Biggars, Prestwood, and Smith, Phys. Rev. 107, p. 13639 1957, a s  a good 
absolute ca l i b r a t i on  f o r  t h i s  cross  sec t ion,  but Goldstein expressed 

some reservat ions.  

In connection wi th  ac t i va t i on  cross  sec t ions  f o r  o ther  elements, 

Taschek s ta ted  t h a t  f o r  the  Past four  years  R O T ,  Prestwood and B,P, 
Bayhurst a t  Los Alamos had been studying (n,2n) react ions  bat 7 t o  8 
and 12 t o  19.8 MeV) i n  Sc-4S9 Ti-46, NI-58, CU-65, Ge-70, As-75, Rb-85, 

Rb-879 ~ r - 8 4 ,  Y-89# ZP-90, Nb-93, Ag-109, In-115, Sn-112, Sb-121, Sb-123, 

Ta-181, Au-3.97, Tl-203, and Th-232, (n,p) react ions  i n  Sc-&S AS-75, 

Sr-86, Y-89, Zr-90, Ag-109, Cd-111 and Au-197, and ( n , a )  reac t ions  i n  

A1-27, Sc-45, As-75, Y-89, Zr-92, "21-94, NI-93, Cd-L12, Sn-118 and Au-197, 
P Prestwood and Bayhurstos ( ~ h y s .  ~ e v . )  prepr in t  i s  e n t i t l e d ,  "(n,2n) 

Exci ta t ion  Functions of Several Nuclei from 12.0 t o  19.8 M ~ v " ;  papers on 

the  o ther  work w i l l  be submitted shor t ly  t o  Physfeal Review o r  Journ, 

Inorganic & Nuclear Chem. f o r  publicat ion;  see a l so  Phys. Rev. - 109, 2031, 
1958, Taschek a l s o  c l t e d  Live~more (Tewes e t  a l . ,  UCRL-6028-T) fop 

various (n,p)  and $n,a)  cross  sect ions,  a s  well  a s  Pas se l l  and Heath 

(forthcoming Nucl. Sc. and Eng.1. 

Goldstein sa id  t ha t  the  BNL evaluat ion group's second news-let ter  

(BNL-634) ind ica tes  a ser ious  d i s c~epancy  i n  0-16(n,p) between o(E) and 

i n t e g r a l  cross  sec t ion  measurements. Taschek quoted the  Fe-56 data  of 

T e r r e l l  a s  r e l i a b l e ,  and wondered i f  i t  were not well  known, a s  he f r e -  

quently saw requests  f o r  this  measurement. 

6 ( a )  The Chairman a l so  asked i f  anyone had non-cross-section 

discrepancies,  but none were forthcoming, The f i e l d  covered was f i s s i o n  

product y i e ld s  and ha l f - l ives ,  f i s s i o n  anisot ropies ,  etc., but quest ions 

l i k e  f i s s i o n  an i so t rop ies  were quoted a s  t yp i ca l  of problems not dea l t  

with by EANDC, 
'NOW issued i n  Vol. - 121, p. 1438 (19611, 



7. CONSIDERATION OF REQUEST LISTS EANDc(US)-8 and -18, EANDC(UK)-6, 
EANDC(Can)-7, EANDC(E) -9, -12 and -15, EANDC(OR)-10 

Only p r i o r i t y  I items were discussed i n  general.  

7 (a )  Elements 2<92 ;  E > l  MeV. 

( i)  E l a s t i c  sca t t e r ing :  L i ,  016 (ex  US l i s t )  and Fe, Nf 

(ex  W); Goldstein sa id  the  p r i o r i t y  on 016 may be reduced, i f  Ph i l i p s  

and the  Swiss measurements agree, 

(ii) I n e l a s t i c  sca t t e r ing :  reques ts  were Be ( i nc l .  Be 

(n,2n)0, Z r ,  W-184 (ex  US), Fe ( ?  US), Na (ex  UK); concerning Na Goldstein 

sa id  t h e  U.S. used Joan Freeman's r e s u l t s  and Paul t h a t  AWRE had s t a r t e d  

new measurements. 

(iii) on n o  (E;Ey) or  o (E;X 1: requests  were f o r  N, Fe, 
n, G Y 

Pb. Paul sa id  AWRF: would work on the  y-spectrum when they measured 

neutron i n e l a s t i c  s ca t t e r i ng  - Harwell w i l l  a l s o  use  t h e i r  new pulsed 

Van de Graaff f o r  t h i s  type of work. 

( i v )  aT: Beckurts asked f o r  values f o r  Na-23 from 1 t o  2 

MeV and 4 t o  14 MeF work i n  t h i s  f i e l d  i s  i n  progress a t  Livemore. 

76b) 2<92, 1 MeV>E >l keV. Only the  U (Pu-240) U.S, request 
Y 

61% f o r  0.5 t o  150 keV) was c i t ed .  

7 ( c )  Z<92 ,  E < l  keV. 

The U.K. ~ e q u e s t  was f c r  a mean value of r t o  21% f o r  Th-232 
Y 

which AERE i s  measuring, a l so  Havens ~EANDC(US]-IS, ~ 0 2 7 ) ~  whose measure- 

ments should be continued. U.S. reques ts  were f o r  o$E) f o r  W-184, Th-232, 

and Pa-233, the  l a t t e r  being a l s o  a Canadian and U.K. ( p r i o r i t y  11) 

request.  The MTR programme w i l l  not y ie ld  a r e s u l t  on Pa-233 f o r  a t  l e a s t  

a year;  ORNL could perhaps do it  a lso  i f  Floyd Culler  and the  Chem. 

Tech. Division obta in  approval t o  e s t a b l i s h  a chemical separa t ion process 

f o r  U-232 - t h e  same separa t ion techniques and Harveyts chopper (with 

ex t r a  sh ie ld ing)  could be used. Kolstad thought Cul le r?  s programme was 

approved. Bretscher asked whet he^ e f f o r t  t o  design a chopper f o r  a 

spec ia l ly  small sample would not be a preferable  approach i n  such a case. 

It was decided t h a t  Harvey should prepare a repor t  f o r  t h e  next EANDC 

meeting on what could be done. 

Other requests  were f o r  aact(E) f o r  CO,  and oT(Mo) from 0,7 t o  

1 0  keV; Chalk River o r  ANL (Boll inger)  might be able t o  do t h i s p  and 



Good e t  a l .  (ORNL) could measure i n  t h e  higher energy region. Sjzstrand,  

r e f e r r i ng  t o  E A N D C ( O R ) - ~ O ,  asked f o r  oT(xe-135) and o (2200 m/s) f o r  
Y 

D20 t o  25%. 
7(d )  Uranium Isotopes 

(1) U-233: The discrepancy i n  4- measurements was discussed; 

EANDC(UK)-7 (not  ye t  received by a l l  committee members) reported on the  

Harwell r e a c t i v i t y  measurements which appeared t o  give a systematic 

d i f ference  i n  t h e  r e a c t i v i t i e s  observed with U-233 samples from U,K, and * 
U.S. sources, the  U.S. samples appearing (3.4-0.9 1% more reac t ive  ( sev- 

e r a l  samples were measured). This appeared t o  be the  only discrepancy 

remaining and i t s  cause remains unexplained, s ince chemical and i so top ic  

analyses were made both a t  Harwell and a t  Oak Ridge and showed excel lent  

agreement. Story had suggested t o  the  TNCC t h a t  it might ind ica te  the 

exis tence  of some long-lived isomeric s t a t e . .  It was noted that  the  U,K. 

request f o r  a measurements extends down t o  0.OOse~ and U.S. had requests  

f o r  u ( E ) ,  of (E)  and oM(E) I n  reply  t o  Taschek, Story s t a t e d  t h a t  t h e  

U.K. request was i n  connection with a spec i f i c  reac to r  programme, a l s o  

adding tha t  a mass-spectrographic a measurement was planned a t  Aldermaston. 

Westcott quoted EANDC-s(T) bp.16) a s  s t a t i n g  that  Saclay was already mea- 

suring of(U-233). I n  JolyOs absence no information on t h i s  was ava i l -  

able; Spaepen would enquire what the  pos i t ion  was. 

Taschek queried the  U.K. request f o r  or from 200 eV t o  1 MeV t o  
+ -13% and suggested t h a t  a t  1 MeV the  ava i lab le  data a r e  good t o  b e t t e r  

than 13%, Story sa id  t h i s  request was based on est imates of t h e  accuracy 

needed f o r  c r i t i e a l i t y  ca lcu la t ions  f o r  the  Dragon project .  Although 

Allen and Henkel claimed only about 5% uncer ta in ty  f o r  of above 1 MeV t h e  

data  a r e  much l e s s  r e l i a b l e  i n  the  region below 100 keV. 

(ii) U-23s: Taschek asked Harvey about the  l a s t  i tem on 

p,32 of -(US)-18, (column 81 ,  i.e., whether Diven was s t i l l  planning t o  

measure T f o r  thermal neutrons and Harvey confirmed t h a t  the  remark had 

been checked with Diven. Paul reported on t h e  U.K. work; the AERE value 

was 2,43 and the  AWRE 2,39 would probably r i s e  t o  2.43 a l s o  a f t e r  cor- 

r ec t i on  f o r  t h e  e f f e c t s  of Cf and f o r  t h e  neutron spect ra ;  the  measure- 

ments were r e l a t i v e  t o  C f .  Bretscher asked about low-energy measurements 

of 7 and Harvey sa id  Slaughter  was measuring it to  about 10 eV. Con- 
+ cerning the  -(OR)-10 request f o r  ? t o  -0,5% from 0.001 t o  1 eV, Harvey 

suggested t h i s  accuracy was not needed above 0.2 eV and Westcott s a id  it 



was more necessary near the  resonances (below 0.4 eV and above 1 eV) than 

elsewhere. (The previous item, 6 of -(OR)-l0 asked f o r  0.05% accuracy 

f o r  na tu ra l  Uranium, but i t  was confirmed tha t  t h i s  was a misprint f o r  

0.5%). Paul suggested t h a t  anyone request ing an accuracy grea te r  than 

1% should provide a document jus t i fy ing  the accuracy needed i n  d e t a i l .  

It was suggested that Saclay might attempt of and oT measurements 

f o r  U-235 - Spaepen t o  discuss with Joly. Taschek sa id  t h e  a(E) [PO eV 

t o  10 keV) request was already p a r t i a l l y  s a t i s f i e d  (cf  -(US)-18, where 
+ 

on p.33, 2nd item, column 4 should read "23% desired,  -5% acceptablen)  

and Kolstad asked t h a t  a l l  groupsf request l i s t s  i n  fu tu re  include 

columns correspondfng t o  cols .  6 and 7 of the U.S, l i s t s ;  it was agreed 

t h a t  it was use fu l  t o  have names t o  contact (even i f  only committee see- 

r e t a r i e s )  added t o  requests.  The U.K. a l s o  sa id  they would improve the  

i n t e l l i g i b i l i t y  of t h e i r  l i s t ,  

( i f f )  U-238: Concerning the  U.K. request fo r  on,ng from 

threshold t o  1 MeV t o  +l%, and from 1 t o  10 MeV t o  +&, Taschek sa id  

t h a t  2$ was very d i f f i c u l t  t o  a t t a i n ,  and pointed out the  complications 

involved i n  these  requests ,  whiehwas made i n  connection with ca lcu la t ions  

f o r  blankets  f o r  f a s t  reactors ;  Bretscher agreed t h a t  it was t o t a l  y i e l d  

Prom a l l  processes t h a t  was involved. Paul said extensive documentation 

is i n  preparat ion t o  j u s t i f y  these  requests.  Goldstein su~mised  t h a t  

the  presence of s t r u c t u r a l  and coolant mate r ia l s  would lower t h e  impor- 

tance of t h e  > B  MeV reglon, but Paul countered tha t  t h i s  request was f o r  

blankets .  Beckurts discussed -[E)-9, i n  pa r t i cu l a r  the oT ( 2  t o  10  keV) 

request ,  important f o r  prompt ( ~ o p p 3 . e ~ )  temperature coe f f i c i en t s  f o r  

f a s t  reactors .  The da ta  given i n  BNL-325 a s  Harwell "unpublished" were 

probably from an AERE repor t  6< 2 keV), AERE might measure t h i s  quant i ty  

f u r t h e r  but the  ppoblem was inadequate energy resolut ion;  Beckurts a l s o  

s a id  t ha t  Germany was s e t t i n g  up equipment t o  measure t h i s  quanti ty also.  

Harvey remarked t h a t  the proposed ORNL Linac i s  aiming f o r  an energy 

reso lu t ion  a s  good a s  1.5 X 10 -l0 s/m, and Bretscher said the  AERE resolu-  

t i o n  would a l s o  be improved. 

The German requests,  f a r  a [ 10-250 keV) and 
Y 

( threshold t o  
l MeV) f o r  U-238 were deleted;  Newson r e s u l t s  covered the f i r s t  and 

-(US)-ls the  seoond, but Harvey said he would check t h i s  one with Dresner, 

Taschek a l s o  sa id  D.B, Thomson a t  LASL had da ta  a t  two energies which 

should help  f i l l  t h i s  request.  



7 ( e )  Plutonium 

(i) Pu-239: Spaepen sa id  he was preparing t o  measure 

~ ~ ( 2 2 0 0  m/sec) and was surpr ised  t o  note i n  -(US)-18 t h a t  the  request 

may be withdrawn ( a f t e r  review by Kouts). Westcott sa id  t h e  f ee l i ng  i n  

Canada was t h a t  they were not happy with the  Pu-239/U-235 of r a t i o s  i n  

BNL-325, and it  seemed l i k e l y  t h a t  the U.S. request w i l l  remain. Spaepen 

sa id  h i s  measurement would use a 4n gaseous f i s s i o n  chamber and be re la -  

t i v e  t o  boron; they had s t a r t e d  two months ago, On the  -bUK)-6 l is t ,  
item x iv  f o r  Pu-239, the  upper l i m i t  was changed from l t f i s s ionn  t o  "1 

MeV", 

(ii) Pu-240: Re Taschek said he f e l t  t h a t  ext rapola t ion 

t o  14 MeV on a constant J?!/&E b a s i s  was unsafe, c i t i n g  recent USSR data,  

Concerning Beckurtsf request f o r  uT(E], Taschek sa id  the re  was not 

enough mater ia l  avai lable ;  f o r  unPnp [E;E ) the  lower l i m i t  ("threshold") 
'Y 

was spec i f i ed  a s  200 keV. Beckurts a l s o  c i t e d  h i s  request f o r  of (Pu-240) 

below 40 keV. 

(iii) Pu-241: Taschek c i t e d  p.34 of -bUSB-14 f o r  measure- 

ments of of(E) between 120 keV and 21 MeV (with a reasonably in te rpo la t -  

able gap from 8.6 t o  12 MeV) f o r  t h f s  isotope, and Harvey t h a t  But ler  

a t  ANL had measurements from 100 keV t o  1.5 MeV. Westcott sa id  oT 

measurements with t h e  Chalk River f a s t  chopper would begin very soon 

- the  sample had been received recen t ly  from MTR. Paul sa id  the  UK item 

v i i i  (of - ( m ) - 6  f o r  t h i s  i so tope l ,  which looked l i k e  i, should be a 

~ e q u e s t  fo r  a, 

( i v )  Pu-242: There were no p r i o r i t y  I requests  f o r  Pu-242 

( a l l  those i n  -(E)-9 were downgraded t o  11). On the o ther  hand, the  

opinion was expressed t h a t  t h e  reac tor  s p e c i a l i s t s  might suddenly f i n d  

they needed Pu-242 da ta  a t  some fu tu re  time. 

7 ( f )  Neptunium, Arneri cium and higher Z elements 

No discussion;  only p r i o r i t y  I1 reques ts  l i s t e d .  

7 (g )  Other requests  (1) Thermal i n e l a s t i c  s c a t t e r i n g  

The U.K. i s  requesting t h i s  item and joint  measurements a t  

Chalk River a r e  already under way; Beckurts sa id  Karlsruhe i s  preparing 

experiments i n  t h i s  f i e l d  but the  r e a c t o r w i l l  not be ready f o r  about 

18 months; a ro t a t i ng  o rys t a l  w 4 1 1  be used, and hydrogenous and organic 

moderators w i l l  be studied, probably f o r  higher incident  neutron energies 



t o  supplement the  Can-UK r e s u l t s .  Euratom a l so  expressed an  i n t e r e s t  

i n  t h i s  problem; Spaepen sa id  t h i s  was i n  connection with a  heavy water 

reac to r  project  and data  were needed f o r  organic moderators, i n  p a r t i -  

cu la r  f o r  terphenyl  (santowax). 
(ii) Fiss ion  Products: Meier asked f o r  da ta  on y i e ld  of 

~ e - 1 3 s  from U-235; f i s s i o n  ( p r i o r i t y  I, t o  + S $ ) .  Westeott asked whether 

the  Petrushka e t  al . ,  Can. J. Phys. - 33, p.640, 1955; paper gave good 

enough data,  (Canada was s t i l l  us ing t h i s  value, cf E A N D G ( c ~ ~ ) - ~ )  and 

Story remarked t h a t  t h e  r e s u l t  from t h i s  measurement might need amend- 

ment i n  the  l i g h t  of Bigham's re-assessment of t h e  neutron spectrum, 

quoted by Fickel  and Tomlinrjon, Can, J. Phys. - 37, 531 (19591.' F ina l l y  

Meier s a i d  he would review the  s i t u a t i o n  and would wr i te  t o  Taschek and 

Westcott i f  he wished t o  pursue the  matter fu r ther .  
Westcott pointed out that -(can)-7 contained only p r i o r i t y  I1 items 

but that -(Can)-3 showed the  thinking on what f i s s i o n  product data  were 

needed f o r  thermal ~ e a c t o r s ,  and it a l s o  c i t e d  t h e  need f o r  measurements 

f o r  Ce-144, Ru-106, Pd-107, Xe-131, Rh-103, Rh-105, Pm-147, and Nd-143. 

7 ( h )  Documentation of reques ts  

Kolstad and Paul safd they f e l t  more background information (per- 

haps presented a s  E A N D C ( U K ) - ~ )  on why reques t s  ware made was des i rab le  

- the  U.S. and Canada had agreed a t  a  recent  TNCC meeting t o  do some- 

th ing  of t h i s  kind, PEUP suggested two aspec t s  of  the  problem: f i r s t ,  

a  c r i t i c a l  survey of t h e  l i t e r a t u r e  and t h e  second, a  l i s t  of what was 

wanted and why, It was agreed i n  p r inc ip le  t h a t  t h i s  was a  des i rab le  

aim. 

8. PARTICULAR ACTIONS REQUIRED I N  CONNECTION WITH THE FOREGOING 

8 (b )  Exchange o f  samples: 

Westcott a l so  reported t ha t  M r .  G.W. F le tcher  was now the  Canadian 

isotope coordinator,  replac ing M r .  W.A, Prosser  whose name appears i n  

H Examination of the  method of Petrushka e t  a l .  has s ince  shown tha t  only 
the  cross-sect ion of Xe-135 1s se r ious ly  a f f ec t ed  by the  neutron spectra,  
the  y i e l d  value being qu i t e  i n sens i t i ve  t o  t h i s .  



8 ( c )  Exchange of standards: See separate item 1 0 ( a )  below. 

Kolstad asked about neutron standards i n  Europe; Spaepen quoted 

t h e  l i s t  (EANDC(E)-8, just  i ssued) .  He sa id  t h a t  some intercomparisons 

of neutron sources had been made and the  Bureau In te rna t iona l  des Poids 

e t  Mesures ( ~ S v r e s ,  P a r i s )  were now enter ing the nuclear  f i e l d .  It was 

a l s o  agreed t h a t  Spaepen would a c t  coordinator f o r  standards of boron 

g l a s s  and standard gold f o i l s .  

10, SPECIAL PROBLEMS: FOILS AND TARGETS 

1 0 ( a )  F i ss ion  f o i l  exchange scheme. 

Taschek out l ined the  f i s s i o n  f o i l  exchange scheme s t a r t e d  some 

years ago by TNCC (with the  of(U-23s) discrepancy a s  one incen t ive)  and 

sa id  it was now r a t h e r  inac t ive  - he suggested t h a t  EANDC d iscuss  t h e  

s i t ua t i on .  W. Kunz of t,he Oak Ridge Operations Office of the  USAEC, who 

now organizes the  scheme9 described the  platinum f o i l s  which had been 

prepared a t  Rarwell. He quoted some of the  spec i f i ca t ions  and procedures 

( c f .  Appendix X I  below, whfch ineludes Ege l s t a f f s s  o r ig ina l  document), 

saying a l so  that  the programme was 2--3/4 years  o ld  but l i t t l e  had ye t  

come of i t .  Some comments had been tha t  the P t  was too thick or  tha t  

A 1  would be preferred,  o r  t h a t  other  shapes, s i zes ,  o r  r;Mcknesses would 

have been more convenient, 

Paul presented remarks from Ege ls ta f f  saying t ha t  the  f o i l  could 

have two uses - study cf p ~ o p e r t i e s  of f i s s i l e  matepials and use  a s  

standard f l u x  monitors ( i n  beams, e ~ c . ) .  Perhaps some of the confusion 

was due t o  those twc approaches; o thers  added t h a t  t h e  P t  becking was 

unsuitable f o r  y-ray measurements i n  the  isotopes concerned, but t h i s  

was not par t  of t h e  origir lal  in ten t ion ,  

Taschek refer red  t o  the  promises t o  p a r t i c i p a t e  a t  th ree  " l eve l sn ;  

( see  Appendix). Kunz sa id  the  promises ca r r i ed  no commitments a s  t o  

time-scale, but mentioned t h a t  Livermore had prepared f o i l s  with a  few 

nanogram/cm2 deposi ts ;  Taschek sa id  Los Alamos had chemists preparing 

f o i l s  and a physic is t  who (par t - t ime)  had b u i l t  a  spec ia l  counter for 
f o i l s .  

Spaepen sa id  t h a t  he was awaiting r e p l i e s  t o  h i s  quest ionnaire 

on f i s s i o n  f o i l s ,  but he agreed t h a t  he could a c t  a s  a  cen t r a l  agency 

f o r  Europe f o r  the  f o f l  exchange scheme. 



1 0 ( b )  F o i l  and t a r g e t  p repa ra t ion :  proposed c e n t r a l  f a c i l i t y .  -- 
I n  t h e  d i s c u s s i o n  which s t a r t e d  when agenda i t e m  3 Q b )  was being 

d i scussed  (v. p.13 above)$ Taschek s t a r t e d  by saying t h a t  an  a r e a  of 

p o s s i b l e  i n i t i a l  h e l p  would be i n  t a r g e t  and f o i l  f a b r i c a t i o n .  Although 

OmL produced (and had a  "pool" s t o c k  o f )  i so topes ,  t h e  exper imenter  

u s u a l l y  has  e i t h e r  t o  make h i s  own f o i l s  o r  t a r g e t s  o r  f i n d  a  f r i e n d l y  

expe r t  w i t h i n  h i s  l a b o r a t o r y .  B r e t s c h e r  asked whether  commercial i n t e r -  

e s t s  cou ld  be induced t o  prov ide  such common s e r v i c e  f a c i l i t i e s ,  Taschek 

and Kolstad f e l t  n o t ;  a  measure o f  r e s e a r c h  i n t o  methods would b e  

involved i n  f i n d i n g  t h e  b e s t  methods and Taschek quoted ~ j E s t r a n d f s  Pu-240 

f o i l  a s  a  good example of a  r eques t  which could no t  be f ' u l f i l l e d  because 

of a  l a c k  of f a c i l i t i e s  f o r  f a b r i c a t i n g  t h e  f o i l ,  F u r t h e r  d i s c u s s i o n  

fol lowed i n  t h e  course  of which Taschek s a i d  he r e a l i z e d  that a  c e n t r a l  

f a b r i c a t i n g  f a c i l i t y  a t  ORNL o r  i n  Europe was a  possibility bu t  had not  

s p e c i f i c a l l y  in tended  t o  propose t h l s ,  r a t h e r  emphasising the  importance 

of u s i n g  t h e  e x i s t i n g  knowledge which had been accumulated i n  f o i l  pre-  

p a r a t i o n ,  

Spaepen d i scussed  t h e  s i t u a t i o n  a t  t h e  Euratom Bureau Centpal  de  

Mesures Nuclt$aires ( c f .  $ l l ( a )  below),  where t h e y  were i n t e r e s t e d  i n  

Lu and Dy f o i l s .  Also, Sac l ay  ( i n  t h e  Euratom d a t a  committee) had asked 

whether t h i s  Bureau could evapora te  plutonium f o i l s  f o r  them, a l though  

t h i s  one r eques t  d i d  no t  j u s t i f y  che budge ta ry  p rov i s ion  neededg and 

t h e  m a t t e r  i s  s t i l l  under  s tudy.  

Kols tad  s a i d  t h a t  he f e l t  that: a  s e r v i c e  group o f  p r o f e s s i o n a l  

f o i l  and t a r g e t  p r e p a r e r s  should be l o c a t e d  a t  o r  n e a r  enough t o  u s e  

t h e  gene ra l  f a c i l i t i e s  o f  a l a r g e  l a b o r a t o r y .  For  t h e  exper imenter  

h imself  t o  do t h i s  k ind o f  work on s c a r c e  m a t e r i a l s  was no t  g e n e r a l l y  

d e s i r a b l e  and o f t e n  imprac t i cab le  - a s k i n g  co l l eagues  i n  o t h e r  s p e e i a l t i e s  

t o  do i t  was not  uniformly s a t i s f a c t o r y .  Some r e s e a r c h  on improving 

methods should be inc luded  so t h a t  he f e l t  i t  was no t  a  gob s u i t a b l e  

f o r  a commercial f i r m .  Kols tad a l s o  s a i d  t h a t  an  a s s u r e d  supply o f  f e e d  

m a t e r i a l s  would be  e s s e n t i a l  - i f  t h e  f a c i l i t y  were s e t  up i n  cont in -  

e n t a l  Europe, f i r m  commitments from t h e  U.K. and t h e  U.S. t o  supply 

i s o t o p e s  would be e s s e n t i a l ,  It could be used t o  supply t a r g e t s  f o r  
b o t h  d e s t r u c t i v e  and non-des t ruc t ive  u ses .  



11. NUCLEAR STANDARDIZATIOR LABORATORIES 

l l ( a )  Euratom: Bureau Central  de Mesures Nueleaires 

Spaepen reported on the progpess and programme of t h i s  laboratory 

a s  follows. A High Voltage Eng. Corp. 3 MeV Van de Graaff wi th  bunching 

magnet has been ordered [del ivery  i n  20 months) and two o f f e r s  have been 

received f o r  a l i n e a r  acce le ra to r  (energy 45 - 65 MeVV, minimum bur s t  

time 10  nanoseconds, min.3 amperes i n  the  b u r s t ) .  The i n s t a l l a t i o n  of 

an electromagnetic mass separa tor  i s  being considered but t h i s  projec t  

w i l l  probably not be continued a f t e r  the  d iscuss ion at the  present 

meeting. 
The following measurements and research have been s ta r ted :  

( i)  absolute calibx.ation of neutron sources ( f o i l  a c t i va t i on  

i n  water bath) .  
(ii) preparation of boron standards. Remeasurement of t h e  B-10 

absorpt ion cross s ec t  ion. 

(iii) f i s s i o n  cross  sec t ion  of Pu-239 a t  2200 m/sec. 
6 ( i v )  neutron spectra wfth Li I a t  POW temperaturesI i n  col labor-  

a t i o n  with s o l i d  s t a t e  laboratory of the  University of Ghent which w i l l  

prepare c r y s t a l s  of d i f f e r en t  Isotopic concentrations and w i l l  study 

some of t h e i r  s o l i d  s t a t e  proper t fes ,  

$ v )  preparat ion of standardized f o i l s  f o r  in tegra ted  f l u x  and 

neutron ternpepatnure measurements (Lu and Dy). 

(v:) workfng group on f l u x  and spect ra  measurements i n  high 

f l u x  reac tors ,  The working group w i l l  s tandardize methods f a r  thermal 

and f a s t  in tegra ted  f l u x  measurements and f o r  f a s t  spectraa measurements 

ins ide  high f l u x  reac tors .  Ce-59 f o % h  a r e  considered a s  i n t eg ra to r s  

f o r  thermal f luxes  and research may be undertaken t o  apply t h e  methods 

proposed by T ~ i e e ,  Hartman and Uthe (expansion i n  orthonordmal func t ions )  

f o r  measurement of f a s t  spectra.  The Ni-58(qp)Co158 reac t ion  has been 

considered f o r  f a s t  f l u x  in tegra t ion  and small quartz c r y s t a l s  may be 

used a s  r ad i a t i on  damage monitors. I n  t h e  l a t t e r  case densi ty  changes, 

induced by neut ron-radiation, a r e  measured, 

( v i i )  systematical  study of methods of preparat ion and proper- 
t i e s  of t h i n  f o i l s  and t h i n  sample depos i t s  f o r  absolute counting of 

radionuclides.  A handbook wf l1 be issued on t h i s  subject .  

(v f  if) wall  e f f e c t s  i n  gas counting. 

[ i x )  absolute counting of K-capture radionuclides,  



(X) sys t ema t i c  s tudy  of Me thane - f i l l ed  p r o p o r t i o n a l  counters .  

Kols tad c o n g r a t u l a t e d  Spaepen on t h e  p rog res s  s i n c e  t h e  Stockholm 

meeting. 

I n  answer t o  a  q u e s t i o n  Spaepen s a i d  t h a t  t h e  l i n a c  would have a 
pu lse  r e p e t i t i o n  r a t e  of 1000 sec-', o r  p o s s i b l y  1500 

P lans  c a l l  f o r  a  s t a f f  of 170 by 1962, d i v i d e d  i n t o  a  neu t ron  

phys ics  d i v i s i o n ,  a  r e a d i o i s o t o p e s  d i v i s i o n  and a  s t a b l e  i s o t o p e s  d i v i -  

s ion ,  and t h e  l a t t e ~  i s  equipped wi th  f o u r  mss spec t rometers ,  One 

o t h e r  has  been o rde red  whi le  two more a r e  cons idered  f o r  o r d e r i n g ,  The 
2 b u i l d i n g  now occupied has  a r e a  3500 m , and s e p a r a t e  b u i l d i n g s  w i l l  be  

added f o r  t h e  Van de Graa f l ,  l i n a c  and mss spectrometry .  

l l ( b )  Nat iona l  S tandards  Labora to r i e s  

Paul  r e p o r t e d  on t h e  s i t u a t i o n  a t  t h e  U.K. Na t iona l  Phys i ca l  

Laboratory,  which had on ly  r e c e n t l y  expanded i t s  work i n  t h e  n u c l e a r  

a r e a  ( t o  about 1 2  s t a f f ,  w i th  Campion from Chalk R ive r ) .  They a r e  

c o n s i d e r i n g  g e t t i n g  a  r e s e a r c h  r e a c t o r  - a r e p o r t  on t h e i r  progranme 

w i l l  be  prepared f o r  t h e  next  EANDC meeting S u t  comments on what t hey  

might do would b e  a p p r o p r i a t e  now. Spaepen s a i d  h i s  l a b o r a t o r y  had 

decided a g a i n s t  a  Minerve-type r e a c t o r  a l though  funds  were t e n t a t i v e l y  

a v a i l a b l e  f o r  t h i s  (Paul  s a i d  Spaepen had o t h e r  r e a c t o r s  nearby) .  

Kols tad s a i d  t h e  U.S. Na t iona l  Bureau of Standards  now h a s  a  

r e s e a r c h  r e a c t o r  undep way (du4 t o  NCSAG u r g i n g )  under Muehlhause and 

Landon - a l s o  a  100-130 MeV energy l i n a c  dnder Koch. He admi t ted  t h a t  

t h e  NBS neu t ron  phys ics  programme had developed s lowly - t h e  equipment 

i s  p r i m a r i l y  f o r  othei. t h a n  neu t ron  work. 

14. DATE AND PUCE OF NEXT MEETING 

It was agreed  t o  ho ld  t h e  nex t  meeting i n  t h e  U.K., probably a t  

AERE, and t h e  d a t e  e v e n t u a l l y  chosen was t h e  1 8 t h  - 21s t  J u l y ,  1961. 

On adjournment, vo t e s  of thanks  t o  t h e  Chairman and t o  a l l  t h e  

l o c a l  o f f i c e r s  were moved and adopted.  
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BORON. uA (2200 m/sec). 

The following values a r e  drawn from a painstaking ana lys i s  

of a l l  ava i lab le  data,  excepting the  preliminary values reported i n  

WASH 1028 (1960), A l l  have been converted t o  t h e  ANL b a s i s  f o r  boron. 

uA, barns. 

Average from spectrometer measure- 

ments a t  long wavelengths 

Average from spectrometer measure- 

ments i n  the  thermal region, 0.01 t o  

0.1 eV. 761 f 5 

Weighted mean of a l l  d i r e c t  measure- 
ments including pulsed-source data ,  756.0 f 2.5 

From weighted means of d i r e c t  measure- 

ments on uA(H) and r a t i o s  of R/H. 769.8 f 9.0 

From weighted means cf' spectrometer 

measurements on oA(Au) a t  iong wave- 

lengths,  and r a t i o s  of B/A:L, 766,3 f 8.4 

Preferred value, taking a l l  the data  i n t o  

account ?57.7 f 3,O 

It can be argued t h a t  these  r e s u l t s  a r e  consis tent ,  wi th in  the  er rors ,  

but t h e  systematic t rends  a r e  somewhat disturbing.  

D r .  SjGstrand and I used our own judgement i n  weighting the  
2 da ta  t o  obta in  the  values given above, AX t e s t  of a l l  the  bes t  da ta  

showed l e s s  than 0.1% ppobabili ty t h a t  the  unce r t a in t i e s  assigned by 

the  experimenters a r e  co r r ec t ,  

October 1960. J.S. Story. 



APPENDIX X I  

TRIPARTITE NUCLEAR CROSS SECTION COMMITTEEsS SCHEME 

FOR STANDARDIZATION OF FISSILE FOILS - 

1. Object 

To prepare  s t anda rd  f o i l s  of t h e  f i s s i l e  i s o t o p e s  f o r  f i s s i o n  

counting,  and whose t h i c k n e s s  o r  mass i s  a c c u r a t e l y  known. It is  

b e l i e v e d  t h a t  t h i s  w i l l  enab le  f i s s i o n  c r o s s  s e c t i o n s  measured by 

count ing f i s s i o n  fragments t o  be cons ide rab ly  improved i n  accuracy.  

2. Method 

It i s  assumed t h a t  t h e  o b j e c t  can be  achieved i f  f o i l s  a r e  pre-  

pared by many dif fepent ;  techinZques, t h e  t h i c k n e s s e s  o r  masses mea- 

sured  by many d i f f e r en t ;  methods and a l l  t h e  f o i l s  intercompared.  

3 .  Use of e x i s t i n g  f o i l s  and knowie- 

An impoptant p a r t  of t h e  soheme w i l l  be  t o  b r i n g  a l l  t h e  f o i l s  

which have been c a p e f u l l y  prepared  and c e s t e d  i n  mar-y l a b o r a t o r i e s  

on t o  a common stanciaxcl, S-lcn f o i l s  a r e  ciesignaced "Laboratory 

Standard Fo i l s " .  It is  proposed t-hat; t hose  f o i L s  remain a t  t h e  

l a b o r a t o r y  oP c r i g i n  ar?d f r e s h  f'al1.s be tmde f o r  z i r c u l a t i o n ,  

4. Levels of  pan t i c lpa tSon  i n  t h e  schcmc 
--------.,.-.- 

1 A ,  To make f o i l s  f o r  ci.r:~ul.at?.on, and 

(a) s o  measure t11lckne.i.; ijp r:ltIs,s independent.17, 

( b )  t o  compare -with own "Td;?:;, Std., F o i l s " ,  

l B ,  To make f c f l s  f o r  c i r e u l a t l . c n  and t o  measure t h e i r  t h i c k n e s s  

o r  mass, 

l C ,  To make f o i l s  f c r  c i r c u l a t i o n  and t o  cornperc w i th  own1'Lab. 

S td ,  Fo i l " .  

2A. To intercompare  a l l  f o i l s  ma5e f o r  c i r c u l a t i o n  and t o  check 

s t a n d a r d i z a t i o n  a g a i n s t  own "Lab. S td .  F o i l " ,  

2B, To intercompare  f o i l s  of a  p a r t i c u l a r  s i z e  o r  t h i c k n e s s  on ly  

and t o  check s t a n d a r d i z a t i o n  a g a i c s t  own "Lab, S td ,  F o i l w .  

3 A , )  As 2A and 28 bu t  wi thout  check a g a i n s t ,  

3B,) "Lab. S t d ,  Fo i l " .  



5. Adminis t ra t ion  

Backings, housed i n  p l a s t i c  con ta ine r s .  t o  the  accompanying 

drawing w i l l  be supp l i ed  by Harwell t o  a l l  u s e r s ,  It i s  suggested 

t h a t  one backing per f o i l  t o  be made, and one b lank  a r e  suppl ied.  

Stocks  of t he  proposed f o i l  d a t a  shee t  a r e  a l s o  a v a i l a b l e  from 

Harwell. Data s h e e t s  f o r  the "Laboratoi.,y Standard F o i l s "  a r e  t o  

be depos i t ed  a t  t h e  a d m i n i s t r a t i v e  c e n t r e ,  and d a t a  s h e e t s  fok t h e  

f o i l s  i n  c i r c u l a t i o n  a r e  t o  t r a v e l  w i th  t h e  f o i l s ,  The adminis- 

t r a t i v e  c e n t r e  i s  t empora r i l y  a t  Harvioll, but  t h e  f u t u r e  centre* 

w i l l  b e  decided a t  t he  next  meeting of t h e  T,N,C,C, Copies of 

r e s u l t s  o f  measurements t o  be s e n t  t o  t h o  a d m i n i s t r a t i v e  c e n t r e ,  

which w i l l  c i r c u l a t e  them t o  a l l  p a r t i c i p a n t s  a t  i n t e r v a l s .  

( %ak Ridge) 
O O O O D o o O ~ " O " " O O O ~ ~ D " ~ ~ ~ o " o " o  

E x t r a c t  from c i r c u l a r  l e t t e r  f rom ?.A, E g e l s t a f f  enc los ing  the  above: 

" ~ l t h o u g h  t h e  d e t a i l s  of the  scheme a r e  no t  

n e c e s s a r i l y  f inal . ,  it i.s hoped chat; rnociifications 

suggested by t h o s e  who participate w i l l  be kept  t o  a  

minimum, Th i s  i s  because t,he i ~ r a c t i c a l  d e t a i l s  embodied 

i n  t h e  p re sen t  scheme r e s u l t  from 3 comp~.om.ise o f  many 

p o i n t s  of  view, For exampie AI, Ni and Pt, ~ a c h  of  var -  

i ous  t h i cknesses ,  were consitiered f o r  i;he Coi l  backing 

m a t e r i a l ,  Plat inum L;? <!,305" thicknes:i  was; f i n a l l y  

chosen a s  th.e b e s L  compromise between t h e  requirements  of 

mechanical s t r e n g t h ,  ne.u.t~,c:i abso rp t io ; ?~  and s c a t t e r i n g  pro- 

p e r t i e s ,  and chemical inbcrtness wi th  r e s p e c t  t o  f irst  

baking and l a t e r  che.%ical  ~.~ernovzl o r  the depos i t  , , , , , , 

"If you dec lde  L o  par . t ic ; i .pnte  at, l e v o l  i, p lease  would 
2 you l e t  me know approximately  what t h i ckness  ( pgrn/cm ) 

and d iameter  of d e p o s i t  you would l a y  ciown, Any f u r t h e r  

in format ion  such a s  which fi.ssL1.e m a t e r i a l s  you can 

depos i t ,  methods o f  d e p o s i t i o n  t o  be used, of measuring 

t h i c k n e s s  of d.eposi.t, comparing f o i l s  e t c , ,  would be wel- 

come, .A suggested s e t  01' i r~for rna t ion  on each  f a i l  t o  be 

suppli.ed by the  ori.gj.nating l a b o r a t o r y  i s  a l s o  enclosed," 

Enclosure:  
For  enclosur2e (Data S h e e t )  s ee  over ,  

?,A. E g e l s t a f f  
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Fissile Foil Data Sheet 

Name of foil 

Date of Preparation 

Principal fissile isotope 

Backing material 

Location of stock from which 
foil was made 

Mass Analysis Ref. NO. 

Date 

Analysis  toms per Cent) 

d-pulse height analysis (where applicable) 

Chemical analysis (where applicable) 

Description of method cf deposition 

Description of method of mass or thickness 
determination 

Value of mass or thickness 

History (to be completed by each experimenter in turn) 


