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Introduction 

The International Nuclear Data Committee (ПГОС) 
at its Fifth Meeting in Vienna in July 1972 decided to 
issue henceforth a "Technical Minutes" of each of its 
meetings for distribution to scientists interested in 
the production, evaluation and use of nuclear data. 
These minutes contain information of a technical nature 
which was presented and discussed at the ПГОС meeting. 
The numbering of items in the table of contents is in 
accord with the item numbers on the HTDC agenda. 
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I. INTRODUCTORY ITEMS 

Prof о Glubrecht, Head of the Department of Research and Isotopes 
and specialist in radiation botanic and biophysics at the University of 
Hannover welcomed the participants to the Sixth INDC meeting on behalf of 
the Director General. Prof. Glubrecht outlined the importance of " Nuclear 
Data " which, on one hand, represent the basic laws of nature and, on the 
other hand, constitute a necessary tool in many scientific and applied r e ­
searches. In the past , following the guidelines given by the IEDC, the efforts 
were almost uniquely directed towards neutron data, in view of their inte­
re s t for fission reactors , and an efficient international cooperation in this 
field has been established : the compilation and the dissemination of these 
data on a world-wide scale is a very useful and successful achievement. 
It appear s,however, that the scope has now to be widened to a greater va­
riety of applications, for example nuclear data used in safeguards, in con­
trolled fusion research, in nuclear medicine, in nuclear methods for ag r i ­
culture and general biology, in industrial equipments e t c . . . . This neces ­
sity simply a r i ses from the fact that in these specialit ies, many scientists 
who have to make use of nuclear data are not in a position to know which 
are the most reliable data available or, at least, in which margins these 

data have to he used. The "Symposium on Applications of Nuclear Data in 
Science and Technology", organized Ъу the IAEA Nuclear Data Section (Ж>3) 
at Paris in March 1973, clearly demonstrated not only a continuing need for 
neutron data but also an increasingly important need in fields such as 
nuclear structure, decay scheme and reaction data. This Symposixim as well 
as the recommendations of the IWGNSRD, can he considered as the f i r s t step 
in the development of a carefully conceived extension of the IAEA, programme 
in a broadened nuclear data domain and i t s manyfold applications. 

Speaking on behalf of the Director General of the IAEA Prof. Glub­
recht solici ted advice from the INDC regarding the form to be given to the 
implementation of th is extended programme and, in par t icular , to the policy 
to be followed. This advice will help the Director General to decide on: 

- The tasks and membership of the INDC for its new three years term, 
beginning in January 1974. 

- The definition of the precise programmes of the NDS in the forthcoming 
years . "Without pre-empting any decision the INDC may take during its 
meeting, Prof. Glubrecht expressed his own view on possible future 
actions, namely : 

- assessment of real ist ic requirements for nuclear data in the nume­
rous applied fields outside the domain of fission reactors ; an encoura­
ging start has already been made with the establishment of the request 
l ists for nuclear data for safeguards and controlled fusion research . 
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- examina t ion by the INDC of the po ten t i a l i t i e s for nuc l ea r data m e a s u ­
r e m e n t s and the i r coord ina t ion , p a r t i c u l a r l y in developing coun­
t r i e s 

- o r g a n i z a t i o n of s p e c i a l i s t s ' m e e t i n g s on w e l l d e f i n e d i m p o r t a n t s u b j e c t s 
s u c h as t he " F i s s i o n P r o d u c t N u c l e a r D a t a " p a n e l c o n v e n e d i n B o l o ­
g n a ( N o v e m b e r 1973 ) b y t he N D S. T h e r e s u l t s of t h e s e s p e c i a l i s t s ' 
m e e t i n g s w i l l b e n e f i t to t he m e m b e r s t a t e s b y t he d i r e c t c o n t a c t s e s t a ­
b l i s h e d b e t w e e n t h e i r s p e c i a l i s t s a n d b y t h e p o s s i b l e a c t i o n s w h i c h 
c o u l d b e u n d e r t a k e n b y t h e I A E A f o l l o w i n g t h e r e c o m m e n d a t i o n s of t h e 
m e e t i n g s . 

I I . COMMITTEE BUSINESS 

I I . E . O r g a n i z a t i o n a n d a i m s of N a t i o n a l Nuc lea r Data Committees 

Yugos lav ia 

Y u g o s l a v i a h a s n o N u c l e a r D a t a C o m m i t t e e . A s a m e m b e r of 
I N D C , Prof. S l a u s h a s h o w e v e r t he t a s k of c o o r d i n a t i n g t h e t a s k s of t h e t h r e e 
I n s t i t u t e s w h i c h a r e t h e p r o d u c e r s a n d t h e p r i m a r y u s e r s of n u c l e a r d a t a , 
n a m e l y t h e I n s t i t u t e s of B e l g r a d e , L j u b l j a n a and Z a g r e b ; h e a l s o t h i n k s 
t h a t , in t h e f u t u r e , t h i s c o o r d i n a t i o n c o u l d b e s t r e n g t h e n e d b y t h e i n s t i t u ­
t i o n of a N a t i o n a l C o m m i t t e e . 

U. S . A . 

C h a n g e s h a v e t a k e n p l a c e w i t h i n t he USNDC : t h e y a r e d e s c r i b e d in 
t h e d o c u m e n t INDC ( U S A ) - 5 9 G ( s e e in p a r t i c u l a r A p p e n d i x C) . T h e e x t e n ­
s i o n of t h e r o l e a n d of t h e t a s k s of t h e USNDC i s a l s o p r e s e n t e d in t h e 
p a p e r S M - 1 7 0 / 4 of t h e " S y m p o s i u m on n u c l e a r d a t a in s c i e n c e a n d t e c h n o ­
l o g y " ( P a r i s - M a r c h 73) . H o w e v e r , R o g o s a o u t l i n e d t h a t , s i n c e t h e 
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C o m m i t t e e was fo rmal ly e s t ab l i shed on i t s new b a s i s , only one m e e t i n g 
w a s held and that it wi l l p robably take some t ime to eva lua te the s u c c e s s 
and the i n t e r e s t öf the extens ion of the t a s k s to the m a n y different a r e a s 
which a r e now under the scope of the USNDC. He specif ied that, a t th i s 
f i r s t mee t ing , about 80% of the d i s c u s s i o n s w e r e s t i l l r e l a t e d to neu t ron 
data for f iss ion r e a c t o r s and that nuc l ea r data needs for fusion s tudies and 
for sa feguards took a l a r g e p a r t of the r e m a i n i n g t ime : in fact, n e e d s for 
nuc lea r data , outs ide the domain of f iss ion r e a c t o r s , have been ident if ied 
but, up to now, t h e r e was not yet much p r o g r e s s t owards d i s cus s ing in 
deta i l and sat isfying these n e e d s . The t a s k s of the USNDC could s t i l l 
evolve in the future and i t s compos i t i on would be changed accord ing ly . 

U .K. 

Rose explained that , in the UK, i t was a l so decided to change the role 
of the Nuclear Data C o m m i t t e e . The fo re seen new organ iza t ion wil l be ve ry 
f l ex ib le : i t wil l include a " ma jo r c o m m i t t e e ", r e s p o n s i b l e for the na t ional 
coordinat ion and the in t e rna t iona l connec t ions , and some S u b - c o m m i t t e e s 
r e s p o n s i b l e for specific sub jec t s : f i ss ion r e a c t o r s , b iological and m e d i c a l 
app l i ca t ions , con t ro l led fusion, e tc . . . However the i d e a s a r e to p r o c e e d 
slowly, to take advantage of the a l r e a d y exis t ing i n s t a n c e s ( for example 
in the b io logica l and m e d i c a l fields) by es t ab l i sh ing a p p r o p r i a t e l inks with 
thern,and to avoid the diff icult ies which could r e s u l t in t ry ing to cover too 
many subjec ts at once. It i s hoped that the UKNDC, in i t s new s t r u c t u r e 
wil l be able to m e e t within s ix m o n t h s . 

USSR 

The Nuc lea r Data Commi t t ee of the USSR i s ca l l ed the "Commission 
on Nuclear Data ". This C o m m i s s i o n which i s composed of leading s p e c i a ­
l i s t s of the va r ious Ins t i tu tesand c h a i r e d by Prof. Kusnetsov was o rgan ized 
in 1969 to coord ina te the ac t i v i t i e s in the nuc lea r data field : compi la t ion 
and sc reen ing of r e q u e s t s , coordina t ion of m e a s u r e m e n t s , col lec t ion and 
d i s s e m i n a t i o n of m e a s u r e d and eva lua ted data and a l s o p romot ion of i n t e r ­
na t ional coopera t ion; the working body of the C o m m i s s i o n i s the " Nuc lea r 
Data Cen t r e " in Obninsk. The C o m m i s s i o n m e e t s s e v e r a l t i m e s a yea r and 
i t s r e c o m m e n d a t i o n s a r e taken into account when planning work on nuc lea r 
data. Until l r e cen t ly , the C o m m i s s i o n had two " Coordina t ion Working 
Groups " deal ing with the two following p r o b l e m s : 

- nuc l ea r data for r e a c t o r s and sh ie ld ings . 

- m e a s u r e m e n t s and evaluat ion of nuc lea r data. 

Recent ly , a th i rd group , c h a i r e d by Prof. Zelenkov, h a s been o r g a n i ­
zed for coordinat ing the work in the field of noibneut ron nuc lea r data; i t s 
working body is the " Cen t r e for Non-Neutron Nuclear Data " a t the Kurchatov 
Ins t i tu te . The f i r s t t a sk for the nea r future i s to exp lo re the needs for non-
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neu t ron nuc lea r data . 

At the p r e s e n t t ime , the "Coordination working group for m e a s u r e ­
m e n t s and evaluat ion " h a s sha r ed the t a sks into 8 subgroups cover ing 
d is t inc t top ics in the i r va r ious a s p e c t s ( a n a l y s i s of the nuc lea r data needs ; 
ana lys i s of the s t a t u s of the requested nuclear da ta ; examination of the 
d i f fe ren t ways to f u l f i l the r e q u e s t s ; t r a n s f e r of data in to the Nuclear 
Data Cen t re ) . 

At the r e q u e s t of different p a r t i c i p a n t s , Usachev said that he wil l 
be able to i s s u e and d i s t r ibu te a document giving m o r e de ta i l s on the a c t i ­
v i t i es and the composi t ion of the C o m m i s s i o n and i t s Coordinat ion Working 
Groups . 

SWEDEN 

A s a r e s u l t on an inves t iga t ion of the needs of nuc lea r data , Conde 
announced the format ion of a Swedish Nuclear Data Committee which held i t s 
f i r s t mee t ing in December 1972. It cons i s t s at p r e s e n t of 10 m e m b e r s 
r e p r e s e n t i n g , on one hand, u s e r s of nuc lea r data within the r e a c t o r , sh i e l ­
ding, fusion, m e d i c a l and b io logica l f ields and, on the other hand, p r o d u ­
c e r s of data f rom nat ional ins t i tu t ions and u n i v e r s i t i e s . The C o m m i t t e e 
m e e t s twice a year and fulfills a t a sk of in format ion , coordinat ion and 
consul ta t ion; it wil l publ ish annual ly a p r o g r e s s r e p o r t on nuc lea r data 
ac t i v i t i e s and compi le r e q u e s t l i s t s of nuc l ea r data needs in the different 
f ields covered; in p a r t i c u l a r , it wi l l i s sue the Swedish contr ibut ion to 
WRENDA. 

JAPAN 

The J a p a n e s e Nuc lea r Data Commi t t ee h a s been e s t ab l i shed a l m o s t 
10 y e a r s ago with the t ask to coord ina te the nuc lea r data ac t i v i t i e s in J a p a n 
and to faci l i ta te the exchange of scient if ic in format ion between m e a s u r e r s , 
e v a l u a t o r s and u s e r s . T h e J N D C i s headed by Prof. Momota; i t i s composed 
about 30 scient is ts and divided in to 3 Sub— committees according to the follov;i 
sub j ec t s : 

- Neu t ron nuc lea r data ( about 30 nuc lea r phys i c i s t s ) 

- R e a c t o r group cons tan t s ( about 20 p h y s i c i s t s , m o s t of them a r e r e a c t o r 
p h y s i c i s t s ) 

- Safeguards t echniques ( 14 p h y s i c i s t s , m o s t of t h e m a r e nuc lea r s t r u c t u r e 
s p e c i a l i s t s ). 

The " Safeguards Subcommit tee " h a s been r ecen t l y o r g a n i z e d 
and i t s f i r s t t a sk i s to s c r e e n the r e q u e s t l i s t for sa feguards . 

It i s envisaged to e s t ab l i sh a fourth Subcommit tee to deal with 
nuc lea r data for con t ro l led fusion. 
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ITALY 

T h e r e i s no nuc l ea r data c o m m i t t e e in I ta ly and no plan to e s t a b l i s h 
an ac t iv i ty of th is kind in the n e a r fu ture . Contac t s in the nuc l ea r da ta field 
a r e ma in ta ined by the CNEN l a b o r a t o r y a t Bologna on an in fo rma l b a s i s . 

INDIA 

The nuc lea r data p r o b l e m s a r e t r e a t e d by a Group fo rmed a l m o s t 
ten y e a r s ago and composed of m e m b e r s f rom the Bhabha Atomic R e s e a r c h 
C e n t r e , the I n s t i t u t e of High Energy Nuclear Physics , the Tata I n s t i t u t e 
for Fundamental Research and the Univers i ty of Bombay, The task of t h i s Croup i s 
e s s e n t i a l l y to coord ina te the ac t i v i t i e s and to compi le the w o r k s in the form 
of p r in t ed r e p o r t s which contain in format ion not only on neu t ron n u c l e a r 
data but a l so on cha rged p a r t i c l e da ta . Since about two y e a r s the Group has 
no t iced the i n c r e a s i n g i n t e r e s t for non-neut ron nuc l ea r data and h a s t r i e d 
to s t imula te the fo rmula t ion of the n u c l e a r data n e e d s in different d i s c i p l i ­
n e s , (biology, b iophys i c s , hea l th p h y s i c s , e tc . . . ) by o rgan iz ing s e m i n a r s 
w h e r e s p e c i a l i s t s of t he se d i s c ip l ines w e r e invited. This d ive r s i f i ca t ion 
h a s not yet affected the compos i t ion of the Group but some r e - o r g a n i z a t i o n 
m a y take p lace within the next six m o n t h s to cover a b r o a d e r field; the 
ac t i v i t i e s wi l l ,however r e m a i n the s a m e , name ly coord ina t ion and e v a l u a ­
t i o n . 

HUNGARY 

T h e r e i s no spec ia l c o m m i t t e e for nuc lea r data p u r p o s e s . T h e r e 
exis t ,however , n u c l e a r p h y s i c s Commi t t eesa t the Hungar i an A c a d e m y of 
Sc iences and at the Hungar i an Atomic E n e r g y C o m m i s s i o n and a l s o a 
Commi t t ee for r a d i o i s o t o p e s app l i ca t ions : they have a r o l e of coord ina t ion 
for nuc lea r data in the i r r e s p e c t i v e f ie lds . 

FRANCE 

A F r e n c h Nuc lea r Data C o m m i t t e e h a s been c r e a t e d in 1968; i t i s 
composed of r e p r e s e n t a t i v e s of the F r e n c h Atomic E n e r g y C o m m i s s i o n 
l a b o r a t o r i e s , conce rned with the u s e or with the product ion of n e u t r o n 
nuc lea r data ( m e a s u r e m e n t s ; ca l cu la t ions ; eva lua t ions) . The C o m m i t t e e 
m e e t s 2 or 3 t i m e s a yea r and the n u m b e r of p a r t i c i p a n t s v a r i e s be tween 
25 and 3 0 ; i t s p r o g r a m m e c o n c e r n s the e s t a b l i s h m e n t and the s c r e e n i n g 
of r e q u e s t l i s t s , the examina t ion of p r o p o s a l s for new equ ipment s or 
i m p r o v m e n t s of ex is t ing equ ipmen t s , the exchange of in format ion on 
subjec ts r e l evan t to nuc l ea r data ( e x p e r i m e n t s for m i c r o s c o p i c and i n t e ­
g ra l data; eva lua t ions ; m o d e l ca lcu la t ions ; s a m p l e s ; e tc . . . ). Connec t ions 
have been e s t ab l i shed with o ther data u s e r s , in the following f ie lds : 

- fusion : a r e q u e s t l i s t h a s been fo rwarded to the N D S 
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- b io logica l and m e d i c a l app l ica t ions ; it i s hoped that a r e q u e s t l i s t wil l be 
r eady by the end of 1973 : at f i r s t sight, it s e e m s that the needs conce rn 
ma in ly decay s c h e m e s . 

F E D E R A L REPUBLIC OF GERMANY 

In the F e d e r a l Republ ic of G e r m a n y , there e x i s t s no formal nuclear 
data Commi t t ee ; howeve r , C o m m i t t e e s ex i s t for the following p r o j e c t s : 
fas t r e a c t o r , s a f egua rds , con t ro l l ed fusion; the m e m b e r s h i p of t he se 
C o m m i t t e e s inc ludes u s e r s , e v a l u a t o r s and m e a s u r e r s . Recent ly , d i s c u s ­
s ions have taken p lace between people conce rned in v a r i o u s appl ied p r o g r a m ­
m e s on the need for a Nat ional Nuc lea r Data C o m m i t t e e : t he se d i s c u s ­
s ions a r e in p r o g r e s s and a p r o p o s a l will p robab ly be made to the Ge r inan 
a u t h o r i t i e s to e s t ab l i sh such a C o m m i t t e e . 

L isk ien ment ioned the ex i s t ence , ins ide the E. E. C, of a " Jo in t 
European Nuc lea r Data and R e a c t o r P h y s i c s Commi t t ee n ( JENDRPC) which, 
s ince the beginning of the EANDC and E A C R P , h a s a t ask of in fo rmat ion 
and of coordinat ion of the ac t i v i t i e s for the m e m b e r s s t a t e s of the Communi ty . 
In the pas t , th i s C o m m i t t e e h a s been ve ry useful in giving an oppor tuni ty 
for m e a s u r e r s , e v a l u a t o r s and r e a c t o r p h y s i c i s t s to m e e t and to d i s c u s s 
p r o b l e m s of common i n t e r e s t . The consequences , for the JENDRPC,of the 
extens ion of the Communi ty wil l be d i s c u s s e d in a m e e t i n g to be held in 
November 73. 

CANADA 

In the pas t , the nuc lea r data a c t i v i t i e s have dea l t exc lus ive ly with data for 
f iss ion r e a c t o r s and, l i k e the a c t i v i t i e s in t h i s f i e l d , are concentrated within 
the " Chalk River Atomic E n e r g y P r o j e c t " ; the Canadian Commi t t ee i s a 
" Chalk River Commi t t ee ", r a t h e r than a " Nat ional Commi t t ee ". The 
extens ion to a Nat ional Commi t t ee i s now under cons ide ra t ion , with the 
inclus ion of b iomedica l p r o b l e m s , i ndus t r i a l app l ica t ions and, p e r h a p s , 
fusion, depending on a dec is ion which will be taken in the next few mon ths 
on whether Canada wil l p u r s u e a fusion r e s e a r c h p r o g r a m m e ; sa feguards 
wil l probably be excluded b e c a u s e , in this field, the p r e s e n t p r o g r a m m e 
does not include* techniques of i n t e r r o g a t i o n . Before set t ing up a Nat ional 
Commi t t ee - which wil l hopefully be done within the next year - the Cana ­
dian au tho r i t i e s wi l l however wait and see which areas the INDC wi l l support 
in the non--neutron nuclear data f i e l d . 

AUSTRALIA 

The situation is very similar to the Canadian one, namely: there 
exists no formal Nuclear Data Committee; problems of data for fission reactors 
are treated inside the framework of the Australian Atomic Energy Commission, 
discussions are in progress for an extension of the scope to applications, 
for instance, in the medical and industrial fields. Cermnell insisted on the 
fact that the 
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nuc l ea r data field i s l a r g e and so diffuse that a count ry , which h a s l imi t ed 
ac t iv i ty in th is field, can efficiently cont r ibu te only within the confines of 
an organ iza t ion l ike the INDC. 

ROMANIA 

Nuclear data ac t iv i ty in Romania i s going on a t : 

- the Ins t i tu te of Atomic P h y s i c s w h e r e a na t iona l l i b r a r y for eva lua ted 
neu t ron data of 16 elements i s being e s t ab l i shed ; 

- the Ins t i tu te for Nuc lea r Technology w h e r e group c o n s t a n t s a r e being prepared . 

At the Ins t i tu te for Atomic P h y s i c s , i t i s in tended to e s t ab l i sh 
compi la t ion and evaluat ion ac t i v i t i e s for non-neutron nuclear data in the f i e l d s 
w h e r e the Inst i tu te h a s e x p e r i m e n t a l a c t i v i t i e s . 

ARGENTINA 

There exists no. national nuclear data committee; however coordina­
tion has been established between the groups working inside or outside the 
Atomic Energy Commission in the following fields: nuclear spectroscopy, 
reactor physics, neutron physics, activation analysis, burn-up physics. 

In response to the general interest to promote the exchange of 
information concerning the activities of national nuclear data committees, 
the 1Ж)С approved a proposal from Schmidt to compile a list of these 
committees. It is agreed that each member will send to the ND3 a list of 
the nuclear data committee(s) existing in his own country with information 
on the covered scope and the membership (action 2); it is intended to cover 
all nuclear data committees: for example, in the USA, information will be 
given by Rogosa not only on the USNDC and its Subcommittees but also on the 
"Cross section evaluation working group", on the "Advisory Committee on 
reactor physics", etc... Some countries (USA, India, etc..) can provide 
the required information almost immediately; for some others, where the 
situation is not completely settled (UK, USSR, etc..) some delay is 
inevitable: for this reason, the information has to be sent to the HDS 
"as soon as feasible" (with a copy to all the ШЕЮ members). After compilation 
öf all of the information, the 1Ш5 will issue it as an ПГОС document, with an 
L distribution, (action 3) 
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II. F . 1. R e p o r t on the highl ights of the IAEA Sympos ium on Applicat ions 

of Nuclear Data in Science and Technology 

Schmidt r e f e r r e d for de t a i l ed information to the document INDC 
(NDS)-52/L and to the p r e s e n t a t i o n by Dr. W. Lewis in the s u m m a r y s e s ­
sion ( see a l s o INDC (NDS)-53/L page 7 ) and r e s t r i c t e d h i s r e m a r k s to a 
few h i g h l i g h t s : 

the pa r t i c ipa t ion included s p e c i a l i s t s ( u s e r s , m e a s u r e r s , c o m p i l e r s , 
eva lua to r s ) f rom p r a c t i c a l l y a l l f i e l d s in which nuclear data are appl ied ; 
can be imagined . 

the a t t endance at the v a r i o u s s e s s i o n s was v e r y high for a Sympos ium 
cover ing an e x t r e m e l y d ive r s i f i ed field, which i s an encourag ing sign 
of i n t e r e s t for the whole area of nuclear data problems for a p p l i c a t i o n s ; 

the r o l e of the IWGNSRD was e s s e n t i a l for the scient if ic p r e p a r a t i o n 
of the Symposium and, p a r t i c u l a r l y , for the des ignat ion of highly 
competen t s p e c i a l i s t s for rev iewing the data needs in o ther f ields 
than r e a c t o r s . 

Concern ing the scient if ic a s p e c t s of the Symposium, Schmidt emphasized 
the following two p o i n t s : 

T h e r e w a s a c l e a r l y e x p r e s s e d need for a hand-book cover ing neu t ron 
and non-neutron nuc lea r data u sed for ac t iva t ion a n a l y s i s . The NDS 
decided to r e spond to th is need by the publicat ion of such a hand-book 
in 1974 (Appendix IX); i t wil l cover neu t ron c r o s s sec t ions , r e s o n a n c e 
i n t e g r a l s , f iss ion s p e c t r u m a v e r a g e d c r o s s sec t ions , exci ta t ion func­
t i ons for nuclear reac t ions induced by neut rons , charged p a r t i c l e s and 
gammas; the cont r ibu t ions w i l l come e s s e n t i a l l y from the USA, Sweden and 
the PRG; depending upon the response i t may be envisaged to publ ish a more 
comprehensive version 2 or 3 years l a t e r . 

A d is t inc t ion h a s to be m a d e be tween " b a s i c n u c l e a r data " (such as 
leve l s c h e m e s , nuc l ea r s t r u c t u r e data , e tc . . . ) and " r e p a c k a g e d 
nuc l ea r data " r e p r e s e n t i n g the t r ans l a t i on of the " ba s i c n u c l e a r data " 
in a fo rm which i s d i r ec t l y u sab le in the app l i ca t ions . With th is d i s ­
t inct ion, i t a p p e a r s f rom the Sympos ium that the in i t ia l e m p h a s i s 
would have to be m a d e on " b a s i c nuc l ea r data " b e c a u s e t h e r e i s a 
backlog - which can be e s t i m a t e d to n e a r l y 5 y e a r s - in the c o m p i l a ­
tion and the evaluat ion of t he se data. 

Yankov c o n s i d e r e d that the Organiz ing Commi t t ee of the Sympos ium 
ach ieved a g r ea t success in e s t ab l i sh ing a good ba lance between r e a c t o r and 
n o n - r e a c t o r app l i ca t ions on one hand and be tween the r e p o r t s on r e q u e s t s 
for the v a r i o u s app l ica t ions and the r e p o r t s on compi la t ion and eva lua t ion 
on the o ther hand. He added that a de ta i led r ev iew of the Symposium, h a s 
a l r e a d y been publ ished in Atomna ia E n e r g i a ( August 73) and that a l l the 
data publ i shed at the Symposium have been en t e r ed in the a p p r o p r i a t e 
USSR Data C e n t r e ( the"Obninsk Cen t r e for neu t ron data and the two Non-
Neutron Nuclear Data Centres se t up r e c e n t l y . 
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G r i n b e r g out l ined that m a n y n u c l e a r data u s e r s a r e v e r y i n t e r e s t e d 
to have at the i r d i sposa l t abu la t ions of data which a r e e a sy to consul t but 
a r e not fully a w a r e of the i m p o r t a n c e for t he se t abu la t ions to contain eva ­
lua ted data . He th inks that th is p r o b l e m wil l become evident to the users in the 
for thcoming years and that one of the r o l e s of the ШГС should he to draw 
the i r a t tent ion on the i r r e a l n e e d s and to p r e p a r e for t h e i r future s a t i s f a c t i o n . 

HI . Short addi t ions to p r o g r e s s r e p o r t s which w e r e submit ted p r i o r to 
mee t ing 

III. A . Addition f rom m e m b e r s on nuc l ea r ( including n e u t r o n s ) e x p e r i -
men ta l data ac t i v i t i e s and fac i l i t i es . 

Y U G O S L A V I A 
Slaus r e f e r r e d to the Yugoslavian p r o g r e s s r e p o r t which i s included 

in the document INDC(SEC)-35/L and ment ioned that it s t i l l cont inues to be 
p r i m a r i l y d i r e c t e d t owards the study of nuc lea r f o r c e s , of few nuc leons 
s y s t e m s , and the m e a s u r e m e n t of neu t ron data at 14 MeV. 

Answer ing a ques t ion on the n e u t r o n - n e u t r o n s c a t t e r i n g length, he 
said that the l a t e s t m e a s u r e m e n t s a r e in a g r e e m e n t with the " b e s t value " 
r e c o m m e n d e d by Wilkinson e t a l . a t the Los Ange les Confe rence , n a m e l y 
16. 6 f e r m i s ( w i t h an e r r o r of about 1 f e r m i }; the m o s t i m p o r t a n t p r o b l e m 
would be the de t e rmina t ion of the effective range for which no e x p e r i m e n t a l 
data ex is t a t p r e s e n t . 

U. S.A. 

An extens ive d i s cus s ion on the fac i l i t i e s , the r e s u l t s and the p r o ­
g r a m m e s of a number of US l a b o r a t o r i e s i s given in the r e p o r t of the m e e ­
ting of the USNDC held at Oak Ridge in June 73 ( document INDC-<USA)-56/U). 
Further information- i s included in the Technical Minutes of the 
USNDC ( document INDC-(USA)-59/G). Only some significant h ighl ights on 
these w o r k s w e r e r e p o r t e d by Smith and by Motz. 

- Aero je t Nuc lea r Company ( Idaho) : m e a s u r e m e n t s of the r e s o ­
nance i n t e g r a l of 17 f iss ion p roduc t i so topes . 

- A. N. L. : s tudies us ing fast neu t rons in m e d i c a l app l i ca t ions , 
including deve lopment of in tense fast neu t ron s o u r c e s ( the rapy) 
and of neu t ron r ad iog raphy t echn ic s ( d iagnos i s ). 

-Ex tens ive s tudies on s t anda rd c r o s s sec t ions : Li (n,oc) f rom 90 
23 5 to 1500 KeV; fast f ission c r o s s sect ion of U for which r e s u l t s 

a r e given f rom 35 KeV to 3500 KeV; cap tu re c r o s s sect ion of He. 



- 10 -

- В. N. J-.. : continued effort in r e sonance s t a t i s t i c s s tud ies in 
p a r t i c u l a r to check the va lence model nea r A - 98 . 

a 
" Columbia : some difficult ies in complet ing the Nevis s y n c h r o c y ­
c lo t ron in i t s improved v e r s i o n ; obliged to postpone the repor t t o 
September 74, a t the e a r l i e s t , on the f i r s t neutron run for which an 
improvement of the neutron source by a fac to r of a t l e a s t 10 i s 
expected. Measurements of d p , Cp and CT c

 a r e contemplated. 
- Accurate determination of the (n,p) capture cross sec t ion a t 
2200 m/s giving 332.6 + 0.7 mb. 
" In te lcom Radiat ion Technology ( San Diego) : improvement of the 
p rev ious ly m e a s u r e d В (n, a ) c r o s s sect ion ( cf. Budapes t 
Conference ). 

- P r e p a r a t i o n s for p r e c i s i o n m e a s u r e m e n t s of the Li (n,oc) c r o s s 
sect ion f rom 1 to 1700 KeV. 

- Continuing ac t iv i t i e s in photofission s tudies which a r e a p a r t of 
the sa feguards p r o g r a m m e . 

- L i v e r m o r e : continuat ion of the p r o g r a m m e for m e a s u r i n g 
СГ ( 2 3 5 u ) f rom 2 to 20 MeV, r e l a t ive to the (n, p) s c a t t e r i n g 

c r o s s sect ion. 

- Development of intense sources of f a s t neutrons (8 to 14 KeV) 
for a p p l i c a t i o n s . 
" N. B. S. : ex tens ive p r o g r a m m e on s t anda rds owing to the fact 
that the N. B. S h a s at i t s d i sposa l both a white "neutron sou rce 
( Linac) and monoene rge t i c neut ron s o u r c e s . 
- Measurements on age of spontaneous f i s s i o n 
neu t rons which has given an ave rage f iss ion neu t rons ene rgy of 
2. 15 MeV in a g r e e m e n t with the " g roup " of low e n e r g y va lues ; 
a c c u r a t e m e a s u r e m e n t of the decay life t i m e . 

r, ^ T . r " l r 233TT 235TT 2 3 9 „ . . 
- R. P.,I. : m e a s u r e m e n t s of V for U, U, P u in the 
r e so lved r e s o n a n c e s reg ion . 
- Study of the subthreshold f i s s ion of 2^ U. 
" L ° s A lamos : r e s u l t s not included in the US p r o g r e s s r e p o r t a r e 
given in appendix II. They concern : 

235 
- a tabulat ion of the U f iss ion c r o s s sect ion ( 1 to 6 MeV) 

2 3 5 
- the spin a s s i g n e m e n t s t o a number of U r e s o n a n c e s 

d e t e r m i n e d at ORELA in coopera t ion with R.P.I, by us ing a t e c h n i ­
que of t r a n s m i s s i o n of po l a r i z ed neu t rons through a p o l a r i z e d t a rge t ; 
the d i s a g r e e m e n t with i n d i r e c t me thods i s v e r y impor t an t , excep t 
with one of them ( C o r v i ' s method b a s e d on population of low exc i ted 
s t a t e s ) . 

r 7 
- the cap tu re c r o s s sect ion of Li for t h e r m a l n e u t r o n s 

m e a s u r e d on a faci l i ty having an unusual ly low background; the 
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value obtained ( 4 5 . 4 +_-3 mb) di f fers f rom the r e c o m m e n d e d 
( 37 _+ 4 mb ) BNL-325 value which i s l a r g e l y ba sed upon an old 
m e a s u r e m e n t of D. J . Hughes and which can be c o n s i d e r e d a s wrong . 
F o r these high a c c u r a c y m e a s u r e m e n t s , one m u s t be v e r y careful 
with the i m p u r i t i e s contained in the s a m p l e s ; unexpec t ed ly , the Li 
sample contained non-negligible amoun t s of В and Hg which w e r e 
cont ro l led by neu t ron cap tu re у - r a y m e a s u r e m e n t s . 

UNITED KINGDOM 

The UK P r o g r e s s R e p o r t ( INDC (UK)20/L) c o v e r s the pe r iod 
A p r i l 7 2 / March 73 ; i t conta ins for the f i r s t t ime a contr ibut ion f rom 
Winfrith. Rose r e s t r i c t e d h i s c o m m e n t s to a few points : 

238 
- F i s s i o n and cap tu re c r o s s sec t ions of U : concern ing f i ss ion, 

the m e a s u r e m e n t s of the r a t i o 
G" f(238U } / (T{ /235у> c a r r i e d out, f rom 

th re sho ld up to **** 20 M.eV, at the H a r w e l l synchrocyc lo t ron a g r e e with the 
K a r l s r u h e data , except a round 7 MeV where the K a r l s r u h e data a r e h i g h e r . 
Concern ing cap tu re , the va lues m e a s u r e d at N. P . L. and the p r e l i m i n a r y 
data of Moxon and P e a r l s t e i n sugges t that the U (n, у ) va lues given in 
Sowerby1 s evaluat ion a r e too high in the region above 100 KeV. The existing-
m e a s u r e m e n t s of U" ( 3 ° U ) a r e a l l cons i s ten t a n d t h e y w e r e obtained by 
two different techniques ( m e a s u r e m e n t of Np ac t iv i ty and use of l a r g e 
liquid s c i n t i l l a t o r ) and can be c o n s i d e r e d a s c o r r e c t ; however , it i s not p o s ­
sible to get cons i s t ency between the m e a s u r e m e n t s of (Г ( U), V ( U) 
and the r a t i o 0"c ( 238 0 ) / (Г (235u) . F c 

- Total c r o s s sect ion of F e : M e a s u r e m e n t s done at the s y n c h r o c y ­
c lo t ron have shown a l a r g e number of new n a r r o w r e s o n a n c e s ( p r e s u m a b l y 
p - waves ) below 350 KeV. Above th is ene rgy , the a g r e e m e n t with o ther data 
i s quite r e a s o n a b l e . 

- Li (n, a ) c r o s s sect ion : The Harwe l l and Cada rache data s t i l l 
d i s a g r e e by about 5 KeV in the ene rgy of the r e s o n a n c e at about 250 KeV ; 
if one a l lows an ene rgy no rma l i za t i on , the magni tude of the c r o s s sec t ion 
a g r e e s within the m e a s u r e m e n t e r r o r s ( 3 to 4 % ) . M e a s u r e m e n t s of U of 
"Li and of the r a t i o s of the (n, a) c r o s s sec t ions of Li and В a r e envisaged . 
Rose not iced that some kind of s y s t e m a t i c d i s c r e p a n c y on the e n e r g i e s be t ­
ween Linac m e a s u r e m e n t s and Van de Graaff m e a s u r e m e n t s a p p e a r e d - but 
could not be expla ined - in a European mee t ing of L inac and Van de Graaff 
u s e r s held in Spring 1973. 

235 
- F i s s i o n neu t ron s p e c t r a of U : F i n a l r e s u l t s differ in shape 

f rom Swedish r e s u l t s and the u n c e r t a i n t i e s in the efficiency of the neu t ron 
d e t e c t o r s at high ene rgy i s not sufficient to explain the d i sc repancy e Wiedl ing 
outl ined that the u n c o r r e c t e d Harwe l l and Studsvik data a r e in fa i r ly good 
a g r e e m e n t but that the d i s a g r e e m e n t appears when compar ing the c o r r e c t e d 
data . F r o m the d i scuss ion on f i s s ion neu t ron s p e c t r a , i t a p p e a r e d that : 
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a) The shape of the s p e c t r u m does not depend on the e n e r g y of the 
neut rons inducing the f i s s i on (Karlsruhe r e s u l t s and prel iminary Los Alamos 
r e s u l t s concern ing " - > u and " ° U fission induced by neu t rons of e n e r g y 
between 1 MeV and 22 MeV). 

b) The fit of the s p e c t r u m by a Maxwell ian i s bad above about 6 MeV 
( K a r l s r u h e r e s u l t s and p r e l i m i n a r y r e s u l t s publ ished by Green a t the ANS 
mee t ing in June 73 on spontaneous f iss ion of Cf). However , Wiedling 
ment ioned that when t ry ing to obtain the bes t Maxwell ian fit of the Swedish 
data on 235u neu t ron induced f ission, one finds a t e m p e r a t u r e of 1.40 MeV 
when taking a l l the data points between 0. 6 and 15 MeV and a t e m p e r a t u r e 
of 1. 44 MeV when r e s t r i c t i n g the fit to the ene rgy reg ion 0. 6 to 2. 25 MeV. 

Rose added to h is repor t on UK a c t i v i t i e s tha t some work on 
medical app l ica t ions has begun r e l a t e d to the poss ib le use of the va r i ab l e 
energy cyclotron for neutron (~ 20 MeV) therapy and of the synchrocyclotron 
for p i t u i t a r y t reatments with 150 MeV pro tons . 

U .S . S.R. 

Sukhoruchkin d i s t r i bu ted the publ ica t ions n° 15 and 16 of the 
Obninsk Nuc lea r Data Cen t re and the p roceed ings of the F i r s t Kiev Confe­
r e n c e on Neutron Phys ics ; he announced the edit ion of the p r o c e e d i n g s 
of the Second Kiev Conference for the f i r s t half of 1974. He outl ined the 
following a s p e c t s of the r e c e n t .USSR w o r k s : 

239 
- a for Pu : Table I ( Appendix XI) g ives the following va lues : 

column 2 i s an evaluat ion f rom r e s u l t s known up to 1971 ; column 3 g ives 
the data m e a s u r e d on the Dubna pulsed r e a c t o r ; column 4 i s the r e s u l t of 
the Sowerby and Konshin eva lua t ion ; column 5 gives the data m e a s u r e d by 

Tankov e t a l . a t the Kurchatov I n s t i t u t e of Atomic Energy (IAE). E a r l i e r 
measurements taken on the old Linac of the Kurchatov I n s t i t u t e and a t the 
I n s t i t u t e for Physics and Energet ics a t Obninsk (PEl) are given in the last, 
column. Konshin, who analyzed the r e s u l t s a r r ived a t the conclusion tha t the 
a-va.lues of are known with an accuracy of 10 to 15$. In tegra l measurements 
w e r e a l so done at Obninsk; the expe r imen ta l r e s u l t i s c o m p a r e d with values 
ca lcu la ted from t h r e e different s e t s of c r o s s sec t ions ( the 26 g roups 
constants of Obninsk; the e x p e r i m e n t a l data of ORNL; the e x p e r i m e n t a l data 
of Ha rwe l l ) : the i n t e g r a l value a g r e e s with the value ca lcu la ted f rom the 
ORNL r e s u l t s ( Table II of Appendix XI) . 

238 
- C a p t u r e c r o s s s e c t i o n of U . T a b l e 3 of A p p e n d i x XI g i v e s t h e 

r e s u l t s of t h e m e a s u r e m e n t s a t P . E . I . Obninsk and compares t h e s e r e s u l t s 

t o t h e ORNL d a t a . The a v e r a g e d i s c r e p a n c y over t h e whole e n e r g y i n t e r v a l 

i s 8 . 5 $ . Table 4 of Appendix XI compares d i f f e r e n t d a t a a t 30 KeV. 

~T 252 
- V m e a s u r e m e n t s : Data concerning Cf w e r e r e p o r t e d a t the 

Second Kiev Conference . F o r Pu, no difference was found ( within an 
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a c c u r a c y of 1%) between the "»values at the 0. 3 eV r e s o n a n c e and in the 
ene rgy r ange 1 to 40 eV. 

- Compar i son between the ach ieved a c c u r a c i e s and the needed 
? AQ 2 3 8 

a c c u r a c i e s on " P u and U nuc lea r cons tan t s : Th i s c o m p a r i s o n i s shown 
in table 5 of Appendix XI ; the r e q u i r e d a c c u r a c i e s for fas t r e a c t o r s r e s u l t e d 
f rom the w o r k s of Usachev e t a l . ( Second Kiev Confe rence ) and of Troi 'anov 
e t a l . ( F i r s t Kiev Conference) . To m e e t the r e q u e s t s of r e a c t o r p h y s i c i s t s , 
i t i s n e c e s s a r y to i m p r o v e by a factor 2 to 3 the a c c u r a c y of the ex is t ing 
data . 

Yankov complemented t h i s information by c o m m e n t s on fast n e u t r o n 
w o r k s bas i ca l l y r e p o r t e d a t the Second Kiev Conference : 

- Scat ter ing of 2. 9 MeV neu t rons at the Ins t i tu te of Nuc lea r P h y s i c s 
of the Ukra in ian Academy of Science ( T.-M. F e d o r o v ) : c r o s s sec t ions and 
angula r d i s t r ibu t ions ( 30° to 135°) w e r e m e a s u r e d by t ime of fligth t e c h n i ­
ques on some even-even i so topes of F e , Cr and Z n ; a c c u r a c i e s of 10 to 15 % 
w e r e obtained on the to ta l s c a t t e r i n g c r o s s sec t ions . 

- Sca t te r ing of 14. 7 MeV n e u t r o n s at the U. F . T. I of Kha rkov ( A. I. 
Tuntubaline) : c r o s s sec t ions and angu la r d i s t r i bu t ions ( 10° to 130°) w e r e 
m e a s u r e d on 54> 5 6 F e , 5<Эсо, 5 8 ' 6 0 N i . 

- Study of the r e a c t i o n s , p roduc ing a p a r t i c l e s , induced by 14. 7 MeV 
neu t rons a t the U. F . T. I of Kha rkov (G. P . Do le j ) : va lues a r e given for 
5 2 , 5 3 , 5 4 C r > 

- Ca lcu la t ions w e r e m a d e by N. P . Balabanov e t al« (Diibna) on 
the accumula t ion of He in r e a c t o r s t r u c t u r a l m a t e r i a l s , due to (n, a ) r e a c ­
t ions , in the neu t ron e n e r g y r ange 0. 4 eV to 1 MeV. N u m e r i c a l data a r e 
given for the He content af ter i r r a d i a t i o n in a neu t ron f iss ion s p e c t r u m 
( i n t e g r a l dose 10 n / c m ) in the following e l e m e n t s : Ti , C r , F e , Ni, Zn, 
Se, Nb-, Mo, Zr . 

- Different ia l neu t ron (1 . 9 MeV to 4. 0 MeV) c r o s s sec t ion for 
Y-ray product ion in AI, Pb , F e a t the Radiat ion Ins t i tu te of Len ing rad 
( Y. G. D e g t y a r e v ) . 

- F i s s i o n i s o m e r s tudies : 

At Dubna, Zen Tchang Bom e t a l . t r i e d to de tec t an i s o m e r i c 
s ta te in " ° U produced by i r r a d i a t i o n of -> эи with 60 KeV n e u t r o n s : an 
upper l imi t of 1. 5 lO"'* w a s found for the r a t i o 0~. / (Г* 

i s o m f iss ion 
At the Atomic E n e r g y Ins t i tu te of Moscow, P . E . Vorotnikov p e r f o r ­

m e d a s i m i l a r e x p e r i m e n t with 1 MeV incident n e u t r o n s : the upper l i m i t 
T o r x r 

for the i s o m e r product ion r e l a t i v e to " 3 U fiss ion was found equal to 3. 10" . 
?"? A 

- Study of the Ra + n f i ss ion at the Rad ium Ins t i tu te in Len ing rad 
( E . A. Z h a g r o v ) : f o r neu t ron e n e r g i e s between 5 and 7 MeV the assymotrie 
f i s s ion i s p r e d o m i n a n t ; when the inc ident neu t ron ene rgy i s i n c r e a s e d ( up 
to 15 MeV), the a s s y m e t r i c f i ss ion g rows up s l ight ly and the symmetr ic f i s s i o n 
rap id ly . 
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- F i s s i o n c r o s s sec t ions : 

At Obninsk, B . I . F o r s o v e t a l . m e a s u r e d the. r a t io т ( U ) / 
„ ( U) for neu t ron e n e r g i e s be tween 1.4 and 7 .4 MeV with an a c c u r a c y , 

of 2. 5 % ; the i r r e s u l t s a r e in good a g r e e m e n t with Meadow ' s da ta , but higher 
( about 3%) than S t e i n ' s r e s u l t s . 

At the Rad ium Ins t i tu te in Len ingrad , the f iss ion c r o s s sect ion of 
U induced by 14. 8 MeV n e u t r o n s h a s been found equal to 1. 209 +_ 0. 014 

by A. D. Alkhazov e t a l . At the s a m e Ins t i tu te , I. M. K u r k s e t a l . m e a -
о ^ с 

su red the absolu te value of the f iss ion c r o s s sect ion of U induced by 
2. 5 MeV neu t rons : the i r r e s u l t ( 1. 30 +_ 0. 05 b a r n ) i s in good a g r e e m e n t 
with the Los A l a m o s value and the KFK evaluat ion. 

v and f iss ion neu t ron spec t ra . : 

I . D . Zhurav lev e t a l . ( a t N. I. N. A. R. , D i m i t r o v g r a d ) m e a s u r e d 
t he se quant i t ies for the spontaneous f i ss ion of the 244, 246 and 248 i s o t o p e s of 
Cf and for the t h e r m a l neu t ron induced f iss ion of the 243, 245 and 247 i s o t o p e s 
of Cm. 

At the Kurchatov I n s t i t u t e for Atomic Energy (Moscow), the v a r i a t i o n of 
v for 2^5u has been s tudied by M.Y. Savin e t a l . in the 0.2 to 1.0 MeV 
neu t ron e n e r g y r a n g e . R e s u l t s w e r e c o m p a r e d with Solei lhac data : the 
a g r e e m e n t i s good be tween 0. 2 and 0. 7 MeV, but, above 0. 7 MeV, the p r e ­
sent work gives 2. 5 % h igher va lues . 

— 2 52 
The absolu te value of V for the spontaneous f iss ion of Cf h a s 

been m e a s u r e d by t h r e e independant_technique at the Rad ium Ins t i tu te in 
Len ingrad : a p r e l i m i n a r y value i s y> - 3. 770 _+ 0 . 0 4 5 . 

Concern ing fac i l i t i es for neu t ron works in the r e s o n a n c e reg ion , 
Sukhoruchkin ment ioned : 

- The 1 GeV pro tons synchrocyc lo t ron at Gatchina which can de l i ­
ver 20ns burs t s of 10 neu t rons at a r a t e of 50 Hz. 

- The E l e c t r o n Linac at the Kurchatov I n s t i t u t e of Atomic Energy (Moscow) 
which i s under cons t ruc t ion with the expected c h a r a c t e r i s t i c s 60 MeV; 1 A 

b u r s t s f rom 50 ns up to 5. 5 AIS at a repe t i t ion r a t e f rom 50 to 900 Hz. 
Opera t ion i s expected in the beginning of 1974. 

- At Dubna, the cons t ruc t ion of the IBR2 pulsed r e a c t o r i s 
expected to be in opera t ion in about 2 y e a r s ; i t will be used e i the r s epa ­
r a t e l y or coupled with a Linac and give an improvement by two orders of 
magni tude for the neu t ron sou rce r e l a t i v e to the p r e s e n t IBR30 pu lsed 
r e a c t o r . 

F o r fast neu t ron r e s e a r c h , Yankov r e s t r i c t e d h i s p r e sen t a t i on to 
a few ins ta l l a t ions : 

- At the Ins t i tu te of the Academy of Science of the Ukraine, a pulsed 
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and bunched "Van de Graaff ( 5 MeV; 1 mA peak c u r r e n t ; I n s ; 4 MHz) and 
the modif icat ion of a U-240 cyc lo t ron for i t s u s e a s a pu lsed neu t ron s o u r c e . 
This cyclo t ron will de l iver 1 ns b u r s t of p ro tons ( 100 MeV; 50 «A a v e r a g e 
c u r r e n t ) at a r a t e f rom 1 to 100 KHz. 

- At Dubna, e x p e r i m e n t s a r e m a d e to couple two cyc lo t rons : i t h a s 
been poss ib le to a c c e l e r a t e Xe ions to an ene rgy of 7 MeV. pe r nucleon and 
an in tens i ty of 2. 10 p a r t i c l e s per second. 

The two ma in ques t ions on the USSR p r o g r e s s r e p o r t conce rned : 
О О Q 

- the cap tu re c r o s s sect ion of U : Rowlands outl ined that i n t e ­
g r a l data m e a s u r e m e n t s sugges t that th i s quant i ty m u s t be, by c o m p a r i s o n 
with Sowerby ' s evaluat ion, '•v/ 12% lower between 1 and 25 KeV and ^ v 6 % 
lower above 25 KeV. 

239 
- the i n t e g r a l m e a s u r e m e n t of a for P u : Sukhoruchkin specif ied 

that this m e a s u r e m e n t cannot be c o n s i d e r e d a s a t e s t of the di f ferent ia l data 
in p a r t i c u l a r due to t h e ' u n c e r t a i n t i e s in the neu t ron s p e c t r u m ; i t i s only an 
indica t ive supp lemen ta ry in fo rmat ion . 

SWEDEN 

The Swedish p r o g r e s s r e p o r t w a s d i s t r i bu t ed a s a G - document , 
INDC (SWD)-5/t!. Conde outl ined the following i t e m s : 

- The s y s t e m a t i c s tud ies of e l a s t i c and i n e l a s t i c neu t ron s ca t t e r i ng 
have been continued by Holmqvis t and Wiedling a t S tudsvik ; the study a l so 
inc ludes a m e a s u r e m e n t of neu t ron e l a s t i c s ca t t e r i ng at fo rward ang les f rom 
10° to 4 0 ° . 

- The r eac t i on s tudies of fas t neu t ron cap tu re by B e r g q v i s t and 
Ni l sson have been extended to the giant r e s o n a n c e above 6 MeV; the m e a s u ­
r e m e n t s a r e made on the Tandem a c c e l e r a t o r at Upsala. The same group 
h a s a l so studied the s e r i o u s d i s c r e p a n c y bet-ween e a r l i e r neu t ron cap tu re 
c r o s s sect ion measurements a t 14 MeV made Ъу ac t iva t ion and y-ray spectrum tech­
n iques ; the p r e s e n t m e a s u r e m e n t s indica te that e a r l i e r ac t iva t ion works 
have given too high va lues by a factor of 5 to 10, depending on a background 
due to low-energy n e u t r o n s . 

- The p rompt f iss ion neu t ron s p e c t r u m m e a s u r e m e n t s have been 
continued, by Johansson e t a l . a t Studsvik on 2 3 8 U and 2 3 5 U at different 
incident neu t ron e n e r g i e s . A joint e x p e r i m e n t - done a t Ha rwe l l - be tween 
Studsvik and Harwe l l i s unde rway for " - ' и to hopefully se t t le the d i s c r e p a n ­
cy between these two g roups . 

- M e a s u r e m e n t s of у - r a y product ion c r o s s sec t ions and of r e l a t i v e 
f iss ion c r o s s sec t ions , including f iss ion f ragment angular d i s t r ibu t ion 
s tud ies , a r e underway in the neu t ron e n e r g y reg ion above 5 MeV, at the 
Tandem A c c e l e r a t o r L a b o r a t o r y , Upsala. 
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- A measurement, not described in the Progress Report, has 
о о q 

been done of the lifetime of the compound nucleus J7U, formed in the 
U (n, f) reaction, by a joint group from Aarhus (Denmark) and Lund 

(Sweden); the technique of blocking the fission fragments in single crys­
tals is used. 

- The OSIRIS project, at Studsvik, by Rudstam et a l . for 
measuring the decay properties of fission products is underway : a list 
including 115 isotopes can be made available on request. 

- Concerning facilities, were mentioned:the modifications of the 225cm 
cyclotron of the " Research Institute for Physics " ( Stockholm ) to permit 
the exploitation of heavy ions and the allocation of the budget for installing 
a 6 MeV Tandem-Pelletron in late 1974 at the University of Lund. 

ROMANIA 

The information from the different Romanian laboratories is 
included in the " Consolidated Progress Report for 1973 in the NDS service 
area " ( document INDC (SEC) - 35/L). 
Rapeanu restricted his presentation to two items : 

- The installation of a Tandem FN 15 accelerator ( 15 MV; 8 uA) 
which will be mainly used for studying the reactions (p, p), (a,oc), (d, a), 
(P.«). 

- An accurate measurement of the total cross ection of Zr fox­
's CD 

cold neutrons, showing a Bragg cut off at Л. = 4. 6 A 

JAPAN 

The nuclear data activities in Japan are reported in document 
INDC (JAP)-17/L. Nishimura outlined the following results : 

- At JAERI, the new electron Linac was used for measuring 
total cross sections (natural U), capture cross sections ( Та relative 
to Au) by the large liquid scintillator technique, scattering cross sections 
(W) with Li glass and 'Li glass scintillators. Measurements of the 
capture cross sections of 1 5lEu, 1 5 3 E U and 53Cr are contemplated. 

- At JAERI, the following experiments were performed on the 
5. 5 MeV Van de Graaff : differential cross sections for neutron elastic 
scattering on "%о for 5 "to 8 MeV incident energy; study of the pola­
rization of 1. 5 MeV neutrons elastically scattered by Gd, for which a 
spin flopping superconducting solenoid was constructed; study of elastic 
and inelastic neutron scattering by Pb, which have shown no distinct 
intermediate structure; measurements of elastic and inelastic scatte­
ring of 18 MeV neutrons by C, which are analyzed by the coupled-channel 
theory. 
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- At Tohoku Unive r s i ty , the total neu t ron c r o s s sect ion of U 
was m e a s u r e d from 2 to 8 MeV with the Linac by Momota et a l j data 
a r e ava i lab le through the С. С D. N. data c e n t r e . 

- At Kyushu Unive r s i ty , a new t i m e - o f - f l i g h t spectrometer has 
been ins t a l l ed for the m e a s u r e m e n t of the s ca t t e r ing of 14 MeV n e u t r o n s : 
i t s ene rgy reso lu t ion {^J 260 KeV) i s the b e s t r e p o r t e d so far . 

ITALY 

The ac t iv i t i e s of the I ta l ian l a b o r a t o r i e s a r e included in the Jo in t 
P r o g r e s s Repo r t i s sued by EURATOM Coun t r i e s a s EANDC(E) 157 "U" . 
Benzi outlined the following ac t i v i t i e s . 

Padja^_Univer^ity_: A m e a s u r e m e n t h a s been comple ted of the e l a s t i c 
and ine l a s t i c s ca t t e r ing of neu t rons by Sodium at 8. 0, 9. 7 and 14. 1 MeV. 
The e x p e r i m e n t i s an ex tens ion to h igher e n e r g i e s of a p r ev ious work by 
F a s o l i et a l . (Nucl. P h y s . A 125 (1969) 227)in the ene rgy i n t e r v a l 1. 5 to 
6. 4 MeV. 

The e x p e r i m e n t a l r e s u l t s w e r e ana lysed in t e r m s of a gene ra l i z ed 
opt ica l mode l and s t a t i s t i c a l theory , taking into account a l so the r e s u l t s 
obtained at Oak Ridge by F . G. P e r e y and W. E. Kinney ( R e p o r t ORNL--
4518, 1970). 

In addit ion, the to ta l and i ne l a s t i c s ca t t e r i ng di f ferent ia l c r o s s 
sect ion and phase shift a n a l y s i s for Carbon in the ene rgy r ange 2. 1 to 
4. 7 MeV h a s been comple ted . 

A paper h a s been publ ished in Nuc lea r P h y s i c s ( 1973 ). 

'̂£9_е_У£_1^Г£У£_%.1;_0.е_?1.Х. CNEN^BCMN_cj3£p_ej-ation_) : T h e following m e a ­
s u r e m e n t s a r e underway: 

a) Resonance p a r a m e t e r s of Z r - 9 1 and Z r - 9 6 up to 15 keV. 
b) a m e a s u r e m e n t for U-235 up to A/ 20 keV. 

In addit ion Coceva i s planning to m a k e m e a s u r e m e n t s of l eve l s 
and s t rengh functions ( J > 1 ) for nuclei with A in the r ange 20-100 , by 
m e a n s of a th resho ld photoneut ron t e c h n i q u e . F o r th i s p u r p o s e a new 
e l e c t r o n l inac in Bologna set up by the Nat ional Counci l for R e s e a r c h 
wil l be used . 

INDIA 

The ac t i v i t i e s of the Indian l a b o r a t o r i e s a r e included in the gene ­
r a l document INDC (SEC)- 35/L. Divatia r e s t r i c t e d i t s p r e s e n t a t i o n to a 
few points . 
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Concern ing fac i l i t ies : 

- P u l s e d F a s t R e a c t o r : Since the c r i t i c a l i t y of the PURNIMA 
c r i t i c a l faci l i ty at T r o m b a y ( May 72 ) s e v e r a l m e a s u r e m e n t s have been 
c a r r i e d out for op t imiz ing the phys ic s p a r a m e t e r s of the P u l s e d F a s t 
R e a c t o r . The mean p r o m p t neu t ron life t ime of the Pu O2 fuelled r e f e ­
r e n c e c o r e h a s been m e a s u r e d a s 50 n s . 

- 224 cm va r i ab l e ene rgy cyc lo t ron : The cons t ruc t ion of th i s 
cyc lo t ron at Calcut ta h a s m a d e fur ther p r o g r e s s dur ing the year ; the 
different components a r e nea r ing complet ion or being a s s e m b l e d . The 
cyc lo t ron i s expected to go into opera t ion towards the end of 1974. 

- 100 MW Reac to r R 5 : It i s p roposed to cons t ruc t a heavy water 
t h e r m a l r e a c t o r at T r o m b a y us ing n a t u r a l u r a n i u m fuel. F lux expected i s 
2. 10 n / c m sec, to be c o m p a r e d to the flux avai lab le at the p r e s e n t 
CIRUS r e a c t o r ( 7 . 1 0 1 3 ) . 

Concern ing m e a s u r e m e n t p r o g r a m m e s at T rombay , the following e x p e r i ­
m e n t s have been ca r r i ed ou t : 

- Study of the 4 °Са(а ,у) 4 4 Т1 reac t ion for i sobar ic analog s t a t e 
r e s e a r c h . 

33 
- Study of the s t a t e s in S by m e a s u r i n g the total c r o s s sec t ion 

for the 2 9 S i ( a . n ) 3 2 S r eac t i on . 

1 \ *• 50™. 5 4 - , 5 9 ^ 
- (p, n) r eac t ion c r o s s sec t ions on l i , Cr and Co. 

- Study of the n u m b e r d i s t r ibu t ion of у - r a y s emi t t ed in the spon­
taneous f i ss ion of 252cf us ing an ion chamber and Na I (Tl) d e t e c t o r s : i t 
i s concluded that t he 'p robab i l i t y d i s t r ibu t ion i s well r e p r e s e n t e d by a 
Gauss ian shape with the a v e r a g e at 10. 3 and FWHM of app rox ima te ly 10. 

- High reso lu t ion study of p rompt у - r a y s in the spontaneous f i s -
sion of ^эс" Cf accompan ied by l ight cha rged p a r t i c l e s : a s t r ik ing f ea tu re 
of th is type of f ission i s that the i n t ens i t i e s of some low ene rgy y - l i n e s 
a r e no t iceab ly a l t e r e d , al though they appea r in tense ly in b ina ry f i ss ion. 

- Study of the angula r d i s t r ibu t ion of f iss ion f r agmen t s a s a func­
tion of f r agmen t s m a s s r a t io in the 2. 2 MeV neut ron induced f iss ion of 
о о с ° 

U : data ana lys i s i s in p r o g r e s s . 

Deta i l s on these e x p e r i m e n t s a r e ava i lab le in the " Annual R e p o r t of the 
Nuc lea r P h y s i c s Divis ion " , Bhabha Atomic R e s e a r c h C e n t r e , B. A. R. C -
694 ( 1973 ). 
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Concern ing data for r e a c t o r s : 

- E n e r g y points and mul t ig roup c r o s s sec t ions w e r e g e n e r a t e d 
in the u n r e s o l v e d r e s o n a n c e reg ion for ^ 3 9 p U ) ^ 4 U p u and Pu and U 
by taking a v e r a g e s over the P o r t e r - T h o m a s d i s t r ibu t ion of neu t ron and 
f iss ion widths and over the Wigner d i s t r i b u t i o n of leve l spacings . Multigroup 
(17 g r o u p s ) c r o s s sec t ions w e r e a l so gene ra t ed for the fuel, coolant and 
m o d e r a t o r e l emen t s from the resolved resonance parameters from the ЕШР/В 
and ШОШР l i b r a r i e s . 

- Based on opt ica l and s t a t i s t i c a l m o d e l s i ne l a s t i c s ca t t e r ing 
235 c r o s s sec t ions were ca lcu la ted for U at 1.0 MeV neu t ron incident 

ene rgy with five ro ta t iona l bands . The ro le of sp ins and p a r i t i e s in the 
c r o s s sect ion evaluat ion was a l so examined . It was concluded that the 
p a r i t y of a leve l had a p ronounced effect w h e r e a s the spin of the l eve l did 
not have such an effect. 

- Mul t igroup c r o s s - s e c t i o n s for ^ - ^ T h and <i->-sU have been g e n e ­
r a t e d and u sed in the study of 500 MW F a s t B r e e d e r s . 

HUNGARY 

Bereny i br ief ly commen ted the " Hungar ian P r o g r e s s R e p o r t ", 
document INDC (HUN) - 11/L. T h e r e a r e five ins t i tu t ions in Hungary dea ­
ling with nuc lea r data m e a s u r e m e n t s and a l l of t hem, except one , a r e equip­
ped with a neu t ron g e n e r a t o r ; a 5 MV Van de Graaff h a s been r ecen t l y 
ins ta l l ed at D e b r e c e n . R e g a r d i n g the data , t h e r e i s a r a t h e r s u b s t a n t i a l 
ac t iv i ty in the fields of fast neu t ron c r o s s sec t ions , and of nuc lea r r e a c ­
tion and decay scheme s tud ies . Some works w e r e r ecen t l y s t a r t ed a t the 
b o r d e r line of solid s ta te and nuc lea r phys ics which can be of i n t e r e s t for 
appl ica t ion of nuc lea r me thods in i n d u s t r i a l or some other appl ied f i e l d s . 

FRANCE 

Joly re fe r red to the document EANDC (E) - 157 U Volume 2 edi ted 
by the BCMN (Geel) which contains the informat ion on n u c l e a r data f rom 
the French l a b o r a t o r i e s in 1973; he r e s t r i c t e d h i s p r e s e n t a t i o n to i n f o r m a ­
tion of d i r e c t i n t e r e s t to the INDC. 

In F r a n c e , neut ron data a r e m e a s u r e d at Saclay ( 60 MeV JLinac ), C a d a r a c h e 
(5 MeV Van de Graaff), and B r u y e r e s le Chatel ( 12 MeV Tandem and 4 MeV 
Van de Graaf f ) . 

- At Saclay : The tota l c r o s s sect ion ( m e a s u r e d a t Geel) and the f i ss ion 
c r o s s sect ion ( m e a s u r e d a t Saclay) of 4 * P u w e r e s imul taneous ly ana lysed 
with a shape ana lys i s code using Monte Car lo me thod and based on the 
Reich and Moore f o r m a l i s m . In the covered ene rgy r ange (1 eV to 104 eV), 
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the r e s o n a n c e s can be sepa ra t ed into two groups accord ing to the i r f iss ion 
widths : . - ' • • 

49 l eve l s ( p robably 3 ) giving <£" « r /* = 4 9 m e V 

33 l eve l s ( p robably 2 ) giving <f I f > = 595 meV 

- The fission c r o s s sect ion of " З у has been m e a s u r e d up to 30 KeV 
and a single leve l ana lys i s of the data was done between 6 and 124 e V : p a r a ­
m e t e r s of 139 l eve l s c l e a r l y identif ied a r e given but app rox ima te ly 25 % of 
the l eve l s a r e m i s s e d in th is e n e r g y region. 

241 
- The total and f iss ion c r o s s sec t ions of Am have been m e a s u r e d 

and pa r t i a l l y ana lysed : up to 150 eV for СГ (190 r e s o n a n c e s ) and up to 
25 eV for (J* -p, (32 r e s o n a n c e s ) . 

- A m e a s u r e m e n t of the r a t i o v ( U) / •« ( U) h a s been 
under t aken up to 3 MeV, with an ene rgy reso lu t ion of 5.KeV at 1 MeV. 

- At C a d a r a c h e : The r e s u l t s of a cap tu re c r o s s sect ion m e a s u r e m e n t s on 
n a t u r a l C r , N i , F e , A u between 70 KeV and 550 KeV using a M a i e r - L e i b n i t z 
type de t ec to r , w e r e publ ished in а С. Е. A. note . These m e a s u r e m e n t s w e r e 
r ecen t l y extended in the ene rgy r ange between 10 KeV and 70 KeV and a l so 
to Na, Mn, Rh, Та and 2 3 8 U . 

- F o r the Au cap tu re c r o s s sect ion obtained by ac t iva t ion technique 
( 100 KeV to 500 KeV), the d i s c r e p a n c y , ment ioned in the P r o g r e s s R e p o r t , 
with the data obtained with the M a i e r - Leibni tz type de tec to r h a s now been 
r emoved . 

235 
- The m e a s u r e m e n t s of the f iss ion neut ron s p e c t r a of U and 

Pu, r e p o r t e d up to 5 MeV in the P r o g r e s s Repor t , have been extended 
up to 14 MeV. Taking into account th is h igher p a r t of the s p e c t r a the a v e r a g e 
ene rgy i6 i n c r e a s e d . 

235 239 _ „ , - The works on the abso lu te m e a s u r e m e n t s of the U, Pu and 
241 235 

Pu f iss ion c r o s s sec t ions a r e continued. Fo r U, the definite r e s u l t s 
a r e those p r e s e n t e d at the Knoxvil le Conference after r e n o r m a l i z a t i o n by 
mul t ip ly ing the data by a factor 1. 02 to take into account the new value of the 

U half l ife. A comple te set of data for the 3 i so topes in the n e u t r o n 
ene rgy r ange 10 KeV to 2. 6 MeV was p r e s e n t e d a t the Kiev Conference in 
June 1973. 
- F o r B r u y e r e s Le C h a t e l , ac t iv i t i e s w e r e p r e s e n t e d by Michaudon. The 
ac t i v i t i e s p rev ious ly c a r r i e d out at L i m e i l and B r u y e r e s le Chatel have been 
r e - g r o u p e d at B r u y e r e s le Chate l in a unique Division. The ma in equ ipmen t s 
a r e an E. N. type Tandem Vän de Graaff ( p r e s e n t l y 6 MV at the t e r m i n a l ; 
modi f ica t ions to obtain 7 MV at the beginning of 1974) and a 4 MV Van de 
Graaff; both m a c h i n e s a r e pulsed and a s s o c i a t e d with a neu t ron ha l l for 
t ime of flight expe r imen t s . A group of about 10 t heo re t i c i ans and e v a l u a t o r s 
i s a s s o c i a t e d to the e x p e r i m e n t a l i s t t e a m s . The s i t e - belonging to the 
Division for Mi l i t a ry Appl ica t ions - has been dec lass i f i ed in May 73 and i s 
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now a c c e s i b l e under s imi la r condi t ions as the other C.E.A. Centres . 

E x p e r i m e n t a l r e s u l t s a r e d e s c r i b e d in the EANDC (E) - 157 U 
document and supp lemen ta ry informat ion has been given at the Kiev 
Conference . Very br ief ly , w o r k s a r e c a r r i e d out in the following fields : 
neu t ron e l a s t i c and ine l a s t i c s c a t t e r i n g ; c r o s s sec t ions for neu t ron induced 
Y r a y p roduc t ion ; V m e a s u r e m e n t s ( r e c e n t va lues have been obtained 
for 2 4 1 p u i n the ene rgy r ange 1 to 14 MeV with a 1% a c c u r a c y ) ; (n, 2n) 
r e a c t i o n s s t u d i e s ; r e a c t i o n s induced by cha rged p a r t i c l e s and emi t t ing neu ­
t r o n s such as (p, n), (d, n)., ( % e , n); deu te ron b r e a k up s tudies through 
m e a s u r e m e n t s of the following r e a c t i o n s : d-i-d —>»n + p + d ; p+d —••p+p+n; 
n+d —•» n+n+p ; study of the f i ss ion p r o c e s s through the ' J ' P u (d, p f) r e a c ­
tion (aniso t ropy and m a s s d i s t r ibu t ion of the f ission f r a g m e n t s ). 

A g e n e r a l quest ion w a s r a i s e d concern ing the ava i lab i l i ty to the 
INDC of the " P r o g r e s s R e p o r t on nuc l ea r data r e s e a r c h in the European 
communi ty " which inc ludes the con t r ibu t ions f rom Belg ium, F rance .Germany , 
I taly, Ne the r l ands and BCMN (Geel). Jo ly r e c a l l e d that Aten decided, in a 
p r ev ious INDC mee t ing , to m a k e th is document ava i lab le to a l l the INDC 
m e m b e r s : this was appa ren t l y not done for the edit ion cover ing the year 1972. 
L i sk ien a g r e e d to send a sufficient number of copies of this document 
( ac t ion 5 ) to the NDS which will a s s u m e i t s d i s t r ibu t ion ( act ion 6 ). F o r the 
future ed i t ions , L isk ien wil l inves t iga te the poss ib i l i ty of a wider d i s t r i b u ­
tion a s an INDC ca tegory L document ( ac t ion 7 ). 

GERMANY 

Cie r j acks gave some c o m p l e m e n t s to the in format ion contained 
in the document EANDC (E) - 157 U - Vol. I. 

At K a r s l r u h e :-On the 3 MeV Van de Graaff, the m e a s u r e m e n t of the f i ss ion 
c r o s s sect ion of " ' P u between 0. 5 MeV and 1. 2 MeV was continued and 
r e s u l t s a r e expected at the end of 1973 ; the study of the V e n e r g y depen­
dence of 2 3 5 U and 2 3 9 P u between 100 KeV and 1300 KeV has shown no 
deviat ion f rom a l inear law within the 1% a c c u r a c y ; the cap tu re c r o s s s e c ­
tion p r o g r a m m e on s t r u c t u r a l m a t e r i a l s was continued with an i n c r e a s e d 
e n e r g y reso lu t ion ( 0. 5 n s / m ) by changing the c h a r a c t e r i s t i c s of the l a r g e 
liquid sc in t i l l a to r tank : data a r e ava i lab le for some F e , Cr and Ni i so topes 

О О П 

and for J O U between 20 and 600 K e V ; in connect ion with t h i s programme, 
some addi t ional e x p e r i m e n t s a r e intended with a Moxon-Rae de tec to r to 
check poss ib le sy s t ema t i c e r r o r s . 

- On the i s o c h r o n o u s cyc lo t ron , final data on the toal c r o s s 
sec t ions of O, AI, Mg and F e m e a s u r e d with an e n e r g y reso lu t ion of 
0. 01 n s / m have been comple ted and will be sent to the CCDN : p a r t i c u l a r 
emphasis was given to a careful study of "windows" in the Fe cross s ec t i on ; a 
comple te angular d i s t r ibu t ion of e l a s t i c s ca t t e r i ng of neu t rons on С and Ca 
have been measured; a new programme on y-ray production cross sec t ions has 
been s t a r t e d : the f i r s t data conce rn the Ni and Cr i so topes and the i r ana ly ­
s i s i s in p r o g r e s s . 
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- On the PR 2 r e a c t o r , the m e a s u r e m e n t s of у s p e c t r a 
f rom t h e r m a l and a v e r a g e r e s o n a n c e neu t ron cap tu re by s e v e r a l f i s s i l e 
i so topes have been c o m p l e t e d : r e s u l t s a r e ava i lab le for D\J, -Pu , 
2 4 1 p u ( t a r g e t nucl ides) and fulfill the sa feguards r e q u i r e m e n t s which w e r e 
fo rmula ted one year ago ; at the t h e r m a l column of the r e a c t o r , the p r o m p t 
f ission neu t ron spec t r a of U and Pu ( and in addit ion the neu t ron s p e c ­
t r u m of a Cf spontaneous f iss ion source ) have been m e a s u r e d : the new 
data (not included in the P r o g r e s s R e p o r t ) a r e not yet ava i l ab le . 

At the Un ive r s i t y of Munich , the ma in i n t e r e s t a lways c o n c e r n s the study 
of decay schemes from neu t ron cap tu re r e a c t i o n s , with a p a r t i c u l a r e m p h a s i s 
on nucle i in the t r ans i t ion reg ion between undeformed and de fo rmed nuc le i . 

At. the J Jn ive r s i ty of Hamburg, the i n t e r e s t i s moving to charged p a r t i c l e 
works on the new var iable energy cyclotron (protons up to 28 MeV with an 
average current of 100pA) and a t the Kernforschungsanlage J u e l i c h , there 
are no new nuclear data measurement programmes. 

Concern ing fac i l i t i es ava i lab le for neu t ron w o r k s , the m o s t i m p o r ­
tant point i s the i m p r o v m e n t of the c h a r a c t e r i s t i c s of the K a r l s r u h e cyc lo ­
t ron : it i s now poss ib le to a c c e l e r a t e 50 MeV deu te rons with an a v e r a g e 
c u r r e n t of 1 mA from the source . 

CANADA 

The Canadian P r o g r e s s R e p o r t was d i s t r i bu ted a s a G document , 
INDC (Can)-13/G. 

C r o s s r e p o r t e d on new fac i l i t i es which a r e not included in the 
P r o g r e s s Repo r t : 

- The TRIUMPH m e s o n fac tory ( 500 MeV; 100/uA) i s s t i l l on 
schedule and an ini t ia l low c u r r e n t b e a m i s expected in M a r c h 74 ; b e a m 
wil l then be i n c r e a s e d to 100 /дА over about a yea r . E x p e r i m e n t s on neu t ron 
product ion f rom spal la t ion r e a c t i o n s , that will be of use to the t h e r m a l 
b r e e d e r Canadian p r o g r a m m e ( ba sed on Th cycle ) a r e expected when the 
c u r r e n t wil l be sufficient. ' 

- A number of i m p r o v e m e n t s have been m a d e to the 13 MeV 
Chalk Rive r Tandem a c c e l e r a t o r which i s u sed p r i m a r i l y for heavy ion 
s tud ies . These include : a new t e r m i n a l foil s t r i ppe r ( h igher c u r r e n t s ) , 
a b e a m p u l s e r , a new type of be l t ( h igher vol tage) , a down-charging s y s t e m 
( be t t e r s tabi l i ty ). 

- The NRU r e a c t o r i s being r e b u i l t : for c e r t a in b e a m ho le s , an 
i n c r e a s e of the flux by a factor 50 i s expected , giving r e s u l t s c o m p a r a b l e 
to HFBR. A cold neut ron sou rce i s being ins ta l l ed on the t h e r m a l column. 

- A Brems t r ah lung m o n o c h r o m a t o r us ing the " tagging " technique 
h a s been t e s t ed at Chalk Rive r and i s now being ins t a l l ed at the Toron to 
L inac . It wil l cover the e n e r g y r ange f rom 4 to 40 MeV. 
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- A c ryogenic photon s p e c t r o m e t e r us ing phot one utrons 
p roduced by photons on l iquid d e u t e r i u m i s being t e s t ed on the L inac of the 
Nat ional R e s e a r c h Council ( Ottawa ). 

Concern ing the r e s u l t s , the P r o g r e s s R e p o r t c o v e r s e s s e n t i a l l y 
neu t ron r e a c t i o n s and у - r a y r e s u l t s c lose ly r e l a t e d to cap ture у - r a y 
s tud ies . The following a s p e c t s w e r e out l ined by C r o s s : 

103 
- The diff icult ies encoun te red i s m e a s u r i n g the Rh (n .n 1 ) 

Rh c r o s s sect ion between 14 and 20 MeV : the Ti backing of the T i -
t r i t i u m t a r g e t s b o m b a r d e d with 3 MeV deu te rons p r o d u c e s a v e r y i m p o r ­
tant neutron background c o r r e c t i o n . 

1 9 A 
- The r eac t ion J -^ ' l (n, 2n) I h a s been s tudied for i t a p p e a r s 

to be v e r y convenient for mon i to r i ng m o d e r a t e l y long i r r a d i a t i o n with 
13 to 19 MeV n e u t r o n s . 

4 
- The product ion of He in v a r i o u s Ni a l loys and s t a i n l e s s - s t e e l 

h a s been fur ther s tud ied : i t i s now be l ieved that th is product ion i s p r o b a ­
bly due to Li and В i m p u r i t i e s r a t h e r than to the e n e r g e t i c a l l y pos s ib l e 
(n , a ) r e a c t i o n s on Co and "Ni . 

- The evaluat ion of Walker on f iss ion p roduc t yie lds h a s been 
i s s u e d a s rNDC(Can)-12/G document. 

- A rev iew a r t i c l e by Ba r tho lomew et a l . on у - r a y s t reng th 
functions will be publ ished, by the end of 1973, in " Advances in Nuc lea r 
P h y s i c s "; it i s expected to be useful for p red ic t ing the i n t e n s i t i e s of 
Y - r a y s p e c t r a f rom neu t ron cap tu re in the 2 to 9 MeV region for nuc le i 
for which no e x p e r i m e n t a l data e x i s t . 

AUSTRALIA 

Gemmell said that the in format ion conta ined in the joint P r o g r e s s 
Repo r t edited for the NDS document INDC (SEC)-35/L i s f a i r l y up- to-da te 
r e g a r d i n g informat ion f rom Aust ra l ian l a b o r a t o r i e s ; he r e s t r i c t e d then 
h i s p r e sen t a t i on to two poin ts : 

— 252 
V value for the spontaneous f iss ion of Cf : poss ib le s o u r c e s 

of s y s t e m a t i c e r r o r s w e r e r e - i n v e s t i g a t e d ( va r i a t ion in the efficiency of 
the sc in t i l l a to r a s a function of neu t ron cap tu re pos i t i on ; effect of the 
ax ia l hole of the tank; dead t ime c o r r e c t i o n ) with the r e s u l t that the p r e ­
vious ly publ ished value - n a m e l y ^ = 3. 735 +_ 0. 014 - h a s not to be changed 
- a joint p r o g r a m m e with ORNL on m e a s u r e m e n t of cap tu re c r o s s sec t ions 

134 40 44 
at ORELA i s u n d e r w a y : p r e l i m i n a r y r e s u l t s for Ba, Ca and Ca 
have been ob ta ined : they show that<crV>values differ by a factor of a t 
l e a s t 2 between s -waves and p - w a v e s . 
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ARGENTINA 
The P r o g r e s s Repo r t f rom Argen t ina h a s been i s sued a s INDC 

(ARG)-8 /G . 

R i c a b a r r a indica ted that he h a s officially a sked the nuclear 
p h y s i c i s t s in h i s count ry to send the i r non-neutron nuclear data to the "Nuclear 
Data P r o j e c t " at ORNL and outl ined the following in format ion given in 
the P r o g r e s s Repo r t : 

113 113 
- The exci ta t ion function of the ' I (d, 2n) Sn r eac t ion has been measu­

r e d above 27. 5 MeV deu te ron e n e r g y and c o m p a r e d with the s e m i - e m p i r i c a l 
va lues by Lange and Münzel : the m e a s u r e d c r o s s sect ion i s much l a r g e r 
than the ca lcu la ted one . 

91 91 
- The decay s c h e m e s of Rb and Sr ( p roduced by ß - d e c a y of 

the f ission products" Kr and Rb r e s p e c t i v e l y ) and of Cs and ' *Ba 
( p roduced by ß decay of Xe and 1 4 1 C s r e spec t ive ly ) have been d e t e r ­
mined . 

- Values a r e given for the neu t ron t h e r m a l absorp t ion c r o s s s e c ­
tion of CI and Ba. 

™ • . l 4 6 ^ Н 8 ^ 15(LTJ , 
- The ac t iva t ion r e s o n a n c e i n t e g r a l s of Nd, Nd, Nd have 

been m e a s u r e d and evaluated : for Nd, the obtained value ( and the < I > 
. Y 

value) , i s about half the previous ly recommended va lue . 
- The ac t iva t ion t h e r m a l c r o s s sec t ions and r e s o n a n c e i n t e g r a l s for 

a c t i v a t i o n of 1 1 2 S n , 1 2 2 Sn , 1 24sn have been obtained by a c t i v a t i o n technique . 
R i c a b a r r a d rew the a t tent ion t o the p r o b l e m s which a r e encoun te red 

when computing r e s o n a n c e i n t e g r a l s f rom r e s o n a n c e p a r a m e t e r s and neu t ron 
r ad ia t ive capture cross s e c t i o n s : these problems are discussed in paper SM-170/2 
p r e s e n t e d at the " Symposium on nuc l ea r data in sc ience and technology " 
( P a r i s , M a r c h 73 ). 

CENTRAL BUREAU FOR NUCLEAR MEASUREMENTS ( GEEL ) 
The informat ion on the r e l e v a n t ac t iv i ty of CBNM up to the end of 

1972 i s given in the document EANDC (E) - 157 U Vol. 1 . L i sk ien m a d e 
the following c o m m e n t s to u p - d a t e t h i s information: 

- P r e c i s i o n СГ m e a s u r e m e n t s on Li , Li and С ( 2 KeV to 
2 MeV) : sl ighth c o r r e c t i o n s to the p r e s e n t data have to be done and the 
e x p e r i m e n t s will be r epea t ed under i m p r o v e d condi t ions . 

- w for -^U ( 1 to 500 KeV) : a p r e l i m i n a r y run has been m a d e 
( u s i n g a thin foil p las t ic sc in t i l l a to r a s f ragment d e t e c t o r ) r e l a t i v e to 

Li (n, a ) r eac t ion ); 
242 

- Resonance p a r a m e t e r s of Pu : data have been published in 
Nucl . P h y s . A 207 (1973) 342. 
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237, Y 

236 
- Resonance parameters of U : analysis of the data up to 4. 1 KeV 

gave the following results : 

D = (21. 6 + 0. 23) eV ; S = (1. 00 + 0. 1 ) x 10 -4 ; 

Г = [23. 0 + 0. 5 (stat. )± 1. 0 (syst. )j meV. 

Study of "" 'Np: transmission and elastic scattering measurements 
have been completed and radiative capture measurements ( with Cg Fg liquid 
scintillator) were started. 

177 
- The study of the resonance parameters of Hf ( including 99 

resonances) indicates a strong energy dependence of the strength function 
for the J = 4" resonances. 

О О Q 

- Partial cross sections of U : preliminary results on (Г up 
to 1. 8 KeV ( using Cg Fg detectors ) have been obtained; elastic scattering 
measurements (using 'He gaseous scintillator) are in preparation. 

- Empirical formula giving P for neutron resonances (40<A^247): 
the formula given in the report ( based on statistical model) has been comple­
ted by adding a second term which takes into account valency nucleon contri­
butions which are correlated with the strength function values. 

239 
- The 2200 m/s fission cross section measurements of Pu were 

finalized ( to be published in Annals of Nucl. Sei. and Eng. ). 
239 

- Ratio of ternary to binary fission cross sections for Pu : the 
measurements have been extended down to 20 meV ; only the 15. 5 eV reso­
nance has a significantly higher ratio value than all the others, from which 

*TT 4. 

it was assumed J = 0 lor this resonance in agreement with the channel 
theory. 

- The V (n, a) Sc cross section has been measured between 
10 and 20 MeV ( letter to the editor of AIKE ). 

197 
- To reduce the /~**' 10% discrepancy for the Au (n, у ) cross 

section around 1 MeV, measurements have been performed by activation 
technique between 0. 5 and 2. 2 MeV : at about ] MeV, the results are in 
perfect agreement with data from the National Physical Laboratory at Teddington, 

252 UK* 
- Energy spectrum of the Cf spontaneous fission neutrons : two 

separate measurements in the energy range 0. 15 to 15 MeV were made by 
time of flight technique; in both cases, the shapes agreed with a Maxwellian 
distribution ( E n = 2. 13 + 0. 08 MeV ). 

- The re-evahiated data on the neutron source reactions T(p,n) He, 
D (d, n) 3He and T (d, n) 4He have been published in Nucl. Data Tables n° 11, 
569. A preliminary evaluation for the reactions Li (p, n) "Be and ^Li(p, n) 
?Be* will be issued shortly. 

- An experiment to determine the total cross section ( 0. 1 to 2. 4 
MeV) and the differential elastic scattering cross section (0.25 to 1 MeV) of Li 
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h a s been p e r f o r m e d : data a n a l y s i s i s underway. 
233 - New m e a s u r e m e n t s of the U half- l i fe gave a value which was 

s e v e r a l tenthsof a per cent h igher than that of p rev ious inves t iga t ions 
( l . 586. 10 у Hh 1%) : this work i s continued. 

III. В . Addi t ions from coun t r i e s not r e p r e s e n t e d on INDC . 

Schmidt said that, acco rd ing to the act ion put on the NDS/lNDC 
S e c r e t a r i a t a t the 5 INDC m e e t i n g , the coun t r i e s r e l evan t f rom the NDS 
s e r v i c e a r e a were asked to send the i r p r o g r e s s r e p o r t s , t h r e e m o n t h s in 
advance of the mee t ing . The r e c e i v e d p r o g r e s s r e p o r t s w e r e combined in 
the document INDC (SEC)-35/L. The P r o g r e s s R e p o r t s f rom A r g e n t i n a and 
Hungary a r r i v e d too la te to be i n c o r p o r a t e d ; no informat ion c a m e f rom 
Bulgar ia , Pak i s t an , Poland, I r a k and I s r a e l who had cont r ibuted r e g u l a r l y 
in the pas t . Fo r the f i r s t t i m e , Bangladesh , who b e c a m e a m e m b e r of the 
IAEA about one year ago., sent a cont r ibut ion cover ing e s s e n t i a l l y w o r k s 
done on the 3 MV Van de Graaff at Dacca . Schinidt added that , th is document 
i l lus t ra tes the fact that there e x i s t s a non-negl igible p o t e n t i a l for measuring 
nuc lea r data in the conce rned co un t r i e s and a good knowledge of the work 
done e l s e w h e r e : these a r e encourag ing f ea tu re s for suppor t ing the deve lop­
m e n t of m e a s u r e m e n t p r o g r a m m e s in these coun t r i e s a s wil l be d i s c u s s e d 
l a t e r in the meeting. Schmidt a l so mentioned the publ ica t ion by the NDS of 
a consol idated p r o g r e s s r e p o r t cover ing the ac t iv i t i e s of the European coun­
t r i e s outs ide the NDS s e r v i c e a r e a (document INDC ( S E C ) - 3 6 / b ) . 

III. C . G e n e r a l pol icy p r o b l e m s on P r o g r e s s R e p o r t s . 

The following p r o b l e m s w e r e r a i s e d by Schmidt : 

1 - When asking the i r con t r ibu t ions to the coun t r i e s ins ide the 
N. D. S s e r v i c e a r e a , informat ion was requested not only for neutron data 
but a l so for non-neutron nuc l ea r data , and much of the information of t h i s nature 
i s included in the consol idated p r o g r e s s r e p o r t ; on the o ther hand, a l m o s t 
a l l o ther p r o g r e s s r e p o r t s a r e r e s t r i c t e d to neu t ron data. T h e r e i s then a 
p r o b l e m of homogenei ty in the submit ted information» 

It w a s genera l ly a g r e e d that al l the in fo rmat ions given in the docu­
m e n t INDC (SEC)-35/L was of g r e a t i n t e r e s t b e c a u s e i t gives a b e t t e r 
view of the ac t i v i t i e s in the conce rned c o u n t r i e s . However , in the l a r g e r 
coun t r i e s , the magni tude of the p r o g r a m m e s in non neu t ron nuc lea r da ta i s 
so b road that th is field cannot be cove red without r e s t r i c t i o n s ; a kind of 
r e s t r i c t i o n adopted in the UK p r o g r e s s r e p o r t was to ment ion non-neutron 
nuc lea r data only when connected to e n e r g y p r o g r a m m e s . This r e s t r i c t i v e 
view would probably have to be changed, in cons ide ra t ion of the ex tens ion 
of the INDC ac t iv i t i e s to n o n - e n e r g y appl ica t ions of nuc lea r da ta . It w a s , 
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however r ecogn ized that it was not poss ib le , at p r e s e n t , to de l inea te the 
type of non-neutron nuclear data to Ъе included in the progress r e p o r t s : 
t h i s wi l l he one of the tasks of the standing INDC Subcommittees on energy-
app l i ca t ion and on non-energy app l ica t ions of nuclear da t a . 

2 - Heavy ion a c c e l e r a t o r s r e c e i v e , in s e v e r a l coun t r i e s , an 
i n c r e a s i n g support a s p a r t of the i r low ene rgy phys i c s p r o g r a m m e s : 
when r epo r t i ng about f ac i l i t i e s , would it be of i n t e r e s t to ment ion these 
types of m a c h i n e s ? It was a g r e e d that works done with heavy ions would 
probably not have appl ica t ions in a near future and have then not to be 
r e p o r t e d ; probably in some y e a r s , heavy ion physics xrould find some 
app l ica t ions ( such as ion implantat ion? be t t e r under s t and ing of f iss ion 
phys ic s ; e tc . . . ) and, then, b e c o m e of i n t e r e s t to INDC , but t h i s f i e l d i s 
now p r e m a t u r e for INDC cons ide ra t ion . 

3 - The re will p robably be an evolution on the amount of m e a s u ­
r e d neu t ron data ( with a d i r e c t impac t on the ac t iv i t i e s of the Compila t ion 
C e n t r e s ) : the p r o b l e m i s to know in which way th i s evolution can be 
fo reseen . 

Rose ment ioned that , in UK, the number of p h y s i c i s t s employed 
in neut ron data m e a s u r e m e n t s will be reduced , with a p robab le d e c r e a s e 
in the amount of data produced . C ie r j acks and Usachev pointed out that 
the new powerful m a c h i n e s a r e producing m o r e data in a given t ime : 
they expect an i n c r e a s e in the product ion of neu t ron data in the i r r e s p e c ­
tive coun t r i e s . In the USA, Rogosa mentioned tha t the USAEG Research 
Division i s planning to m a k e a spec ia l effort to p rov ide some m o d e s t 
i n c r e a s e in the suppor t of nuc l ea r data - and e s p e c i a l l y neutron data -
ac t iv i t i e s : the amount of nuc l ea r data to be obtained over the next s e v e r a l 
y e a r s will not l ikely d e c r e a s e . 

4 - The different P r o g r e s s R e p o r t s a r e i s sued at different da t e s 
and cover different p e r i o d s : adjust ing the publ ica t ions of the P r o g r e s s 
R e p o r t s to the dates of the INDC meetings, was considered as a useful 
suggest ion; b u t , i t i s necessary to take in to considera t ion the EANDC 
meetings (which are sys temat ica l ly held during the Spring) and a l so the 
problem of annual r epor t s tha t several l a b o r a t o r i e s have t o issue a t a 
f ixed date for t h e i r own a u t h o r i t i e s : i t seemed then not poss ib le to car ry 
out such an adjustment. 

I l l . D . Pa r t i c i pa t i on in e x p e r i m e n t s using underg round nuc lea r exp los ions . 

Rogosa br ie f ly r e c a l l e d that , in the pas t , a g r e a t dea l of a t tent ion 
h a s been given at the INDC to the poss ib i l i ty of having a nuc lea r explosion 
whe re foreign p h y s i c i s t s would be invited to p a r t i c i p a t e in c a r r y i n g out 
unc lass i f i ed phys ic s e x p e r i m e n t s . In fact, th is pa r t i c ipa t ion was env isaged 
in two s teps : 
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- f i r s t , a t t endance of o b s e r v e r s to a shot, which can be cal led an 
" o b s e r v e r s ' sho t" . 

- secondly, pa r t i c ipa t ion of foreign p h y s i c i s t s in phys ic s e x p e r i m e n t s done 
on a shot which would be ma in ly devoted to th is kind of e x p e r i m e n t s and 
which can be cal led an " open shot ". T h e r e has been an e s t i m a t e of the 
cost of such a t e s t ranging f rom 5 to 10 mi l l ion d o l l a r s . As the Division 
of the USAEC, responsible for m i l i t a r y app l ica t ions of underground explosions 
(D.M.A) has not suf f ic ien t i n t e r e s t to fund an "open t e s t " , i t appeared tha t 
the Division of Physical Research should be responsible for covering the cost 
of t h i s experiment; within a budget which i s not inc reas ing , i t i s r a t h e r 
d i f f i c u l t for t h i s Division to find the necessary funds: t h i s would imply 
a re-programming act ion which would have consequences on the funding of 
equipment now supported by the Divis ion. Under these cond i t ions , the decis ion 
was r ecen t ly taken by the USAEC to have no "open shot" in 1973 and probably 
a l so in 1974» Moreover, considerat ions were given to the attendance of foreign 
p h y s i c i s t s to an "observer sho t" , for instance in Spring 1974: "the r e s u l t of 
these cons idera t ions , communicated to LASL in September 1973f was tha t the 
i n v i t a t i o n for foreign phys i c i s t s t o a t e s t to be c a r r i e d out w i l l be w i th ­
held u n t i l de f in i t e plans and funding arrangements for an "open t e s t " have 
been formulated. 

C ie r j acks d rew the a t t e n t i o n of the US delegat ion on the d i f f i c u l t i e s 
which will r e s u l t for foreign p h y s i c i s t s , in case the USAEC wi l l decide to have 
an " open shot " - s a y , in 1976-if the oppor tuni ty i s not given to them to be 
convenient ly p r e p a r e d by at tending an " o b s e r v e r shot " sufficiently in ad ­
vance . Rogosa answered that th i s p r o b l e m was careful ly c o n s i d e r e d : 
however , the decis ion which has been taken was main ly mot iva t ed by the 
fact that invi ta t ions to an " o b s e r v e r shot " could encourage foreign p h y s i ­
c i s t s to develop p r o g r a m m e s for an " open shot " which the USAEC could 
not car ry ou t . 

Micha\idon outlined that the F r e n c h posit ion for pa r t i c ipa t ing in 
phys ics e x p e r i m e n t s on an " open shot " has moved in a v e r y pos i t ive way. 
Untill r e cen t ly , the i n t e r e s t of French phys i c i s t s in nuclear 
phys ics e x p e r i m e n t s us ing underg round explos ions was e x p r e s s e d on a 
pure ly individual b a s i s , without any official endo r semen t . This s i tuat ion 
h a s now changed : the High C o m m i s s i o n e r has given approva l for a dec l a ­
ra t ion showing a definite i n t e r e s t in scient i f ic e x p e r i m e n t s us ing u n d e r ­
ground explos ions ) th is i n t e r e s t i s not l imi ted to nuc lea r phys i c s m e a s u r e ­
m e n t s but a l so c o v e r s such fields as the study of the equation of s ta te of 
m a t e r i a l s sub jec ted to high p r e s s u r e and high t e m p e r a t u r e . The g e n e r a l 
s cheme of the coopera t ion which i s envisaged i s not different f rom what h a s 
been p rev ious ly d i s cus sed at the INDC, name ly : a t t endance of one or two 
o b s e r v e r s to an " o b s e r v e r shot ", then definition of a p r o g r a m m e to be 
p e r f o r m e d , in cooperat ion with the Amer ican p h y s i c i s t s , on an " open shot" . 
The F r e n c h contr ibut ion could, for i n s t ance , cons i s t in sending a t e a m of 
a few p h y s i c i s t s who will pa r t i c i pa t e in the p r e p a r a t i o n at Los A l a m o s and 
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in the execut ion on the t e s t s i te of the joint p r o g r a m m e ; th is t eam would 
provide the equipment (or p a r t of the equ ipmen t ) needed for c a r r y i n g 
out the e x p e r i m e n t s . 

To conclude, Rogosa said that : 

- i t was cons ide red by the USAEC that " o b s e r v e r shot " and " open 
shot " a r e two a s p e c t s of the s a m e p r o b l e m , which cannot be s e p a r a t e d . 

- he , himself , c o n s i d e r s that th is p r o b l e m i s not definitely c losed 
by a negat ive decis ion. Then, he would encourage i n t e r e s t e d p h y s i c i s t s to 
continue to think about poss ib le e x p e r i m e n t s , p a r t i c u l a r l y e x p e r i m e n t s for 
which nuc lea r explos ions a r e the unique poss ib le tool, and to keep h im 
informed on a pe r sona l and non official b a s i s . On h i s s ide, he wil l continue 
to in form the INDC m e m b e r s about a poss ib le evolution of the s i tuat ion in 
the USA ( act ion 4 ). 

IV - R e p o r t s of Subcommi t t ees . 

IV. A. Subcommit tee on s t a n d a r d s 

IV. A. 1. Repor t on the Second IAEA P a n e l on Neut ron Standard R e f e r e n c e 
Data, Vienna, November 1972 : 

L e m l e y ment ioned a b r ie f r e p o r t of the panel , included a s appendix 
В in the document INDC(NDS)-53/L and a m o r e comple te document on s u m ­
m a r i e s , conclus ions and r e c o m m e n d a t i o n s of the panel which has been d i s ­
t r ibu ted to the INDC m e m b e r s and the p a r t i c i p a n t s of the panel and which, 
af ter m i n o r c o r r e c t i o n s , will be i s sued by the IAEA, p r e s u m a b l y before 
the end of 1973. His gene ra l feeling was tha t improvements in the standard 
data a r e now coming a s the r e s u l t of improvements in severa l a reas connected 
with the m e a s u r e m e n t r a t h e r than a s the r e s u l t of a single s ignif icant b r e a k -
through. 

IV. A. 2. More r e c e n t e x p e r i m e n t a l and evaluat ion w o r k s on neu t ron s t a n d a r d s : 

L isk ien indica ted that t h e r e was no fo rma l m e e t i n g of the Subcom­
mi t t ee on s t anda rds s ince the V*" INDC mee t ing and he p r e s e n t e d the infor ­
mat ion on neu t ron s t a n d a r d s which was not known at the t ime of the Pane l , 
adding that a number of t hem a r e , in fact, in lcuded in the P r o g r e s s R e p o r t s . 

a - H (n, n) * H : The total s ca t t e r i ng c r o s s sec t ion which can be 
de r ived from the m e a s u r e m e n t s of the di f ferent ia l s c a t t e r i n g c r o s s sect ion 
a t 14. 7 MeV by Tanaka (1970) m u s t be s ignif icant ly i n c r e a s e d by 2. 3 %. 
This i s due to the fact that the total s ca t t e r i ng c r o s s sect ion i s much m o r e 
a c c u r a t e l y de r ived by subt rac t ing the cap tu re f rom the tota l c r o s s sect ion; 
t h e r e i s however no r e a s o n to suspec t the an i so t ropy m e a s u r e m e n t s of 
Tanaka ( INDC (JAP) - 16 G ) . Smith r e c a l l e d the ex tens ive rev iew of 
R. Wilson published in the p r o c e e d i n g s of the EANDC Symposium on n e u t r o n 
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s t a n d a r d s and flux no rma l i za t i on " (Argonne, October 1970). This work 
h a s been continued and a paper wil l be shor t ly i s s u e d ( p robably in P h y s i c a l 
Review ) on the phys ics a s p e c t of the *H (n, n) ' H c r o s s s e c t i o n s ; it can 
be s u m m a r i z e d by saying that the d i s c r e p a n c i e s in the bas i c p a r a m e t e r s , 
n e c e s s a r y for the appl icat ion of the Hopkins and B r e i t p r o c e d u r e to compute 
the c r o s s sec t ions , have been r e m o v e d : between 14 and 20 MeV, the tota l 
c r o s s sect ion and, a l so , the angula r d i s t r ibu t ions can be ca lcu la ted to an 
a c c u r a c y of the o r d e r of 0. 2%. It i s a lways i m p o r t a n t to ver i fy such ca l cu ­
la t ions by m e a s u r e m e n t s , but an a c c u r a c y much be t t e r than 1% would be 
n e c e s s a r y and i s ce r t a in ly v e r y difficult to ach ieve . 

Answer ing a quest ion by R o s e , L isk ien said that the a c c u r a c y 
of the e x p e r i m e n t a l va lues of the di f ferent ia l s ca t t e r ing c r o s s sec t ions 
i s p robably of the o r d e r of 5 % but that the r e su l t i ng unce r t a in ty of neu t ron 
flux m e a s u r e m e n t s us ing the t e l e scope technique i s much lower ( / v 1 % 
depending on the t e lescope g e o m e t r y ) . 

3 
b He (n, p) T : The evaluat ion by Lisk ien and P a u l s e n on the 

pro ton angular d i s t r ibu t ion h a s not been modi f ied ; no new data a r e a v a i l a ­
ble . L isk ien pointed out that a s t anda rd c r o s s sect ion i s valuable only if t he re 
i s some device which a l lows to use it : in the case of the ^He (n, p) T r e a c ­
tion, high p r e s s u r e sc in t i l la t ion d e t e c t o r s have been developed for t ime-
of-flight m e a s u r e m e n t s ( fast r eponse ), but they suffer f rom bad pulse 
height d iscr iminat ion and, then, d i f f i c u l t y for threshold s e t t i n g , Cierjacks 
ment ioned the study, at H a m b u r g Unive r s i ty , of a l iquid sc in t i l la t ion 
de tec to r but i t i s too e a r l y to have a c l e a r opinion on the dev ice . 

с Li (n, oc) T : The d i s c r e p a n c y between m e a s u r e m e n t s obtained 
a t the H a r w e l l Linac us ing 1 m m and 9. 5 m m thick g l a s s e s have been 
r e m o v e d : it was due to count r a t e dependent l o s s e s in the t iming e l e c t r o ­
n ic s . New m e a s u r e m e n t s , e n t a i l i n g the use of 0.5 mm th ick g l a s s , are now 
in a g r e e m e n t . Harwe l l ca lcu la t ions have shown that a single l eve l d e s c r i p ­
tion, with only the 5 /2" level at 0 .25 MeV, does not allow a c o r r e c t d e s c r i p ­
tion of the to ta l and (n, a ) c r o s s sec t ions s imul taneous ly : Ut t ley ge t s 
cons i s t ency in taking a l so into account the r ecen t l y conf i rmed 5 / 2 " l eve l 
a t 6. 64 MeV above the groundstate of ' L i . 

The Harwe l l and C a d a r a c h e (n, a) data a r e now in r e a s o n a b l e 
a g r e e m e n t : i t p e r s i s t s , however, a displacement by about 5 KeV. Another 
p r o b l e m m a y come up f rom the "Li content of the g l a s s e s : us ing two dif­
fe ren t techniques ( pile osc i l l a t ion and low ene rgy neu t ron t r a n s m i s s i o n ) , 
a p r e l i m i n a r y de t e rmina t i on of the Li content of the g l a s s u sed for the 
C a d a r a c h e m e a s u r e m e n t s g ives a f igure 10 % lower than i t was a s su rhed 
in the publ ished data. 

Concern ing new m e a s u r e m e n t s , i t was ment ioned : 

- the r e l a t i v e measurements of Clements and Rickard (Harwel l ) , 
when normalised to the most recent data in the range 300-400 keV, are 
considerably lower than a l l other measured or deduced values above/"600 keV. 
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- a m e a s u r e m e n t ( to be publ ished in J . of Nucl. E n e r g y ) done at 
A. N. L us ing a 0. 1 m m thick Li g l a s s ; a carefu l a s s a y of the " Li content 
was done by c h e m i c a l method and by a m e a s u r e m e n t at t h e r m a l ene rgy : the 
a g r e e m e n t i s 1 . 5 % . The paper inc ludes c o m p a r i s o n with other r e s u l t s : in 
p a r t i c u l a r , above 500 KeV, the ANL r e s u l t s a r e h igher than the C a d a r a c h e 
r e s u l t s . 

- a m e a s u r e m e n t f rom 1 to 1700 KeV which i s in p r e p a r a t i o n at 
In te lcom Rad Tech ( San Diego) . 

The following p r o b l e m s w e r e a l so d i s c u s s e d : 

- poss ib i l i ty for o rgan iz ing an intercomparison of the Li g lasses 
used by the different e x p e r i m e n t e r s . 

- i n t e r e s t to study ( for example by looking at the i r t h e r m a l n e u t r o n 
cap tu re у - r a y s p e c t r a ) the i m p u r i t i e s of the Li g l a s s e s , which have a high 
neu t ron cap tu re c r o s s sect ion and can then cause e r r o r s in c e r t a i n me thod 
of a n a l y s i s of the Li content of the g l a s s e s . 

- the u rgency fo"r the e x p e r i m e n t e r s to send the i r data on this 
i m p o r t a n t s t anda rd c r o s s sec t ion to the r e l evan t Compila t ion Cen t r e ; in 
p a r t i c u l a r , Rose was a sked to send the m o s t r e c e n t Utt ley data to the 
CCDN ( ac t ion 8 ) . 

10 7 
d - В (n, a) Li : L i sk i en said that no new r e s u l t s have been 

publ ished since the Pane l . However , acco rd ing to the r e c o m m e n d a t i o n of 
the Pane l , m e a s u r e m e n t s of the В (n, oc) Li b ranch ing r a t i o have begun at 
the N. B. S. .wi th the object ive to r e s o l v e the d i s c r e p a n c i e s ex is t ing above 
50 KeV. A s i m i l a r e x p e r i m e n t i s planned at Ha rwe l l . 

197 
e - Au (n, у ) : Since the Pane l , the d i s c r e p a n c i e s ex is t ing be t ­

ween the two se t s of data , obtained by d i r e c t у de tec t ion and by ac t iva t ion 
technique, have been r educed cons ide rab ly ; the p r e l i m i n a r y r e s u l t s f rom 
ac t iva t ion technique w e r e in e r r o r due e s s e n t i a l l y to neu t ron background 
p r o b l e m s . 

Another d i s c r e p a n c y c o n c e r n s the reg ion a round 1 MeV : v e r y 
a c c u r a t e r e s u l t s w e r e obta ined by R o b e r t s o n e t a l . (N. P . L. , UK) by i r r a d i a ­
ting a gold foil su r round ing a (Y . n ) source ca l i b r a t ed by the Mn bath technique; 
the i r r e s u l t s a r e 10 to 15% lower than the r e s u l t s publ ished by F r i c k e et a l . a t 
the Hels ink i Conference . A new m e a s u r e m e n t by Lisk ien and P a u l s e n (Geel) 
f rom 500 KeV to 2 .2 MeV ( a c c u r a c y 5%) gives an exce l len t a g r e e m e n t with 
R o b e r t s o n ' s r e s u l t s . 

Smith tenta t ive ly explained the d i s a g r e e m e n t with the F r i c k e da ta 
by indicat ing that the technique which was used i n t e g r a t e s the (n, у ) and 
(n, у . n1) p r o c e s s . He added that : 

- а new m e a s u r e m e n t i s in p r o g r e s s at ORNL ( 6 KeV to 600 K e V ) : 
p r e l i m i n a r y data w e r e r e p o r t e d at the A P S Conference in Sep tember 72. 
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1 9 7 " P l a n s a r e developed at ORNL and BNL to m e a s u r e the 
Au (n, у ) c r o s s sect ion at 2 KeV and 24 KeV us ing Sc and F e f i l t e r s in 

r e a c t o r b e a m s . 

t 2 3 5 / \ 
f U (". f) : L i sk ien r e p o r t e d on t h r e e se t s of data which w e r e 

p r e l i m i n a r y a t the t ime of the P a n e l : 
- the LASL r e s u l t s ( 1 to 6 MeV) a r e now final ized and a r e s l ight ly 

h igher than the o ther exis t ing data . 

- the Cada rache r e s u l t s ( 10 KeV to 2. 6 MeV) obtained with a 
f iss ion c h a m b e r b o r r o w e d f rom A l d e r m a s t o n and a f iss ion charnber 
containing foils ca l i b r a t ed by the BCMN w e r e not in a g r e e m e n t . F ina l 
cons i s t en t r e s u l t s a r e now ava i l ab le . 

- the ANL r e s u l t s ( 30 KeV to 5 MeV) a r e now in a final shape 
and they a r e r e p o r t e d in the document INDC (USA)-57/G ; t h r e e independent 
m e t h o d s w e r e used to c a l i b r a t e the neu t ron flux and a number of a s s a y s 
have been done to i n t e r c o m p a r e the f iss ion foils . 

- Yankov ment ioned two r e c e n t r e s u l t s obtained at Len ing rad : 

- a value of 1030 + 5 m b a t 2. 5 MeV 
- a value of 1052 + 31 mb for an a v e r a g e over the f i s s i o n neutron 

s p e c t r u m of ^ " d . 

g - v for " Cf : Since the P a n e l , t h e r e i s a new Soviet r e s u l t 
s t i l l p r e l i m i n a r y , name ly 3. 770 + 0. 045 which i s in a g r e e m e n t within the 
e r r o r b a r s with the 3. 733 +_ 0. 008 value r e c o m m e n d e d by the P a n e l . 
Smith added that a new m e a s u r e m e n t of the half- l i fe of " Cf has been 
done at N. B. S. :the r e s u l t i s in a g r e e m e n t with the va lue-which w a s c o n s i ­
de red a s low - adopted by de Vol'pi for h i s \ ) m e a s u r e m e n t ; the i m p o r t a n c e 
of th is s t anda rd was r ecogn ized by the USNDC which fo rmed a study group 
to look into the p r o b l e m and, if n e c e s s a r y , to i m p l e m e n t new m e a s u r e m e n t s . 

h - F iss ion neutron sj jcctra^ Lemley re fe r red to considerable 
discussions in the Progress Reports on (235u + n) and 2'32cf f i s s i o n neutron 
s p e c t r a . He a l so r eca l l ed tha t the "Panel on neutron standard reference 
da ta" spec i f i c a l l y recommended, to include fission, neutron spec t ra among the 
s tandards and tha t a s imi la r recommendation was a lso done previously by an 
IAEA meeting convened on t h i s p a r t i c u l a r t o p i c . Rowlands spec i f ied t h a t , 
in applying the r e s u l t s of i n t e g r a l measurements to reac tor physics p r e d i c t i o n s , 
an important quant i ty i s the r e l a t i v e shape of f i s s ion neutron spec t ra for 
d i f fe ren t i so topes : a standard f i s s i on spectrum would then he des i rab le for 
inter-comparison of d i f fe ren t reac tor physics experiments. Б'ог t h i s purpose, 
any reference spectrum would be s a t i s f a c t o r y and probably the (2-Л1 + n) 
f i s s ion neutron spectrum would be the most convenient; however, the choice of 
a standard i s mostly a matter of convenience for the measurers and, for example, 
the f i s s ion neutron spectrum of 252Cf would be quite acceptable as well as the 
r e l a t i v e shapes of the neutron f i s s ion spec t ra of d i f fe ren t i s o t o p e s . An 
accurate knowledge i s required of the spectrum for -MJ or ^39pu to help to 
resolve discrepancies between measured and ca lcu la ted values of the ••-> U 
f i s s ion cross sec t ion averaged in a f i s s i o n spectrum. Rose r eca l l ed t h a t t h i s 
problem was ex tens ive ly discussed a t the l a s t Standard Subcommittee meeting 
with the conclusion tha t a b e t t e r knowledge of the f i s s i on neutron spec t ra 
was needed before being able to choose an appropriate s tandard: the choice 
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w a s then deferred pending c l a r i f i c a t i o n of experimental r e s u l t s , in p a r t i c u ­
l a r of the ex i s t ence of s t r u c t u r e in c e r t a i n s p e c t r a . This p r o b l e m of a 
s t anda rd f i s s i o n neutron s p e c t r u m w a s gene ra l l y c o n s i d e r e d a s pe r t a in ing 
to the scope of the Standard Sub C o m m i t t e e . 

t» 

IV. A. 3. Status of second IAEA updating of 2200 m / s e c . f i s s i le i so topes 
cons tan t s . 

The th i rd evaluat ion of the 2200 m / s e c f i ss i le i so topes cons t an t s 
was s t a r t ed by convening a Consul tant Meeting in Vienna ( November 1972), 
with the par t ic ipa t ion of Axton (UK),Story (UK), Leona rd (USA), D e r u y t t e r 
(BCMN, Geel) , Dunford (NDS) and Lemmel (MDS). 

L e m m e l r e f e r e d to the document INDC (NDS)-53/L , page 27, where 
a br ie f out l ine of the p r o b l e m s encoun te red in this evalua t ion i s given. The 
e x p e r i m e n t a l data respons ib le for the d i s c r e p a n c i e s a r e e s s e n t i a l l y : 

1) The high rn value m e a s u r e d by J. R. Smith and the low \> value 
coming out of several recent measurement. 

2) The high cc value obtained at Chalk Rive r by Lounsbury and the 
low a value ca lcula ted f rom the cap tu re c r o s s sect ion and the high f iss ion 
c r o s s sect ion r e p o r t e d by D e r u y t t e r . 

M o r e expl ic i te ly , one can ca lcu la te the ^ p r o m p t value for 
U f rom the following r e l a t i o n s : 

9J 

v l ' v l ' " 4 ; 

In the f i r s t r e l a t ion , f\ i s the value obtained by J . R. Smi th ; oc 
i s the Chalk Rive r value , m e a s u r e d in a Maxwell ian s p e c t r u m , which h a s 
then to be c o r r e c t e d by the Westcott g - f ac to r s ; V delayed i s taken f rom 
K e e p i n ' s r ev iew and i s not c r i t i c a l . In the second re l a t ion , the two f ac to r s 

у (235ц) — 252 
s> (Z5Zrf\ a n c* ^ ^ ) a r e v e r y a c c u r a t e l y known from s e v e r a l 

concordant e x p e r i m e n t s . 
When the V ( " b y ) value i s ca lcu la ted f rom this two r e l a t i o n s , 

one finds a d i s c r e p a n c y of 1. 1 %. The different f ac to r s en te r ing these 
r e l a t i o n s have been carefu l ly rev iewed by the p a r t i c i p a n t s of. the " Consu l ­
t a n t s Meeting" and it s e e m s that the only solution i s a r ev i s ion of the g -
f a c t o r s ; in fact, for C'DD\J, the g - factor s e e m s well e s t ab l i shed in p a r ­
t i cu la r owing to r e c e n t De ruy t t e r m e a s u r e m e n t s , and to remove the d i s c r e ­
pancy, one has to a s s u m e a l a r g e r value for the g - f a c t o r . 

T O O T О С 

Another p r o b l e m concerned the half l i fes : for U and U, 
i t s e e m s that the r e c e n t Geel data solve the p rob l em but t h e r e i s s t i l l 
some doubt for " ' P u with a resu l t ing unce r t a in ty of about 1% in the 
2 3 9 p u f i ss ion c r o s s sect ion. 
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G e n e r a l p r o b l e m s in th is kind of s imul taneous fit of a n u m b e r a 
data a r e c o r r e l a t i o n s of e r r o r s and not sufficiently documented da ta . 

In the d i s c u s s i o n s which followed this p r e sen t a t i on : 

- Sukhoruchkin outl ined that it i s v e r y improbab le to have l a r g e 
f luctuat ions of the c r o s s sec t ions in the s u b - t h e r m a l e n e r g y reg ion but 
t h a t , with the p r e s e n t l y ava i lab le neu t ron s o u r c e s , m e a s u r e m e n t s a r e 
v e r y difficult. 

239 
- Rose ment ioned a work in p r o g r e s s at Ha rwe l l on the Pu 

half- l i fe : an a c c u r a c y of 0. 5% i s expected and p r e l i m i n a r y r e s u l t s s e e m 
to corifirme the c a l o r i m e t r i c m e a s u r e m e n t of Oet t ing; 

- Rowlands indicated the i n t e r e s t of the t h e r m a l r e a c t o r p h y s i c i s t s 
in the shape of the *n va r ia t ion at low ene rgy : it i s felt that the p r e s e n t 

data a r e not c o r r e c t and, then, cannot be used for improv ing the g - f a c t o r s 
c a l c u l a t i o n s ; new m e a s u r e m e n t s a r e needed and feas ib i l i ty s tudies a r e been 
m a d e in Harwe l l . 

Answer ing a quest ion on the ava i lab i l i ty of the new set of 2200 m / s e c 
f i ss i le i so tope data, L e m m e l said that it was expected to publ ish these data 
before the end of this year for poss ib le inclus ion in the ETOF-B I I I f i l e 
depending on a decision by CSEWG; the d i f f i c u l t i e s on the g- fac tors appeared 
only r ecen t ly and a careful r ev i s ion of these q u a n t i t i e s are needed: a 
prel iminary vers ion of the data could be issued shor t ly but i t s r e l i a b i l i t y 
i s ques t ionable . 

IV. A. 4 . P r o g r e s s in absolu te neut ron flux m e a s u r e m e n t s . 

l ) Severa l l a b o r a t o r i e s have repor ted to be engaged in absolute 
flux m e a s u r e m e n t s and the i r ac t iv i ty in th is field w a s not r e p e a t e d h e r e . 
New in format ions w e r e however given by : 

- Yankov on the Rad ium Ins t i tu te (Leningrad) concern ing : 
252 

a- the ca l ib ra t ion of a Cf neu t ron source ( p r e c i s i o n : 0. 9%) 
by two independant me thods , n a m e l y the manganese bath technique and the 
u s e of a g raphi te sphere ca l i b r a t ed by the a s s o c i a t e d p a r t i c l e technique 
in the (d, t) r eac t ion . 

b - the m e a s u r e m e n t of neu t ron flux by the a s s o c i a t e d p a r t i c l e 
technique in the (d, d) and (d, t) r e a c t i o n s ( a c c u r a c y be t t e r than 1 % at 
14 MeV). 

- C ie r j acks on the KFK ( K a r l s r u h e ) concern ing : 

a - the development of a pro ton t e l e scope for flux m e a s u r e m e n t s 
on the Van de Graaff which a p p e a r s to be a ve ry r e l i ab l e device be tween 
500 KeV and 2 MeV. 

b - the development of another pro ton t e l e scope for flux m e a s u ­
r e m e n t s , on the cyclo t ron , f rom a few MeV up to 30 MeV. 
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2) Concerning the in t e rna t iona l coopera t ion under the a u s p i c e s of 
the BIPM (Sevres) L isk ien s u m m a r i z e d the p r e s e n t s i tuat ion. The d i rec t ing 
i d e a s and p r i n c i p l e s of t h i s coopera t ion w e r e p ropos ed at the " EANDC 
Symposium on neu t ron s t anda rds and flux n o r m a l i z a t i o n ", held in Argonne 
( October 1970). The bas i c idea i s to c i r cu la t e one or s e v e r a l " t r a n s f e r 
ins t ruments" among different l a b o r a t o r i e s which c l a imed that they a r e able 
to m e a s u r e monoene rge t i c neu t ron flux to a c e r t a i n a c c u r a c y : the counting 
r a t e s of the t r a n s f e r i n s t r u m e n t obtained by these different l a b o r a t o r i e s 
wil l then be c o m p a r e d to check if ce r t a in s y s t e m a t i c e r r o r s a r e not hidden 
behind the c la imed a c c u r a c i e s . As a f i r s t t r i a l , it was decided : 

a - to l imi t the pa r t i c ipa t ing l a b o r a t o r i e s to the following : N P L 
(UK); NBS, (USA); NRC (Canada); IMM (Leningrad) ; Braunschweig Ins t i tu te 
(Germany) ; CEN - C a d a r a c h e (F rance ) ; E T L (Japan); CBNM (Geel) ; BIPivl 
( P a r i s ) . 

b - to se lec t t h r e e neu t ron e n e r g i e s whe re the flux will be c o m p a ­
red , name ly 0 .25 MeV ; 2. 5 MeV; 14.8 MeV. The al lowed ene rgy s p r e a d 
h a s been fixed to i_ 2 %. 

с - to choose the following t r an s f e r i n s t r u m e n t s : 

- a t 0. 25 MeV and 2. 5 MeV, а В К counter su r rounded by a sphe re . 
of 20 cm m o d e r a t i n g m a t e r i a l : the BIPM i s r e spons ib l e for this de t ec to r . 
Another t r a n s f e r i n s t r u m e n t i s a l so foreseen: an He p ropor t i ona l counter 
which will be provided by the NRC. 

- a t 14. 8 MeV, i r o n foils : the N P L i s r e s p o n s i b l e for the d i s t r i ­
but ion of these Fe f o i l s for which the a c t i v i t y a t s a t u r a t i o n w i l l he measured 
(-*o Mn ac t iv i ty f rom F e (n, p) r e a c t i o n ) ; another t r a n s f e r i n s t r u m e n t i s 

p э с 
e n v i s a g e d : a U f ission c h a m b e r which wil l be provided by the NBS. 

IV. A. 5. Non neu t ron nuc lea r data s t anda rds ( e. g s t a n d a r d s for f i ss ion 
y i e l d s ; decay s c h e m e s ; leve l e n e r g i e s ; half l i v e s ; r ad ia t ion 
s t a n d a r d s ) 

Yankov in t roduced the d i scuss ion by the following r e m a r k s : 

- the e labora t ion of non-neutron nuclear s tandards i s , as in the neutron 
field, a n e c e s s i t y to c o m p a r e m e a s u r e m e n t s of the same quant i t i es m a d e 
in different l a b o r a t o r i e s . 

for non-neutron nuclear da t a , the f i e l d of a c t i v i t y for s tandards 
i s much l a rge r than „it i s for neutron data and needs a g rea t e r e f f o r t ; 

- i t i« d e s i r a b l e that an in t e rna t iona l o rgan iza t ion ( such as NDS ) 
or s e v e r a l i n t e rna t iona l o rgan iza t ions encourage ac t i v i t i e s and coope ra t ions 
in th i s field and that compi la t ions of non-neutron nuclear s tandards are made. 

L a m m e r indica ted that some ac t iv i t i e s on non neu t ron nuc l ea r data 
s t a n d a r d s have a l r e a d y been under taken by the NDS. The following i t e m s 
have been s tudied : 
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1) ^^rn£na_rj i_yj j j ie jr j^j :^ ) 

Th i s study c o v e r s the e n e r g y range f rom ^ 50 KeV up to '•v/3. 6 MeV 
and i s ma in ly intended for Ge (Li) de tec to r ca l ibra t ion ; th is e n e r g y r ange i s 
sufficent for у decay m e a s u r e m e n t s but not for cap tu re у r a y m e a s u r e m e n t s . 
The p r i m a r y s t anda rd i s the annihi la t ion rad ia t ion which i s ca lcu la ted f rom 
fundamental cons tan t s ; however , , th i s y - r a y has the d i sadvantage to be r e l a ­
t ively l a r g e . Fo r th is r e a s o n , two other p r i m a r y s t a n d a r d s w e r e defined: 
the К ос . l ine of W ( which i s known to an a c c u r a c y of + 5 . 9 p. p. m ) and the 
411 KeV 198Au у - r a y ( which i s known to an a c c u r a c y of +_ 19 p. p. m ) . The 
e n e r g i e s of the у r a y s tabula ted in Appendix X w e r e m e a s u r e d r e l a t i v e to 
one or the o ther of these two l ines and m u s t be cons ide red a s " sub s t andards ' 1 : 
in a l l c a s e s they a r e evaluated va lues taking into account not only the e r r o r 
b a r s on the p r i m a r y s tandards , but a l so other c a u s e s of e r r o r s such as the 
n o n - l i n e a r i t y of the Ge (Li) d e t e c t o r s . 

F o r h igher у - r a y e n e r g y ca l ib ra t ion , Yankov r e f e r r ed to the paper 
SM 170/23 p r e s e n t e d at the " Symposium on Nuclear Data in Science and 
Technology " ( P a r i s , March 73 ) which gives not only the e n e r g i e s but the 
r e l a t i v e i n t ens i t i e s of у t r a n s i t i o n s in the ene rgy r ange 3 to 10 MeV; t h e s e 
t r a n s i t i o n s a r e neu t ron cap tu re у - r a y s from the r e a c t i o n s ^ N ( n , у ) N 
and 2 8 Si (n, у ) 2 ^S i . Accord ing to Motz, the 1 4 N (n, y ) 1 5 N i s p robab ly the 
b e s t " s t anda rd " because th is r e a c t i o n h a s been ex tens ive ly s tudied : a l l 
t r a n s i t i o n s have been obse rved and fitted in a c o m p r e h e n s i v e decay s cheme ; 
th i s r eac t ion i s p a r t i c u l a r l y useful for checking the l i nea r i t y of a d e t e c t o r . 
S imi l a r ly the - С (n, у ) -C r eac t i on ( o n l y 3 t r a n s i t i o n s fitting a we l l 
known decay scheme ) and the ' B e ( n , y ) Be reac t ion . ( t r a n s i t i o n s c o v e ­
r ing the e n e r g y range 0. 7 to 6. 8 MeV) can be used : in these c a s e s , howeve r , 
the t h e r m a l cap tu re c r o s s sec t ions a r e quite low and a l l de t ec to r s y s t e m s 
a r e not ab le to de tec t the у - r a y s . In p r a c t i c e , different s e t s of " sub- s t an -
d a r d s " a r e needed for different types of e x p e r i m e n t s . To conclude , the 
cons ide ra t ion of у - r a y e n e r g y s t a n d a r d s was forwarded to the " S u b c o m ­
m i t t e e on Nuc lea r Standard Re fe rence Data ". 

2) _Staridard_s JJor_Ge__(Li)_ (letecbor_ efficien£y_fLalihraUojn_(Appendbc_ХЦ1) 

In the l i s t p r e p a r e d by L ä m m e r , a l l va lues m u s t be c o n s i d e r e d a s 
p r i m a r y s t a n d a r d s , in the sense that they do not depend upon a p r e v i o u s 
de tec to r efficiency ca l ib ra t ion but a r e de r ived with high a c c u r a c y f rom the 
decay s c h e m e s of the c o n s i d e r e d nuc l ides . Two r e m a r k s w e r e m a d e : 

203 133 
- the advantage to r e p l a c e Hg by Ba which h a s - for about the 

s a m e у - r a y ene rgy l ines - a m o r e convenient half- l i fe and g ives s o u r c e s 
having a b e t t e r s tabi l i ty . It w a s , however, admitted tha t the decay scheme of 
* Ba r e q u i r e s m o r e a c c u r a t e s tudies ; 

- the i m p o r t a n c e to extend the l i s t to e n e r g i e s lower than 59 KeV 
( down to /v /20KeV) . 
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The definition of a half life s t anda rd i s not quite c l e a r ; it i s 
however impor t an t for m e a s u r e m e n t s of ve ry long half l i v e s extending 
over a long per iod of t ime , to have a rad ionucl ide sui table for tes t ing the 
s tabi l i ty of the counting sy s t em. A "Ra source was sugges ted for th is 
p u r p o s e . 

4) ^^о^^Его^Нс^-З^е^с^Ё- ' 

L a m m e r mentioned t h a t : 
99 140 

- in r a d i o c h e m i c a l m e a s u r e m e n t s of f iss ion y ie lds , Mo and Ba 
a r e m o s t f requent ly used a s " s t a n d a r d s ". He r e c o m m a n d e d Ba being 
used a s p r i m a r y s t anda rds b e c a u s e the m e a s u r e d va lues a r e in be t t e r a g r e e ­
m e n t than for " M o ; m o r e o v e r , t h e r e a r e some d i s c r e p a n c i e s ( 1 to 2 %) in 
the half life of 9 9 M o ; 

148„T1 . , , . 
- in m a s s s p e c t r o m e t e r m e a s u r e m e n t s , the iNd yield i s c o m m o n ­

ly used for bu rn up ca lcu la t ions : i t s ma in i n t e r e s t c o m e s f rom the fact that 
th is yield does not depend v e r y much on the . energy of the neutron inducing 
f iss ion and i s n e a r l y the s a m e for U and P u f iss ion. However , d i s c r e ­
panc i e s above 1 % exis t among the r e p o r t e d va lues : for th is r e a s o n , L a m m e r 
does not r e c o m m e n d Nd a s a sui table f iss ion yield p r i m a r y s t anda rd . 

137 L a m m e r added that data concern ing Cs f iss ion yield exhibi t 
l a r g e d i s c r e p a n c i e s and r e c o m m e n d e d to r e j e c t it a s a s t andard . 

A l i s t of f ission p roduc t y ie lds sui table for r e f e r e n c e data (Appendix 
XIV) was p roposed for cons ide ra t ion by the " Subcommit tee on Nuc lea r 
S tandard and Refe rence Data ". 

IV. B. Subcommit tee on D i s c r e p a n c i e s in Impor t an t Nuc lea r Data and 
Eva lua t ions . 

l) j l e p q r t of the Sub -Commi t t ee 

Rowlands , c h a i r m a n of the Subcommit tee expla ined that con t r i bu ­
t ions on the va r ious i t e m s have been r e c e i v e d and co l lec ted in a working 
paper d i s t r i bu ted to the p a r t i c i p a n t s of the mee t ing ; however , a s the Sub­
c o m m i t t e e had not the oppor tuni ty to m e e t and d i s c u s s t he se con t r ibu t ions , 
he p roposed that each author comment on h i s own con t r i bu t ion : 

о о с 
1 (a) . F i s s i o n c r o s s sec t ions of U above 100 eV (Ni sh imura ) 

N i s h i m u r a s t r e s s e d the three following p o i n t s : 
- the d i s c r e p a n c i e s between the different e x p e r i m e n t a l da ta a r e 

shown on the f igures given in Appendix XV and the eva lua ted data of Konshin 
et a l a r e r e p r e s e n t e d for c o m p a r i s o n , 

- the e x p e r i m e n t e r s have u s e d different n o r m a l i z a t i o n p r o c e d u r e s 
and it would be valuable to r e n o r m a l i z e a l l the e x p e r i m e n t a l data t o get a 
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clear idea of true discrepancies. 
-somemeasurements of Pönitz are based on a new method for obtai-

ning the absolute neutron flux ( Cr activity): it may be useful to repeat 
these measurements. 

239 238 
1 (b) . Fission cross sections of Pu and U above 100 eV 

( Rowlands ) : 

_ О (239pu) . j \ j e w data have been published by Pönitz et al 

(relative to 2->->u) and by Szabo et al (absolute); measurements by Gayther 
et al below ] MeV are in progress. The discrepancies are of the order 

of 3% between the different direct measurements and, also, relative to 
р о с 

values derived from the ratio measurements to U. Rowlands proposed 
to await the completion of a new evaluation by Sowerby et al before 
making further recommendations. 
Cierjacks mentioned, new measurements at Karlsruhe between 0. 3 and 
1 M e V . 

f— 238 2 3 5 
~ f ( U) : New ratio measurements, relative to U ( repor­

ted by Meadows and by Poenitz) and preliminary results by Cierjacks 
et al and by Coates et al (included in the Progress Reports) have improved 
the confidence in the data up to 12 MeV} in particular, in the range 
2 to 5 MeV, the accuracy is now нь 2 % (1С ): however, a new absolute 
measurement by Kuks et al gives a value 6 % higher at 2.5 MeV. As for 

G~ ^J7p u j i Rowlands proposed to await completion of Sowerby1 s evaluation 
before making further recommendations. 

/ \ _ r 238IT , . 235__ .. 
Hc) • Capture cross section of U and ratio to U fission 

cross section (Cierjacks) 
An extensive review has been recently published by Sowerby et 

al ( AERE-R-7273). Below 600 KeV, the disagreements with previous 
evaluations is up to 7%; above 600 KeV, the situation seems better but the 
number of available data is very limited. Cierjacks thinks that the dis­
crepancies cannot be removed by further evaluations and recommends new 
measurements of C» (̂ -*°U) : some measurements are undertaken at 
Karlsruhe (20 to 600 KeV), A.N. L. (above 500 KeV) and in the USSR (see Pro­
gress Report ); he also suggests that the recommendation of the USA evalua-
tors to only rely on U ( U) should not be followed but rather recommends 
to measure СГ ( U) with as many methods and relative to as many stan­
dards as possible for cross checks. 

Rose called the attention to the discrepancy between Sovjerby's 
evaluation and experimental values obtained in a ratio measurement of 

(J c ( 238U) / Ö"f ( 2 3 5u) reported in the document INDC (UK)-20/L : this 
measurement has been made by an activation method! /^'Np counting ) and 
the discrepancy could be due to uncertainties in the Np decay. 
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239 235 
1 (d) a va lues for Pu and U ( Sukhoruchkin ) 

239 
- a ( Pu) : Sukhoruchkin ment ioned recent measurements done 

in the USSR at the Atomic E n e r g y Ins t i tu te in Moscow ( 3 to 200 KeV) and 
at Dubna ( t h e r m a l to 30 KeV) : within the e x p e r i m e n t a l e r r o r s , t hese data 
a r e in a g r e e m e n t with the evaluat ion of Konshin and Sowerby s tat ing an a c c u ­
r a c y of + 15%. He a l so d rew the a t ten t ionof the Commi t t ee t o one of the 

— 239 
r e c o m m e n d a t i o n s of the P a n e l on a ( Pu) o rgan ized in 1970 by the IAEA : 
this r ecommenda t ion specif ied that the IAEA should e n s u r e a p r o m p t exchan­
ge of informat ion in the r e l a t e d field; in fact, data concern ing e x p e r i m e n t s , 
r e p o r t e d quite a t ime ago, ( for example from LASL and ORNL) a r e not a v a i ­
lable even to the m e m b e r s of the Subcommit tee on d i s c r e p a n c i e s . Motz r ep l i ed 
that the O R N L d a t a ( on 0" r , С and a ) have been sent to the BNL Compi l a ­
tion Cen t r e and will be made ava i lab le to the NDS. 

235 
- a ( U) : Sukhoruchkin r e f e r e d to r e c e n t s imul t aneous 

m e a s u r e m e n t s of С and 6" for " - ' U , p e r f o r m e d at ORNL between 8 eV f * с and 10 KeV. A c o m p a r i s o n of the obtained data with p rev ious data h a s been 
made : for С ^ the a g r e e m e n t with r e c o m m e n d e d va lues is within _+ 3 % ; for 

С , a l l the r e s u l t s a g r e e within an e r r o r band of +_ 5% below 200 eV and 
+_ 15% in the KeV ene rgy reg ion . 

7 4 8 9 "2 С 9 *>Q 
1 (e) Resonance p a r a m e t e r data of U, U_, Pu ( Jo ly ) 

238 
U : All the ava i lab le data f i les ( E N D F / B v e r s i o n III ; 

UKNDL; KEDAK; SOKRATOR; L i v e r m o r e evaluat ion) a r e based on e x p e r i ­
m e n t a l data m e a s u r e d before 1971» For a nevr r e - eva lua t i on , Jo ly 
r e c o m m e n d e d to cons ider the following se t s of e x p e r i m e n t a l data : СГ and 

CJ" from Columbia ( r e - a n a l y z e d in 1972 by the au tho r s ) , f rom Dubna and 
f rom Geel; G~ from ORNL. As e x a m p l e s of the l a r g e exis t ing d i s c r e p a n -

O i—I Q v 

c i e s , a c o m p a r i s o n of the < J )> and S va lues publ ished at Geel and 
Columbia i s given in appendix XVI (table 1). 

235 
U : Resonance p a r a m e t e r s a r e given up to 150 eV only 

and, above ^ 60 eV, a number of l eve l s are miss ing. A number of e x p e r i ­
m e n t s a r e not taken into account in the exis t ing eva lua t ions ; the m o s t s ign i ­
ficant a r e 0" r from L i v e r m o r e ( Bowman e t a l ) ; Ö" f rom Columbia 
( Fe iv inc i e t a l ) ; 0" and <T f rom ORNL (Gwin e t a l ) ; (ff from 
Obninsk ( Samsonov e t a l ) . The d i s c r e p a n c i e s a r e i l l u s t r a t e d by the table 
2 of appendix XIV, given in a r e p o r t f rom de S a u s s u r e ; t h e r e a r e l a r g e l y 
due to the different m e t h o d s for analyzing the e x p e r i m e n t a l data ( s ingle l eve l 
or mu l t i l eve l fits ). In the c a s e of U a mul t i l eve l a n a l y s i s i s n e c e s s a r y 
but was m a d e difficult by u n c e r t a i n t i e s in the spin d e t e r m i n a t i o n of the r e s o ­
nances . At the R o c h e s t e r Conference on f iss ion, Keywor th e t a l publ ished, 
va lues of the spins for 54 r e s o n a n c e s , obtained by a d i r e c t ( then not c o n t r o ­
v e r s i a l ) method : a new mul t i l eve l evaluat ion us ing th is p r i m o r d i a l i n f o r m a ­
tion on spins i s needed. 
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239 
Pu : The m o s t comple te a n a l y s i s of e x p e r i m e n t a l data 

h a s been publ ished by Saclay : the r e s o n a n c e p a r a m e t e r s ( including s p i n s ) 
of 2 54 r e s o n a n c e s from 0. 4 to 660 eV have been obtained by a s imu l t aneous 
single l eve l fit of 0" and СП . M o r e o v e r a mul t i l eve l a n a l y s i s h a s been 
c a r r i e d out up to 200 eV. 

Ribon ( EANDC - E - 1 54 r e p o r t ) h a s c o m p a r e d two s e t s of 
eva lua ted data ba sed on a single leve l B r e i t - W i g n e r f o r m a l i s m : Saclay 
evaluat ion ( up to 660 eV ) taking into account the (Г and 0" Saclay 
m e a s u r e d data and ENDF evaluat ion ( up to 300 eV) taking into account the 
same data and, in addit ion, the G~_ and (Г data f rom RPI . The a g r e e m e n t 
i s good for the a v e r a g e p a r a m e t e r s D, S0 ,<rv>but< ,C>values d i s a g r e e s t rongly; 
th is i s not s u r p r i s i n g since i t . i s known that a mul t i l eve l a n a l y s i s i s n e c e s ­
s a r y to get the p r o p e r Г v a l u e s ; Until comple t ion of the evaluat ion in 
p r o g r e s s , at ORNL ( de S a u s s u r e e t a l ) f Jo ly r e c o m m e n d e d to adopt the 
Saclay r e s o n a n c e p a r a m e t e r s . 

1 ;(f):; ^ va lues for 2 3 5 Ц , 2 3 8 Ц and 2 3 9 P u ( Schmidt ) 

A;defeailedtreview by M a n e r o and Konshirt h a s been publ i shed 
in the D e c e m b e r 72 i s s u e of the Atomic E n e r g y Review and Schmidt r e s ­
t r i c t e d h i s p r e sen t a t i on to«a few addi t ional points of a document p r e p a r e d 
by Mane ro and L e m m e l :•; 

- the a c c u r a c y on V (Ё) depends c r i t i c a l l y on the a c c u r a c y 
with which the s t anda rds a r e known : one of these s t a n d a r d s i s obviously 

V ( - Cf) - pr eviously d i s c u s s e d in the mee t ing - but , ano ther one i s the 
value of the f iss ion c r o s s sect ion of U at 2200 m / s which a p p e a r s in fitting 
a l l t h e r m a l neu t ron data of the f i ss i le nuc l ides . 

2 3 5 •'•' :':' 
- for,.. U, the sl ight d i s c r e p a n c y be tween the m e a s u r e m e n t s 

showing a s t ep - l ike s t r u c t u r e in the low. MeV region and the m e a s u r e m e n t s 
which do not see t h i s s t r u c t u r e s t i l l p e r s i s t s : Savin e t a l data seem 
to conf i rm the s t r u c t u r e and the r e c e n t K a r l s r u h e data does n o t . Schmidt 
th inks that a smooth var ia t ion i s m o r e l ikely for the number of channe l s 239 opened for f iss ion i s ve ry g r e a t ( g r e a t e r than for Pu which exhib i t s no 
s t r u c t u r e in the v ( E ) va lua t ion ) . 

_2 the e x p e r i m e n t a l data for the t h r e e nuc l ides allow to define 
the shape of "S? (E) up to 15 MeV a n d , - a c c o r d i n g to-the eva lua t ions , the 
accurac ies are 0.7 t o 1% { 1 0 " ) for 2 3 5 u and 2 3 9 P u and z% ior 2 3 8 U . 
However , above 6 MeV,. it s e e m s that t h e r e ex i s t s only one set of data 
( Solei lhac ). M o r e o v e r , be tween 30 KeV ( for 2 3 5 U ) and 80 KeV ( for 2 3 9 P u ) 
and the eV reg ion , t he re i s no e x p e r i m e n t a l data; in th is ene rgy r ange the 
ex t rapo la t ion of the fits obtained at h igher e n e r g i e s i s f however, svipported 
by the m e a s u r e m e n t s of Widen and Conde of a v e r a g e va lues of V in s e v e r a l 
r e a c t o r s p e c t r a . 

- in the eV reg ion , the f luctuat ions of v from resonance to 
resonance are small for and 

239pu 
and the correlation with the spins is 

very small, if it exists at all. 
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- concern ing delayed neu t ron e m i s s i o n , r e c e n t ANL w o r k s 
have conf i rmed a d e c r e a s e of the y ie lds when the neu t ron e n e r g y i n c r e a ­
se s from s*s 4 to 15 MeV. 

Schmidt concluded by saying that the p r e s e n t a c c u r a c i e s 
( va lues given above ) a r e not sufficient to m e e t the r e q u i r e m e n t s of the 
r e a c t o r phys ic i s t s , who a sk for a c c u r a c i e s be t t e r than 0. 5 %; in p a r t i c u l a r 
m o r e e x p e r i m e n t a l data a r e needed above 6 MeV. 

238 
1 (g) Ine las t i c s ca t t e r ing data of U ( Smith ) 

Smith s u m m a r i z e d a r e p o r t , he had r e c e n t l y wr i t t en 
2 38 ( " C o m m e n t s on the ine l a s t i c s ca t t e r i ng of U " , 24 September 73 ), 

which he can make ava i lab le on r e q u e s t ( ac t ion 9 )• His app roach was to 
de r ive a cons i s ten t de sc r ip t i on of the tota l , e l a s t i c and i ne l a s t i c c r o s s 
sec t ions by using both m e a s u r e d data and avai lab le m o d e l s . F o r th is study, 
the two following p r e c e p t s w e r e adopted : 

- only fo rmal ly documented informat ion was considered: 
qual i ta t ive or p r e l i m i n a r y informat ion was sys temat ica l ly rejected. , 

- the E N D F - B III file was taken a s a common r e f e r e n c e for 
c o m p a r i s o n : this does not imply any judgement on the value of th is eva lua ­
tion but the ba s i c idea i s to have a unique r e f e r e n c e . 

The ma in conc lus ions of th is study a r e the following : 

- the total c r o s s sect ion from 0. 1 to 20 MeV can be c o n s i d e r e d 
a s well known and well r e p r e s e n t e d by the E N D F - B III file ( s t a n d a r d 
deviat ion •*£ 2 % ove'r'-'the whole e n e r g y range ) . 

- for the e l a s t i c c r o s s sect ion, t h e r e a r e a n u m b e r of new 
m e a s u r e m e n t s , not included in the ENDF-B I I I eva lua t ion . However, 
the obse rved data often contain cont r ibu t ions from ine l a s t i c s c a t t e r i n g 
and f ission p r o c e s s e s and the c o r r e c t i o n s a r e difficult. A m o d e l (deformed 
coupled channel ca lcu la t ions ) h a s then been checked on the W da ta . F o r 
2 38 

U, the e l a s t i c s ca t t e r ing c r o s s sect ion, evaluated by th i s me thod , i s 
not cons i s t en t with E N D F - B III in the r ange 1 to 2. 5 MeV and only m a r g i ­
nal ly so at h igher e n e r g i e s . 

- for the i ne l a s t i c s ca t t e r ing c r o s s sect ion , the data above 
1 MeV, a s de r ived f rom С and 0" , , a r e not cons i s t en t with E N D F - B III, 
p a r t i c u l a r l y in the ene rgy range 1 to 2. 5 MeV. It i s sugges ted that the 
cont r ibut ion of the f i r s t exci ted s ta te at 45 KeV ( 2 + ) i s not p r o p e r l y taken 
into account in the E N D F - B III evaluat ion which u n d e r e s t i m a t e s th is con­
t r ibut ion by about 20%. It i s then r e c o m m e n d e d to study the t h r e s h o l d 
behav iour of the exci ta t ion of th i s 45 KeV s ta te . 

Comment ing on this r e c o m m e n d a t i o n , Motz r eca l l ed that th is 
study has been t r i ed at ORNL without succes : the 45 KeV t r ans i t i on i s 
highly conver ted and the obse rva t ion of the " ° U X r a y s or of the i n t e r n a l 
conve r s ion e l e c t r o n s needs an e x t r e m e l y thin sample ; the counting r a t e 
i s then ve ry low, even if the efficiency of the d e t e c t o r s i s high. 
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1 (h) Cap tu re c r o s s sec t ions of C r , F e and Ni (above 100 eV) 

( F r ö h n e r ) 

The cap tu re c r o s s sec t ions of s t r u c t u r a l ma te r ia l s were 
-recently rev iewed at a "Spec ia l i s t s m e e t i n g " held at K a r l s r u h e (May 1973). 
F r ö h n e r p r e s e n t e d the high - l ights of this meet ing ; t h e r e w e r e t h r e e 
p a r a l l e l s e s s i o n s : 

- EjxjD_e_rjmentaJ._da.ta.: s e v e r a l new se t s of data w e r e r e p o r t e d 
namely : 

- KFK data f rom 7 to Z20 KeV on p r ac t i c a l l y a l l en r i ched 
i so topes of C r , Ni and F e (except " Е е ) ; the ana lys i s in the r e so lved 
r e s o n a n c e reg ion is now fa i r ly comple te and the c r o s s sec t ions r e g e n e r a ­
ted f rom the p a r a m e t e r s is in s a t i s f ac to ry a g r e e m e n t with the R. P . I . data 
(15 to 20 %). They, however , d i s a g r e e violent ly with the o lder m e a s u r e ­
men t s using the lead slowing down s p e c t r o m e t e r technique and the a c t i v a ­
t ion technique : both give va lues 40 % l o w e r . The m e a s u r e m e n t s of the 
cap tu re c r o s s sec t ions of Au, done a t C a d a r a c h e , conf i rms the va lues used 
by KFK and R P I to n o r m a l i z e t h e i r data and gives confidence for t h e s e 
da ta . 

- C a d a r a c h e data f rom 70 to 550 KeV were obtained with a 
Maie r Leibni tz type de t ec to r on na tu ra l e l emen t s F e , C r and Ni ; r e s u l t s 
mus t be taken with caut ion b e c a u s e the weighing function which m u s t be 
used to get the de t ec to r efficiency i s dependent on the total binding ene rgy 
of the compound nuc leus . This difficulty, will t h e r e f o r e , not exis t for. .en-
r iched s a m p l e s . 

- Harwe l l d a t a w e r e e s sen t i a l l y a r e a n a l y s i s and a check of 
p rev ious ly obtained da ta . The Harwe l l g roup cont r ibut ion helped to c lar i fy 
the p r o b l e m s encounte red in cap tu re m e a s u r e m e n t s on i so topes for which 
s ca t t e r i ng i s much m o r e p robab le than cap tu re and for which a de tec t ing 
s y s t e m e x t r e m e l y in sens i t i ve to s c a t t e r e d neu t rons is needed . In the r e s o l ­
ved energy reg ion , the a g r e e m e n t be tween R P I and KFK data and the v e r y 
low value of the cap tu re c r o s s sec t ion be tween r e s o n a n c e s w e r e c o n s i d e r e d 
a s a check of a c o r r e c t background subtract ion for the s c a t t e r e d n e u t r o n s . 
At h igher e n e r g i e s , w h e r e r e s o n a n c e s o v e r l a p , an addi t ional check should 
be made ; u se of thick С s a m p l e s with b lack r e sonance f i l t e r in the b e a m ; 
use of monoene rge t i c neu t rons toge the r with pure ly s c a t t e r i n g s a m p l e s and 
with s a m p l e s having known r a t i o of s c a t t e r i n g to c a p t u r e ; p lac ing the neutron 
producing t a r g e t at the s a m p l e posi t ion ins ide the d e t e c t o r . Cons ide ra t i ons 
w e r e given to some o ther e x p e r i m e n t a l p r o b l e m s : 

- the mul t ip le s c a t t e r i n g and self-shielding effects w e r e not 
c o n s i d e r e d a s a s e r i o u s poss ib l e s o u r c e of e r r o r s : computing codes for 
c o r r e c t i n g t he se effects can be taken with conf idence. 

- the efficiency ca l ib ra t ion of the d e t e c t o r s is a s o u r c e of 
unce r t a in ty ; the C a d a r a c h e d e t e c t o r (C ß F g l iquid sc in t i l l a to r ) has been 
c a l i b r a t e d re l a t ive to s t a n d a r d у - r a y s o u r c e s and Le Rigo leur e s t i m a t e s 
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the combined e r r o r s , on the weighting function he has to u s e , to 2 to 4 %; 
the RPI and KFK w e r e m e a s u r e d re la t ive to Au : it i s e s t i m a t e d that the 
a c c u r a c y i s r^J 5% a t 30 KeV and r a i s e s up to 10% at h igher e n e r g i e s . 

- an even m o r e s e r i o u s s o u r c e of unce r t a in ty for tank m e a ­
s u r e m e n t s , i s a poss ib le f luctuat ion of the у~ г а У s p e c t r a f rom r e s o n a n c e 
to r e s o n a n c e . In the t ime-of-fl ight m e a s u r e m e n t s a t KFK, such f luctuat ions 
w e r e c l e a r l y seen and a p p r o p r i a t e c o r r e c t i o n s w e r e done : it is hoped that 
this effect does not i n t roduce unce r t a in t i e s g r e a t e r than 5 to 10 %. 

" J^fLl^fitedjicitaj ^ h e rnain points which w e r e outl ined a r e 
the following : 

- t h e r e i s an e x t r e m e l y long delay between the publ icat ion 
of new data and the i r in t roduc t ion in e v a l u a t i o n s ; this r e m a r k app l ies 
e spec i a l l y for r e s o n a n c e p a r a m e t e r s . 

- the e s t i m a t e d a c c u r a c y on the c r o s s sec t ions a t low e n e r g y 
( Vv r ange ) i s about 10% for Ni and F e f rom r e c e n t UK eva lua t ions ; 
between 10 and 100 KeV, the u n c e r t a i n t i e s r i s e up to Ъ0%. 

- the i m p o r t a n c e of smal l r e s o n a n c e s was e m p h a s i z e d : the i r 
con t r ibu t ions a r e p r edominen t above "^ 20 KeV. 

r» 
- ' va lues for s -wave r e s o n a n c e s a r e p robably known to 

20% a c c u r a c y ; the s i tuat ion i s w o r s e for p -wave r e s o n a n c e s . It was a l so 
noted that I v a r i e s notably f rom r e s o n a n c e to r e s o n a n c e . A n u m b e r of 
r e c o m m e n d a t i o n s and sugges t ions w e r e done, concern ing in p a r t i c u l a r : 
the n e c e s s i t y to in t roduce r e s o n a n c e i n t e r f e r e n c e s when ca lcula t ing the 
c r o s s sec t ions and the i m p o r t a n c e of a be t t e r knowledge of p - w a v e and 
even d - w a v e r e s o n a n c e s . 

- R e a c t o r phys i c s r e q u i r e m e n t s . 

- F o r the ca lcu la t ions of b reed ing gains for l a rge liquid m e t a l 
cooled b r e e d e r s , with the needed a c c u r a c y , the r e q u i r e m e n t s on the s t r u c ­
t u r a l m a t e r i a l s cap tu re c r o s s sec t ions i s _+ 10% in the r ange 1 KeV to 
1 MeV. This m e a n s that the F e data m u s t be a c c u r a t e to this extent with 
a l e s s s t r ingen t demand for Ni and Cr . 

- Shielding p r o p e r t i e s a r e , a s expected , not influenced by 
u n c e r t a i n t i e s in the cap tu re data of the cons ide red m a t e r i a l s . 

- The a n a l y s i s done a t C a d a r a c h e of i n t e g r a l data f rom diffe­
r e n t Z e b r a c o r e s , has shown that i t i s i m p o s s i b l e to i n c r e a s e the cap tu re 
c r o s s sec t ions of a l l the s t r u c t u r a l m a t e r i a l s a s sugges ted by the d i f feren­
t ia l m e a s u r e m e n t s done by Le Rigoleur at C a d a r a c h e . However , the self 
shielding f ac to r s used in the Cada rache a n a l y s i s a r e p robab ly too high : 
E N D F - B III data and the newes t UK evaluat ion indica te a tendency to 
lower va lues . 
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namely 
Г 
rY 

=• 0. 6 eV 
= 0. 34 and 0. 38 eV 
= 0 .47 eV 

Cierjacks indicated that Küsters is editing, in the form of 
a KFK report, the proceedings of this meeting; it wiil be available within 
a few months upon request ( action 10 J, 

1 (i) Na capture cross section in the 3 KeV resonance 
( Rowlands) 

Large discrepancies exist between the I measurements, 

- Moxon et al . (I966) 
- .b r i e s enhahn et al . (1968) 
- Yamamura et al . (1970) 

r 

The value deduced by assuming that the thermal capture is 
due to this resonance ( using a single level fit) is Г =0. 34, in agreement 
with Friesenhahn value. Moreover, the Moxon measurements suggest an 
asymetry in the shape of the capture resonance, with a low energy enhan­
cement; the two other-experiments do not show this asymetry. Rowlands 
suggested that, perhaps, there is not really a discrepancy : there are 
good grounds for believing that Moxon1 s data and, to a lesser extent, 
Yamamura's data are inaccurate and that one can rely on Friensenhahn's 
data. Fröhner added that the resonance integral value also supports a low 
value of Г for the 3 KeV resonance in Na. Smith mentioned plans for 

•Y \ 

measuring the Na capture cross section at ANL ( Bollinger et a l ) . 
Answering a question of Usachev, Rowlands outlined that the 

uncertainty in the I value of the 3 KeV resonance is not of primary 
importance for Doppler effect but affects the sodium temperature coeffi­
cients and also the sodium removal effect : for example, in a Na cooled 
reactor, a factor 2 on Г would result in an uncertainty of perhaps 20 to 
30% on the sodium remo val effect, when a precision of the order of 10% 
is required. 

0 0 c ? 4 Q ? ^ ft 
1 (j) Fission neutron spectra of U_, Pu and ' U 

(Rowlands) 

Rowlands recalled some of the information included in the 
Progress Reports : 

235 
- For U, the Harwell and Studsvik data are now in 

agreement up to 10 MeV and a joint experiment is being made at Harwell 
to resolve the remaining discrepancy ( 'V 5%) above 10 MeV; it is expec­
ted to be completed by the end of 1973. 

2 3 5 2 3R 
- For U and U, preliminary information has been 

reported in the US Progress Report ( L.ASL) at several incident neutron 
energies. 235 239 

For U and Pu, measurements are extended up to 
14 MeV. 
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A s a conclus ion, Rowlands e s t i m a t e s that a r ev i ew of the 
subject would be a p p r o p r i a t e in one or two y e a r s f rom n o w . 

252 
L i sk i en c o m m e n t e d on the f i s s i o n neutron s p e c t r u m of Cf. 

Two d i s c r e p a n c i e s w e r e exis t ing; one of them, concern ing the shape i s not 
yet r e s o l v e d the o ther one conce rned the a v e r a g e e n e r g y for which two 
g roups of r e s u l t s ( one a round 2. 10 MeV, the o ther a round 2. 37 MeV) 
w e r e r e p o r t e d . Th ree new m e a s u r e m e n t s at H a r w e l l (2. 13 MeV), at Geel 
(2. 13 MeV) and at B a t t e l l e Atomic Power Laboratory (2.13 MeV) confirm 
the lower value . 

A s a g e n e r a l conclus ion of this Agenda i t em IV. B. 1, i t was 
a g r e e d that the r e v i e w e r s wil l send a copy of the i r p r e sen t a t i on to the 
C h a i r m a n of the Subcommit tee who wil l a r r a n g e the col lec ted p a p e r s in 
a document to be i s s u e d by the NDS ( act ion 11, 12 and 13 ). 

2) Impor t an t n u c l e a r data for shielding (Rogosa ) 

Rogosa took p r e l i m i n a r y con tac t s with P r o f . Goldste in: he w i l l 
in form INDC m e m b e r s of fu r ther deve lopment s e i the r by c o r r e s p o n ­

dence or at the next INDC m e e t i n g ( act ion 14 ). 

3) Status of neu t ron da ta for in pile neu t ron d o s i m e t r y and 
r e s u l t s of Consu l t an t s ' m e e t i n g ( Vlasov) 

Vlasov p r e s e n t e d a r e p o r t on the s ta tus of neu t ron c r o s s 
s e c t i o n data for r e a c t o r r ad ia t ion m e a s u r e m e n t s which was p r e p a r e d by 
the NDS at the r e q u e s t of the " In te rna t iona l Working Group on Reactor 
Radiat ion M e a s u r e m e n t s " (IWGRRM) for i t s November 72 m e e t i n g (docu­
m e n t INDC (NDS)-47/L - P a r t I). This r e p o r t g ives in format ion on 18 
r e a c t i o n s c o n s i d e r e d a s the m o s t i m p o r t a n t ( for damage s tud ies , i r r a d i a ­
tion e x p e r i m e n t s , shield a s s e s s m e n t s , e t c . ) in a l i s t prepared by the 
IWGRRM. Informat ion on o ther r e a c t i o n s of th is l i s t w e r e r e p o r t e d in a 
working pape r p r e s e n t e d a t the " E u r a t o m Working Group for R e a c t o r 
D o s i m e t r y " mee t ing ( B r u s s e l s , A p r i l 73 ) and wil l be publ i shed a s p a r t II 
of the INDC (NDS)-47/L document . 

The g e n e r a l a i m i s the e s t a b l i s h m e n t of an i n t e rna t i ona l l y 
accep ted file of r e a c t i o n data for r e a c t o r r ad ia t ion m e a s u r e m e n t s . To 
he lp in the p r e p a r a t i o n of th i s fi le, the NDS o rgan ized a " Consu l t an t s ' 
Meeting on Nuc lea r Data for R e a c t o r Neutron D o s i m e t r y " (Vienna, 
Sep tember 73); the ob jec t ives and the agenda of th i s mee t ing a r e given 
in the document INDC (NDS)-53/L, ( page Iß and Appendix H ). Vlasov 
outl ined b r ie f ly the m o s t i m p o r t a n t conc lus ions : 

- n e c e s s i t y , in the field of r e a c t o r d o s i m e t r y , of an i n t e r n a ­
t ional a g r e e m e n t on the m o s t i m p o r t a n t r e a c t i o n s and, for t h e s e r e a c t i o n s , 
on the e n e r g y r ange to be cove red . 
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- u n s a t i s f a c t o r y s i tuat ion in the p r e s e n t a c c u r a c y of the 
g r e a t e s t p a r t oi the conce rned data . 

- i ncons i s t ency between m e a s u r e d i n t e g r a l data and ca l cu la t ed 
i n t e g r a l data ( f rom different ia l c r o s s sec t ions ). 

- r o l e of b e n c h m a r k e x p e r i m e n t s to obtain addi t ional in fo r ­
mat ion to decide for new m e a s u r e m e n t s of di f ferent ia l data or for new 
eva lua t ions of t he se data . 

- r e c o m m e n d a t i o n for a f ree c i rcu la t ion of the eva lua ted da ta 
f i les , through the F o u r Neut ron Data C e n t r e s f r amework , r e l a t e d to d o s i ­
m e t r y p r o b l e m s ; the E N D F - B / l V f o r m a t w a s cons ide red a s the m o s t su i t a ­
ble for th i s type of data . 

An INDC document , including a l l the p a p e r s p r e s e n t e d to th is 
mee t ing , i t s conclus ions and r e c o m m e n d a t i o n s will be i s s u e d a s soon a s 
poss ib le by the N. D. S. 

4) IAEA handbook on nuc lea r data for ac t iva t ion a n a l y s i s ( Schmidt , 
Ca lamand) : 

Ca lamand r e p o r t e d on the mot iva t ions for publ ishing th is handbook 
and gave i t s content ( see Appendix IX ). Concern ing h is own cont r ibu t ion 
( c r o s s , sec t ions for f ission neu t ron s p e c t r u m induced r e a c t i o n s ) , he added 
that i t wi l l include a rev iew of a l l i n t e g r a l m e a s u r e m e n t s ava i lab le in the 
l i t e r a t u r e up to A p r i l 73 for (n, p), (n, a ), (n, 2n) and ( n , n ' ) r e a c t i o n s ; 
whenever poss ib l e the c r o s s sect ions have been r e n o r m a l i z e d to a s t a n ­
da rd va lue of 1250 +70 mb for the 2 ^5u f i ss ion c r o s s sec t ion a v e r a g e d in a 

о о с 
t h e r m a l f i s s ion neu t ron s p e c t r u m of " э и . He intented to i s s u e h is c o n t r i -
but ion a s an INDC r e p o r t within a few we eks ; (document INDC (NDS)- ъъ/ъ). 

IV. С. Subcommit tee on Nuc lea r Data for Safeguards . 

l ) Repo r t of the Subcommit tee ( C ie r j acks ) 

The r e p o r t of the Subcommi t t ee was p r e s e n t e d by C ie r j acks ; 
(Appendix VII); the de l i be r a t i ons w e r e ba sed e s s e n t i a l l y on the " R e q u e s t 
l i s t of nuc l ea r data for sa feguards deve lopment p u r p o s e s " p r e p a r e d by the 
NDS ( document INDC (NDS) - 5 0 / U + S ) . The point 5 of this r e p o r t - r e f e r r i n g 
to the paper S M / l 7 0 / l p r e s e n t e d by Bereny i to the P a r i s Symposium - was 
e spec i a l l y d i s c u s s e d . Bereny i expla ined that the a i m of this paper was to 
c o m p a r e the r e q u e s t s for s a fegua rds , concern ing half l i v e s and decay da t a , 
with the exis t ing data . The r e q u e s t e d data , including the c la imed needed 
a c c u r a c i e s , w e r e drawn from the document INDC (NDS)-44/t}, publ i shed 
in June 72 by the NDS. F o r each r e q u e s t , the m o s t r e c e n t data , obta ined 
ma in ly f rom the " Oak Ridge Nuc lea r Data Pro jec t " are given for comparison 
and the e s t i m a t e d m o s t a c c u r a t e value i s under l ined : however no eva lua ­
tion or ave rag ing of the exis t ing data have been m a d e . 
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Yankov we lcomed the i n t e r e s t in th is work which, in par t icular . , 
shows that some r e q u e s t s can probably be c o n s i d e r e d as fulfilled; however 
such conc lus ion can only be defini tely accep ted when an evaluat ion of the 
exis t ing data i s c a r r i e d out; m o r e o v e r , " r e c o m m e n d e d va lues " accep ted 
by a l l the p h y s i c i s t s involved in sa feguards e x p e r i m e n t s a r e n e c e s s a r y : 
th is i s p a r t i c u l a r l y t rue when s e v e r a l l a b o r a t o r i e s a r e taking p a r t in a jo int 
p r o g r a m m e ( for example , i n t e r c o m p a r i s o h of the d e t e r m i n a t i o n s of the 
Pu content of a sample which i s ca lcu la ted among s e v e r a l l a b o r a t o r i e s for 
checking the i r a n a l y s i s t echniques ). 

C ie r j acks pointed out the difficulty for a c l e a r and concise p r e s e n ­
tat ion of r e q u e s t l i s t s for sa feguards ; for example , when the level s c h e m e 
of a ce r t a in i so tope i s needed, the i n t e r e s t of the r e q u e s t o r can be focused 
on ce r t a in у - l i n e s , in gene ra l among the m o r e i n t ense . If one wants to fully 
document h i s r eques t , the c o m m e n t s wil l have to be v e r y lengthy and if the 
r e q u e s t i s not p r o p e r l y documented , these can be m i s u n d e r s t o o d on the 
side of the e x p e r i m e n t e r s . Motz a g r e e d on the fact that a l l de ta i l s cannot 
be inc luded in the c o m m e n t s but e x p r e s s e d the opinion that a d i r e c t c o m m u ­
nicat ion be tween the r e q u e s t o r and a phys ic i s t wanting to work on the r e q u e s t 
wil l favorably r e p l a c e any amount of de ta i l s which can be included even in a 
thick r e p o r t . 

2) 1973 Nuc lea r data r e q u e s t l i s t for sa feguards ( Dunford ) 

A r e v i s e d v e r s i o n of the r e q u e s t l i s t has been i s sued by the NDS, 
in March 1973, a s document INDC (NDS) - 5 0 / U + S . It conta ins the r e q u e s t s 
f rom Germany , USA and USSR. Updated v e r s i o n s wil l be i s sued when a p p r o ­
p r i a t e ( act ion 50 ). 

3) Status of the J a p a n e s e r e q u e s t l i s t for sa feguards ( N i s h i m u r a ) 

P r e s e n t a t i o n of r e q u e s t data for sa feguards techniques to the I n t e r ­
nat ional A tomic E n e r g y Agency h a s been u r g e d for the J a p a n e s e u s e r s and 
r e s e a r c h e r s by Dr. K. N i s h i m u r a since 1971. In 1972, nuclear data for 
sa feguards t echniques w e r e r e q u e s t e d by s e v e r a l staff members of Japan Atomic 
Energy R e s e a r c h Ins t i tu te , and they w e r e co l lec ted and compi led by D r . 
M. H i r a t a and Dr . H. Naf sume . The t o t a l number co l l ec t ed of the data requested 
w e r e 132. T h e s e data a r e needed for burn-up d e t e r m i n a t i o n by n o n - d e s t r u c ­
t ive or d e s t r u c t i v e m e a s u r e m e n t . « 

In o r d e r to examine and s c r e e n t he se r e q u e s t d a t a , a Nuclear Safe­
g u a r d s Subcommit tee h a s newly been o rgan ized under the J a p a n e s e Nuc l ea r 
Data C o m m i t t e e s ince F e b r u a r y , 1973. 

The m e m b e r s of the Subcommit tee have examined and s c r e e n e d the 
col lec ted r e q u e s t s by surveying the p r e s e n t nuc lea r data ava i lab le . Prom 
the 132 r e q u e s t s , 25 were withdrawn for the following reasons : 

- More than two data s e t s , which s a t i s f y the accuracies requested 
o r ig ina l ly , have a l ready been r epo r t ed . 
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- The requests for f iss ion e n e r g y r e l e a s e a r e cons ide red to be 
m a c r o s c o p i c data , and dependent on a specific type of r e a c t o r . 

- The r e q u e s t for *n can be deduced f rom other nuc lea r data 
i. e. , a and v" . 

Some of the o r ig ina l a c c u r a c i e s and p r i o r i t i e s r e q u e s t e d a r e changed 
through the d i s cus s ion with the r e q u e s t o r s under the cons ide ra t ion of 
p r e s e n t s ta tus of e x p e r i m e n t a l t echn iques concerned . The c r i t e r i a for 
p r i o r i t y a r e the same a s those of INDC(NDS)-50/U+S. F ina l ly , 107 data 
requests remain; they are presented in the document rHDC(JAP)-l8/G, 
following the format of DTOC(M)S)-50/UH-S. The requests which belong 
to p r i o r i t y -I and I I are 57 and 50» r e s p e c t i v e l y . Burn-up determination 
i s poss ib le with the accuracy of 2-3 f0, i f each request i s s a t i s f i e d 
within i t s accuracy reques ted . 

The Subcommit tee i s now col lec t ing fur ther r e q u e s t s for s a f e ­
g u a r d s t echniques f rom al l over the J a p a n e s e u s e r s and r e s e a r c h e r s . 
These r e q u e s t l i s t s wil l be examined and f i l t e red in due c o u r s e . 

The l i s t s of the r e q u e s t o r s of nuc l ea r data for sa feguards and 
of the m e m b e r s of J a p a n e s e Nuc lea r Data Subcommit tee on sa fegua rds 
a r e given in Appendix XVII . 

4) Nuc lea r data needs for sa feguards in coun t r i e s o ther than 
F . R. G.,, J apan , U. S. A and USSR ( m e m b e r conce rned ) 

- In the UK, t h e r e a r e s e v e r a l r e q u e s t s r e l a t e d to sa feguards , in the 
sense that they conce rn burn up d e t e r m i n a t i o n s and chemica l plant r e p r o ­
ces s ing r e q u i r e m e n t s . However - it i s a m a t t e r of " phi losophy " - t hese 
r e q u e s t s have been i n c o r p o r a t e d in the g e n e r a l UK r e q u e s t l i s t for r e a c ­
t o r s . This pos i t ion m a y change in the future : the UK Safeguards Group 
i s d i s cus s ing i m p r o v e m e n t of ex is t ing techniques. and development of 
new techniques and h a s r ecogn ized that t h e r e a r e needs for some i m p r o ­
ved nuc l ea r data . The i s s u e of a s e p a r a t e r e q u e s t l i s t for sa feguards i s , 
however , not expected in a near f u t u r e . 

- In F r a n c e , t h e r e a r e ve ry few r e q u e s t s for sa feguards and they 
a r e included in the gene ra l r e q u e s t l i s t for r e a c t o r s . No change of th is 
posi t ion i s expected at the p r e s e n t t i m e . 

5) Recent deve lopments in sa feguards techniques and new 
r e q u i r e m e n t s for nuc lea r data ( a l l m e m b e r s ) 

C ie r j acks ment ioned that some of the deve lopments in s a fegua rds 
t echniques in the P.R.G. are included in the "Progress Report on Nuclear 
R e s e a r c h in the European Communi ty " ( document EANDC (E) 157 U -
volume 1 ). 

Yankov gave informat ion on some of the works which a r e done 
in the USSR in cooperation with the IAEA.: 
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It h a s been d e m o n s t r a t e d , on a wa te r cooled power r e a c t o r , tha t 
the sa feguards techniques can be appl ied to con t ro l the amount and the 
composi t ion of the fue l . 

- S imi la r e x p e r i m e n t s a r e being p r e p a r e d on c r i t i c a l and sub -
c r i t i c a l fast r e a c t o r a s s e m b l i e s ; v a r i o u s me thods have been s tud ied : one 
of them i s to laok a t the f iss ion neu t ron decay af ter inject ing a shor t b u r s t 
of neu t rons ins ide the a s s e m b l y . 

- The Rad ium Ins t i tu te in Len ing rad will take p a r t in an i n t e r n a ­
t ional in te r c o m p a r i s o n for the de t e rmina t i on of the Pu content of different 
s a m p l e s ( solid s a m p l e s , so lu t ions , l a y e r s , c ladded fuel e l e m e n t s , e t c . . ) 
which wil l be supplied by the IAEA. 

Answer ing a ques t ion of the Cha i rman , Yankov said that t hese 
w o r k s will p robab ly r e q u i r e new r e q u e s t s for n u c l e a r data but that i t i s 
too soon to specify them at p r e s e n t . 

V - Neut ron Data Cen t re a c t i v i t i e s . 

V. A. R e p o r t of the Ninth F o u r C e n t r e s Meet ing - Moscow/Obninsk , 
June 1973 (Dunford) 

The m i n u t e s of the 9 m e e t i n g have been d i s t r i b u t e d as a category 
G document ( INDC/NDS-54/G) and t h e r e is a s u m m a r y of the 9 - and 
a l so the 8 t h - mee t ing in the document INDC(NDS)-53/L ( pages 23 and 2 4 ) . 

One of the ma in p r o b l e m d i s c u s s e d at the Ninth F o u r C e n t r e s 
Meeting w a s the comple teness of EXFOR. It was r ecogn ized , by some 
checks done by the NDS and conf i rmed by the CCDN, that the comple teness 
i s s t i l l only a round 50% even for data m e a s u r e d s ince 1970. It i s , however, 
hoped that the si tuat ion wil l i m p r o v e in the next yea r : a suggest ion was 
m a d e to p r e p a r e a l i s t of the m o s t i m p o r t a n t data s e t s , which a r e known 
to exis t but which a r e m i s s i n g f rom the f i les , and to a s k help and advice 
for gett ing these data in the f i les ; the l i s t h a s not yet been prepared. 

V. B. P r o g r e s s r e p o r t s f rom Neut ron Data C e n t r e s : addi t ional in format ion 
to V . A . 

1 - P r o b l e m of non-ava i l ab i l i ty of data f rom a u t h o r s . 

Smith c o n s i d e r e d a s a m a t t e r of g rave conce rn that even for data 
p r e s e n t e d in p a p e r s at an IAEA s pons e r ed conference - e . g . He ls ink i 
Conference - there remain large blocks of important data which cannot be 
found in any Cen t re f i les and that u s e r s a r e forced to the d i s a s t r o u s p r o c e ­
dure of ex t r ac t ing these data f rom a l i t t le cu rve publ i shed in the p r o c e e ­
dings • He sugges ted that , a t l e a s t for the IAEA sponsored con fe rences , 
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a condition for accept ing a submit ted paper should be that the data be 
t r a n s m i t t e d to the a p p r o p r i a t e Data C e n t r e . The following points w e r e 
d i s c u s s e d in many d e t a i l s . 

a ) J[5_4PHlPl.e-iE^^.L£C_tl>£^i®£ltr£-^^.^_?iJ£E_ : This i n c o m p l e t e n e s s 
was gene ra l ly r ecogn ized a s a very ser ious problem for which urgent 
s teps should be taken. This p r o b l e m h a s s e v e r a l a s p e c t s : 

- in m a n y c a s e s , p h y s i c i s t s a r e quite willing to ta lk about the i r 
data and to have them d i s c u s s e d in a Conference but they a r e v e r y r e l u c ­
tant to send these data to the Data C e n t r e s , even when they a r e exp l ic i t e ly 
asked for doing so. This a p r o b l e m of " phi losophy " from the i r side : some 
e x p e r i m e n t e r s do not want to have the i r data compi led unt i l the i r w o r k s 
a r e r e a l l y comple ted in a l l the i r a s p e c t s ; F r ö h n e r indica ted that the incor 
pora t ion of a labe l " p r i l i m i n a r y data " h a s not i m p r o v e d s ignif icant ly the 
s i tuat ion. 

- ano ther a spec t i s the effective inclus ion of the r e c e i v e d data in 
the C e n t r e s f i les . Accord ing to L e m m e l , a l l the data r e c e i v e d in the NDS 
from i t s own s e r v i c e a r e a a r e included in a v e r y s h o r t t i m e in the EXFOR 
sys tem, ava i lab le to the r e q u e s t o r s of th is s e rv i ce a r e a and sent to the 
o ther C e n t r e s . Froehner sa id t h a t the data from the ССШ 
se rv i ce a r e a a r e a l so included within a few days in the i n t e r n a l NEUDADA 
format ; data r e c e i v e d f rom outs ide a r e a l so t r a n s l a t e d a l m o s t i m m e d i a t e l y 
in an " i n t e r n a l t r a n s m i t t e d fo rma t ". However , EXFOR i s s t i l l a m a t t e r 
of conce rn for the CCDN : w o r k s a r e in p r o g r e s s for au tomat i c c o n v e r ­
sions f rom NEUDADA to EXFOR and f rom EXFOR to NEUDADA. R o s e 
added that , if some y e a r s ago there had been some c r i t i c i s m in the UK toi\rards 
the CCDN, the si tuat ion i s now much b e t t e r . Lemmel described the 
p r e s e n t s i tuat ion for fulfilling a r e q u e s t ; the staff s i tuat ion i s such that , 
when a r e q u e s t c o m e s to a C e n t r e , the only poss ib i l i ty i s to m a k e a r e t r i e v a l 
f rom the f i les and send it to the r e q u e s t o r . He thinks that it i s not the 
p r o p e r way to deal with the r e q u e s t s : the Cen t re should, f i r s t of a l l , w r i t e 
to the r e q u e s t o r to l e a r n in which fo rm he wants the data , to conve r t the data 
f rom the f i les into the r e q u i r e d fo rm and to make a comple teness check for 
verifying if the data ava i lab le in the Cen t r e f i les are r e a l l y f u l f i l l i n g comple­
te ly the r e q u e s t ; a t l eas t , the Cen t r e should have to in form the r e q u e s t o r 
about the r e f e r e n c e s , r e l a t e d to i t s r e q u e s t , for which no data a r e in the 
f i les . Such an " idea l opera t ion " would be ve ry t ime consuming ( L e m m e l 1 s 
e s t i m a t e i s , on the a v e r a g e , two m e n weeks per reques t ) and i t i s , a t 
p r e s e n t , comple te ly hope l e s s to get the C e n t r e s sufficiently staffed to r e n d e r 
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th i s s e r v i c e . A s a ma jo r r e - e n f o r c e m e n t of the C e n t r e s s e e m s out of 
quest ion, a p a r t i a l solution to th is p r o b l e m could be obtained by making 
С INDA a fully opera t ing b ib l iographic indexfo r EXFÜR : in the l a s t CINDA book, r e f e ­
r e n c e s for wh ichda t a a r e ava i lab le in the C e n t r e s a r e m a r k e d with a c r o s s and, 
in the EXFOR format , t h e r e i s p rov is ion for e n t r i e s co r repond ing to CINDA 
r e f e r e n c e s for which no data w e r e sent to the C e n t r e s ; these e n t r i e s would 
say " no data ava i lab le " and, if pos s ib l e , specify the reason for t h i s s i t u a t i o n . 

A more e labora ted "f lagging s y s t e m " for CINDA was d i s c u s s e d , with diffe­
r e n t m a r k s for data not sent to the C e n t r e s , for data having a p r e l i m i n a r y 
c h a r a c t e r and for data not sufficiently documented. However , P 'röhner d rew 
the a t tent ion of the Commi t t ee to the fact that the p r e s e n t sy s t em, which i s 
j u s t coming into opera t ion , needed n e a r l y two y e a r s of work : a m o r e c o m p l i ­
ca ted s y s t e m would not only imply r e - p r o g r a m m i n g but a l so develop ing an 
e l abo ra t ed book keeping s y s t e m to exchange the " flags " when a p p r o p r i a t e . 

b)_I^c^M£m_j^^,_p^ienmijmr_y_d.ata__^' : This p r o b l e m was a l so c o n s i ­
de red a s a v e r y s e r i o u s one. Smith ment ioned c a s e s of eva lua t ions of c o n s i ­
de rab l e i m p o r t a n c e which w e r e ba sed on p r e l i m i n a r y data and which have 
been used for y e a r s in r e a c t o r phys i c s ca lcu la t ions - involving e x p e n s e s of 
hundreds thousands d o l l a r s - in spi te of the fact that t he se eva lua t ions w e r e 
b a s e d on obsole te data a n d k n o w n a s wrong; in the USA, i t was recen t ly decided to 
use e x p e r i m e n t a l data se t s in evaluat ions only when they a r e p r o p e r l y docu­
mented . The re was a gene ra l consensus of opinions that " p r e l i m i n a r y data " 
a r e u s e l e s s without addi t ional text but that it i s n e c e s s a r y to keep them in 
the Data C e n t r e s fi les with p r o p e r documenta t ions ( e . g . indica t ions on fur ­
ther works in p r o g r e s s , e s t ima t ion of poss ib le s o u r c e s of e r r o r s , e tc . . . ); 
eve ry r ec ip i en t can then m a k e ad jus tmen t s to these da t a . Prom a more 
technica l point of view, L e m m e l cons ide red that the EXFOR s y s t e m p rov ide s 
a good means to deal with p r e l i m i n a r y da t a . In the NDS s e r v i c e a r e a , it i s t r i e d 
to obtain the data at the e a r l i e s t s tage and they a r e en t e r ed in the EXFOR 
s y s t e m with the m a r k " p r e l i m i n a r y data ". If a m o r e final v e r s i o n of these 
data i s r e c e i v e d a f t e r w a r d s , each r ec ip i en t of the p r e l i m i n a r y v e r s i o n 
( r e q u e s t o r s of the NDS s e r v i c e a r e a and the t h r e e other Cen t r e s ) r e c e i v e s 
au tomat i ca l ly the up dated ve r s ion , so that they a r e told to r e m o v e the e a r l i e r 
ve r s ion f rom the i r f i l e s ; it i s not , however, c l ea r i f such a service i s in 
operat ion a t the other Centres : for example, i f a requestor of the ССШ service 
area has received the prel iminary ve rs ion , the TIDS has no contro l to know i f 
t h i s r e c ip i en t a l so gets the second vers ion from the ССШ. 

Another p r o b l e m concerned the r e m o v a l of " p r e l i m i n a r y data " 
f rom the f i les when th i s final v e r s i o n has been inc luded ; Smith out l ined that 
he has e x a m p l e s whe re the p r e l i m i n a r y data w e r e s t i l l sent to the r e q u e s t o r s , 
toge ther with the final v e r s i o n , in spi te of the fact that the p roduce r has 
expl ic i te ly asked to r e m o v e them. Gie r jacks ci ted a good method which has 
been expe r i enced in some c a s e s by the CCDN : the p r o d u c e r of the s u c c e s ­
sive v e r s i o n s of a set of d a t a was invited to the Cen t r e for checking which 
i s the good set to be fur ther exchanged and the file was c leaned up acco rd ing ly . 
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c ) J-it1£.^M1[LS_°?J^§l3_: This r e m a r k of C ie r j acks in t roduced the 
m o r e g e n e r a l quest ion of data checking. Smith said that for an e x p e r i m e n t a l 
data set of some complexi ty ( e . g . d i f ferent ia l ine las t i c s ca t t e r i ng c r o s s 
sec t ions m e a s u r e d a t different incident neu t ron e n e r g i e s ) , i t i s j u s t i m p o s ­
sible for the p r o d u c e r of th is set to check c o r r e c t l y the l i s t ing he r e c e i v e s 
back f rom the C e n t r e . F r ö h n e r thought that the e a s i e s t way to have data 
checked up by the p roduce r i s to p rov ide h i m with data p lo ts ; however , i t i s 
e x t r e m e l y t ime consuming for the Data C e n t r e s , e spec i a l l y when the data 
a r e of the kind ment ioned by Smi th , and require a great number of curves 
for one data set . F o r this r e a s o n , the CCDN only a s k s the e x p e r i m e n t e r s 
to look at the b ib l iographic p a r t ( c o m m e n t s , quoted publ ica t ions , a u t h o r s ' 
n a m e s , e t c . . . ) which i s a t t ached to e v e r y data set and to check the b e g i n ­
ning, the end and a few p a r t s chosen a t r a n d o m of the l i s t i n g s . The N. D. S 
ph i losophyis somewha t s i m i l a r : the a u t h o r s a r e only asked to check the a d d i ­
t ional c o m m e n t s ( e . g . concern ing e r r o r a n a l y s i s ) and good r e p o n s e s a r e 
gene ra l ly r e c e i v e d ; it i s not c o n s i d e r e d the i r r e s p o n s i b i l i t y to con t ro l the 
data t ab le s n u m b e r by number : th i s i s done by the N. D. S; it i s , however, 
r ecogn ized that the p r o b l e m for the N . D . S. i s not so compl ica ted as for 
the o ther C e n t r e s b e c a u s e , in gene ra l , they have not to dea l with l a r g e s e t s 
of data . 

The ques t ion of a unified choice for the un i t s was a l so r a i s e d : th i s 
will cons ide rab ly simplify the check up of the data . However , in EXFOR, 
the dec is ion h a s been taken to p rov ide for a l a r g e va r i e ty of un i t s for a 
given phys i ca l quant i ty in o r d e r to s tay a s c lose a s poss ib le to what the 
a u t h o r s a r e sending to the C e n t r e s or a r e publ ishing in the l i t e r a t u r e . This 
kind of " c o m p r o m i s e " on the EXFOR p r e s e n t a t i o n i s c e r t a in ly a p r o b l e m 
to be c o n s i d e r e d in the F o u r - C e n t r e s m e e t i n g s . 

A s a g e n e r a l conclusion, i t w a s a g r e e d that a n u m b e r of t e chn ica l 
p r o b l e m s a r e s t i l l pending for cons ide ra t ion in the F o u r - C e n t r e s m e e t i n g s , 
one of the m o s t u r g e n t being r e l a t e d to r e f e r e n c e s for which data r e m a i n 
for y e a r s a s " p r e l i m i n a r y data " in the C e n t r e s f i les ( ac t ion 15 ). The 
INDC s t rongly suppor ted the compi la t ion of p r e l i m i n a r y data by the C e n t r e s 
and a l l m e m b e r s a g r e e d to r e - e n f o r c e the i r act ion to have data sent to the 
r e l evan t Cen t r e in the s h o r t e s t de lay ( act ion 45 ). 

2 - S t a t i s t i c s for r e q u e s t s and d i s semina t i on of data . 

Detai led information i s given in the " R e p o r t on the Ninth F o u r -
Cen t r e Meet ing " ( document INDC(NDS)-54 G ) . 

A s far a s the N. D. S s e r v i c e a r e a i s c o n c e r n e d , f igures conce rn ing 
the r e q u e s t s t a t i s t i c s for e x p e r i m e n t a l and evaluated data a r e given in 
ГШЮ(Ш)3)-53/Ь; there i s a general tendency for reques t ing evaluated da ta 
and, in addi t ion, m o s t r e c e n t data not a l r e a d y included in the eva lua t ions ; 
th i s kind of r e q u e s t c rea ' tes a difficult p r o b l e m b e c a u s e one h a s to go ins ide 
the evaluated f i les in o r d e r to know which e x p e r i m e n t a l data have been 
included. L e m m e l added that , due to the EXFOR s y s t e m r e s u l t i n g in a v e r y 
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fas t growing of the data f i les , the N. D. S i s r e c o n s i d e r i n g i t s data handl ing 
p r o g r a m m e s for p roduc ing a s t a n d a r d i z e d output format; t h i s format w i l l 
p robab ly be v e r y s i m i l a r to NEUDADA ( s a m e compute r configurat ion a t 
N. D. S. and C. C . D . N . ). 

C o m p l e m e n t a r y in format ion f rom the o ther C e n t r e s i s given in 
Appendix XVIII for the CCDN, Appendix XIX for the NNCSC; for the CJD, 
Usachev sa id that , before the end of 1973, two data t a p e s will be p roduced and 
d i s t r i b u t e d , b o t h of them containing more than 30 pieces of works. 
V. C. Usefu lness of EXFOR informat ion to e v a l u a t o r s , m e a s u r e r s , r e a c t o r 

d e s i g n e r s and o ther u s e r s of neu t ron data : 

The informat ion for EXFOR documenting i s apparent ly t r e a t e d 
'd i f ferent ly in the four C e n t r e s . L e m m e l expla ined that the N. D. S. i s put t ing 
a ve ry h a r d ( and p e r s o n n e l c o n s u m i n g ) effort for having a documenta t ion 
a s comple te and unified a s poss ib le for i t s EXFOR tapes ; he gave dif ferent 
example s of the t a s k s the N. D. S i s now c a r r y i n g out : 

- for data publ i shed in s e v e r a l r e f e r e n c e s ( p r o g r e s s r e p o r t s , 
loca l r e p o r t s , conference p r o c e e d i n g s , j o u r n a l s , etc . . . ), s e a r c h for the 
m o s t r e c e n t and r e l i ab l e one i s done when the succes s ive publ i shed data 
sl igthly differ, which i s quite often the c a s e . 

- for data not sufficiently documented in the l i t e r a t u r e , ques t i ons 
a r e a sked to the a u t h o r s t o get addi t ional information which i s often 
of g rea t i m p o r t a n c e to the u s e r s . 

- for p r e l i m i n a r y data , in format ion i s requested and added, 
which cannot be found e l s e w h e r e . 

The CCDN nas a r a t h e r s i m i l a r phi losophy w h e r e a s the NNCSC 
compi l e s the data r e f e r e n c e by r e f e r e n c e and l e a v e s then to the u s e r s the 
t a sk to go back to the r e f e r e n c e s . The ques t ion i s then to know if the effort 
devoted by some of the Data C e n t r e s i s useful for the u s e r s and m u s t be 
continued. Severa l opinions w e r e e x p r e s s e d : 

- for data for which no publ icat ion ex i s t s at a l l or for which in fo r ­
mat ion i s very incomplete ( in general pre l iminary d a t a ) , i t was genera l ly 
a g r e e d that an effort of the Data C e n t r e s i s useful . 

- for data which a r e be t t e r documented in the l i t e r a t u r e , the 
opinions w e r e not unan imous : some m e m b e r s c o n s i d e r e d that t h e r e i s 
some i n t e r e s t to have a kind of un i fo rm p r e s e n t a t i o n of the c o m m e n t s in 
the EXFOR fi les; for o t h e r s , an eva lua to r m u s t in any ca se come b a c k to 
the o r ig ina l publ ica t ions for c o r r e c t l y weighing the e x p e r i m e n t a l data and 
the EXFOR c o m m e n t s can be m a d e v e r y shor t ( e. g. r e s t r i c t e d to the exac t 
r e f e r e n c e s to pub l i ca t ions ) without any h a r m for the u s e r s ; Smith e x p r e s s e d 
even the view tha t some disadvantage must r e s u l t from transforming EXFOR 
in a kind of "computerized journal pub l i ca t i on" which w i l l i n c i t e the use r s 
to r e l y e n t i r e l y on the EXPOR comments which unify phys ic s , ana lys i s and 
data and not to come back to the o r ig ina l p u b l i c a t i o n s . 
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Lisk ien e x p r e s s e d h i s feeling that i t i s too ea r l y to judge the value 
of the effort developed for a full documenta t ion of EXFOR b e c a u s e , at the 
m o m e n t , only a p a r t of the EXFOR fi les i s fully documen ted w h e r e a s , in 
many c a s e s , the u s e r s have s t i l l to go back to the a r t i c l e s to pick up the 
i n fo rma t ion . 

As a g e n e r a l conclus ion, i t w a s a g r e e d that : 

- the f i r s t p r i o r i t y m u s t be put on the comple teness of the data 
f i les . 

- the documenta t ion of the f i les i s a second p r i o r i t y . It w a s a s k e d 
t he re fo re to ma in t a in the p r e s e n t documenta t ion s y s t e m in u s e in the diffe­
r e n t C e n t r e s ( ac t ion 16 ) unt i l c l e a r l y e x p r e s s e d views a r e given by the 
u s e r s . 

V. D. Status of CINDA : 

F r ö h n e r gave a g e n e r a l s t a t e m e n t on the evolution of CINDA since 
1965 up to the l a s t 1973 i s s u e ( see Appendix XVII I -paragraphe 3. 3); in the 
next i s s u e s , i t i s expected to e l imina te a l l the few e r r o r s which s t i l l r e m a i n . 
L e m m e l added that the N. D. S i s since 1971 responsible for the pub l i ca t ion and 
the d i s t r ibu t ion of the CINDA books and h a s two p r o b l e m s : 

a)^jorr^^e^ej^s_3_o/_CIHl)Aj The comple teness of CINDA has been 
e x t r e m e l y good u n t i l 3 y e a r s ago but the s i tuat ion has been d e t e r i o r a t i n g 
p r o g r e s s i v e l y , in p a r t i c u l a r with r e g a r d to i n t e r n a l r e p o r t s . Although no 
definite f igures can be given, the s i tuat ion can be d e s c r i b e d a s follows : 

- for the NDS s e r v i c e a r e a , i t i s thougth that the comple teness i s 
sa t i s f ac to ry : a l l l a b o r a t o r y r e p o r t s f rom sma l l coun t r i e s a r e ava i lab le 
at the IAEA l ib ra ry and are referenced in СШЕЙ.. 

- for the CCDN s e r v i c e a r e a , the comple teness has suffered from 
the effort put on the file convers ion ; however , th is work being now ach ieved , 
the si tuation i s improv ing rap id ly . 

- for the Obninsk s e r v i c e a r e a , e n t r i e s a r e r e g u l a r l y done for a l l 
USSR j o u r n a l s and a l so con fe rences but the cove rage of USSR l a b o r a t o r i e s 
r e p o r t s and p r e p r i n t s i s s t i l l insuff icient . 

- for the USA and Canada service area the coverage of labora tory 
r epor t s seems to be f a i r l y incomplete. 

b)j)J.sj£iJpuüo^_oJj3INpA_: The U. S. A bulk o r d e r dropped f rom 
400 copies for CINDA 71 to 275 copies for CINDA 73. This was p a r t l y 
compensa ted by a f ree sa le m a r k e t by a New York sale agent for the IAEA 
publ ica t ions . However , if th is tendency to a d e c r e a s e in the official suppor t 
of CINDA should continue in the USA and should appea r in o ther c o u n t r i e s , 
the financing of the CINDA publ icat ion which i s s t i l l b a s e d on the bulk 
o r d e r s f rom NEA, USAEC and USSR would be in dange r . 
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The INDC c o n s i d e r e d that CINDA has been an outs tanding s u c c e s s and that , 
if i t i s in danger , e i the r for i t s incomple teness or for i t s f inancing, i t i s a 
v e r y s e r i o u s conce rn for the C o m m i t t e e . All m e m b e r s w e r e a sked to r e p o r t 
to NDS about p r o b l e m s of CINDA e n t r i e s and CINDA use fu lness in the i r 
r e s p e c t i v e coun t r i e s ( ac t ion 17 ) and the Heads of the four Centres were 
a sked to take the n e c e s s a r y s t eps to ma in ta in it a s the handy and v i ta l tool 
it has been up to now ( ac t ion 18 ). 

VI . Nuc lea r Data r e q u i r e m e n t s . 

VI. A. R e p o r t on WRENDA . 

A r e p o r t on "WRENDA, p r e p a r e d by Dunford ( Appendix XIX ), g ives 
in format ion on the pas t a c t i v i t i e s and future pub l ica t ions . Bas ica l ly , the 
N. D. S a s s u m e s now the comple te r e s p o n s i b i l i t y for WRETTOA, with the 
cooperation of the other Neutron Data Cent res . On page 3 of the Appendix XX, 
an example i s given of"the proposed layout of the future WRENDA e d i t i o n s : s imi la r 
r e q u e s t s f rom different r e q u e s t o r s are grouped toge the r ; an accession number of 
6 f igures i s a t t ached to each r e q u e s t : the two f i r s t f igures indica te the da te 
of the r eques t , the th i rd one designates the service area ( l for USA + Canada; 
2 for CCDN; 3 for NDS; 4 for USSR), the t h r e e l a s t f igures a r e sequent ia l 
n u m b e r s in the individual l i s t s f rom the different s e r v i c e a r e a s . As the 
WRENDA book i s not c o n s i d e r e d a s the m o s t a p p r o p r i a t e m e a n s for rev iewing 
the r eques t s . each da ta c e n t r e will r e c e i v e , o n a n a n n u a l bas is , a r e t r i e v a l 
of the r e q u e s t s coming f r o m i ts own s e r v i c e a r e a for r ev i s ion 
( page 2 of Appendix XX ). This r ev i s ion wil l be done through the four 
C e n t r e s ne twork : each Data Cen t r e wil l have to t r a n s m i t to the officially 
des igna ted na t ional contact the r e t r i e v a l of the r e q u e s t s i s sued by h i s 
country , to col lec t the r e v i s e d l i s t and to sent it back to the N. D. S. Al l 
m e m b e r s a r e a sked to send the i r c o m m e n t s to Dunford on h i s p roposed 
concepts for future p r e s e n t a t i o n of WRENDA ( act ion ?.0) and to des igna te 
the official na t iona l contac t for the opera t ion of the p roposed s y s t e m 
( act ion 2 1 ). 

VI. В. Nat ional s c r een ing p r o c e d u r e s and official channe ls for submit t ing 
WRENDA r e q u e s t s to IAEA. 

The c h a i r m a n out l ined that this quest ion was a l r e a d y se t t led a s a 
r e s u l t of the dec is ion taken on point VI A. In coun t r i e s whe re a " Nat ional 
Nuc lea r Data Commi t t ee " does a l r e a d y ex i s t , the " official na t iona l 
contact " i s obviously th is Commi t t ee ; in o ther c o u n t r i e s , i t h a s to be 
des igna ted a s s ta ted by ac t ion 2 1 . As far a s the USSR i s concerned, a p a r t i ­
cu la r effort wil l be m a d e in the future for having r e q u e s t s a s well documen­
ted a s poss ib le with a p a r t i c u l a r a t ten t ion to the p r o b l e m of the 
needed a c c u r a c i e s ; the paper of Usachev and Bobkov - document INDC 
( C C P ) - 33/L - d e s c r i b e s the m a t h e m a t i c a l p r o c e d u r e which wil l s e r v e a s 
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a b a s i s for obtaining a m o r e s t r i c t and uni form definition of the needed 
a c c u r a c i e s . 

Rogosa added that the USNDC , a t i t s June 73 mee t ing , h a s a g r e e d 
on the p roposed p r o c e d u r e for deal ing with WRENDA ; the USNDC would 
conce rn i tsel f with t echn ica l m a t t e r s r e l a t e d to the U. S. A r e q u e s t s 
( s c reen ing , up-da t ing , r ev i s ion , e t c . . . ); the l ia ison with the N. D. S and, 
in p a r t i c u l a r , the d i s cus s ion of p r e s e n t a t i o n and edit ion p r o b l e m s of the 
USA l i s t , wi l l be left to the NNCSC. 

More informat ion on the d e l i b e r a t i o n s of the WRENDA p r o b l e m s 
by the USNDC can be found in document INDC ( U S A ) - 5 9 / G . 

A continuing act ion ( ac t ion 47 ) was left on each m e m b e r to e n s u r e 
an a p p r o p r i a t e sc reen ing of Wrenda in i t s own count ry . 

VI. С. Unique definition of r e q u e s t e d a c c u r a c i e s and p r i o r i t i e s of future 
WRENDA r e q u e s t s : 

The c h a i r m a n in t roduced the d i s cus s ion by indicat ing that,, a s far 
a s p r i o r i t i e s a r e concerned , t h e r e a r e , in the in t roduct ion to WRENDA,. c l e a r 
defini t ions of what i s m e a n t by p r i o r i t y 1, 2 and 3 ; the Commi t t ee a g r e e d 
that th i s point needed no fur ther d i s c u s s i o n s . 

F o r the definit ions of " r e q u e s t e d a c c u r a c i e s ", the p r o b l e m w a s 
d i s c u s s e d in the p a s t but not solved at a l l so far . Rowlands m a d e a b r ie f 
h i s t o r i c a l r ev iew of this p r o b l e m in the UK: about 10 years ago, when the 
nuc l ea r data r e q u i r e m e n t s w e r e fo rmula t ed for the f i r s t t i m e , the r e s u l t s 
of i n t e g r a l e x p e r i m e n t s w e r e ignored; a few y e a r s ago, the r e q u i r e m e n t s 
w e r e r e v i s e d to take into account i n t e g r a l data and, for a fast r e a c t o r in i t s 
in i t i a l s t a te , i t i s thought that к f f and b reed ing gain can be p r ed i c t ed with 
a sufficient a c c u r a c y , on the b a s i s of ex is t ing different ia l data and i n t e g r a l 
m e a s u r e m e n t s . There remain, however, two problems: 

- f i r s t of a l l , b e c a u s e , in some c a s e s , d i f ferent ia l data w e r e 
ad jus ted m o r e than the c l a imed a c c u r a c i e s would have p e r m i t t e d , m o r e 
m e a s u r e m e n t s of nuc lea r data a r e needed to give a p r o p e r b a s i s to the 
ex t r apo l a t i ons . 

- secondly, r e q u i r e m e n t s r e m a i n for data co r r e spond ing to bu rn 
up effects ( f iss ion p roduc t s , h igher Pu i so topes ) , to a l t e rna t i ve s t r u c t u r a l 
and cont ro l m a t e r i a l s ; in addi t ion, a b e t t e r unders tand ing i s needed for the 
di f ferent ia l data in the r e s o n a n c e reg ion for p red ic t ion of o ther effects , 
such as the Doppler e f f e c t . 

Rowlands recognized that the a c c u r a c i e s co r r e spond ing to the UK 
r e q u e s t s a r e only rough e s t i m a t e s , b a s e d on the following p r o c e d u r e : 
r e a c t o r p h y s i c i s t s define the i r " t a r g e t s "; then the ava i lab le d i f ferent ia l 
data a r e carefu l ly evaluated, cons ide r ing to what extent the e r r o r s a r e 
s y s t e m a t i c or r andom over a wide e n e r g y range ; a f t e r w a r d s , one can e t ssess 
the consequences of these two types of e r r o r s and t r y to define the r e q u i r e d 
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a c c u r a c i e s on d i f ferent ia l data , which r e m a i n s a difficult p r o b l e m b e c a u s e , 
v e r y often, the quant i t i es needed by r e a c t o r p h y s i c i s t s a r e the r e s u l t s of 
compl ica ted r e l a t i o n s h i p s be tween di f ferent ia l da ta . The USSR approach 
to th is p r o b l e m r e p r e s e n t s a cons ide rab le amount of work by Usachev e t 
a l and has been p r e s e n t e d at the " Conference on Nuc lea r Data in Science 
and Technology " ( P a r i s , March 73), at the " Neut ron P h y s i c s Conference " 
( Kiev, Ju ly 73) and in the document ÜJDG(CCP)~33 /L . The conc lus ions a r e , 
in some c a s e s , different f rom Rowland ' s s t a t e m e n t s : a s an example , it i s 
be l ieved that the i n t e g r a l m e a s u r e m e n t s genera l ly permit; to reduce the 
accuracy requirements on d i f f e r e n t i a l data but obtained accuracies of i n t eg ra l 
experiments are not su f f i c i en t to do i t a c t u a l l y . Rowlands, however, agreed 
with Usachev on the importance to d i s t ingu ish between the s t a t i s t i c a l e r r o r s , 
which have a s l i gh t effect on reac tor physics parameters , and systematic 
e r ro r s which have a considerable e f f e c t . In the general d iscuss ion, two 
divergent poin ts of view were expressed: 

- for some m e m b e r s , i t m u s t be admi t t ed that one does not r e a l l y 
know the influence of m i c r o s c o p i c data on r e a c t o r p a r a m e t e r s ; then, we 
should only i n s u r e that the WRENDA c o m m e n t s a r e sufficiently expl ic i t 
to e x p r e s s what the r e q u e s t o r s a r e ac tua l ly ask ing for. 

- for o ther m e m b e r s , t h e r e i s a danger in ignor ing that the m a i n 
pu rpose of WRENDA i s to give c l e a r t a r g e t s to e v a l u a t o r s and m e a s u r e r s : 
the t h ree a s p e c t s of the " a c c u r a c y p r o b l e m " ( a c c u r a c y in r e q u e s t s , in 
m e a s u r e m e n t s and in eva lua t ions ) m u s t be t r e a t e d in a cons i s ten t m a n n e r . 

The difficulty to a r r i v e at a unique definit ion of a c c u r a c i e s was 
however unan imous ly r ecogn ized and a l l m e m b e r s ( p a r t i c u l a r l y the USSR 
delegat ion which h a s a l r e a d y devoted a g r e a t dea l of effort in this field) 
w e r e a sked to m a k e p r o p o s a l s for the next mee t ing ( act ion 22 ). 

VI. D. Separa t ion of WRENDA into two l i s t s ( one for eva lua t ions and one 
for m e a s u r e m e n t s ). 

Such a separat ion e x i s t s only in the UK and, according to Rose, 
t h i s s i t u a t i o n arose from the fac t t h a t , sonie years ago, i t was f e l t t ha t 
the e f for t on measurements was too large as compared t o the e f for t on 
eva lua t ions . The committee which formulates the request l i s t of the Rfiactor 
Group of the AEA, now known as DIDWP (Di f fe ren t i a l ' and Irrtegral Data. Working 
P a r t y ) , decided to pay considerable a t t e n t i o n to the needs for evaluat ion and 
drew up separate l i s t s for evaluat ion and measurement. This committee, which 
has a s t rong common membership with UKNDC, cons i s t s of d i f f e r e n t i a l and i n t e g r a l 
measurers, eva lua to r s , compilers , t h e o r i s t s and reac to r p h y s i c i s t s so tha t the 
decis ion to include a request in e i t h e r one of the two l i s t s i s taken by 
represen ta t ive я of the whole community. The l i s t i s then tivmsmitted to the 
UKNDC which finds the separa t ion in to two p a r t s very su i tab le for d i s t r i b u t i o n 
of the tasks of evaluat ion and monitoring, planning of new experiments, e t c . 
Rose has however no objection to merging the two UK l i s t s in to a unique WRENDA 
i f с!;ere i s any advantage in doing s o . 

Dunford r eca l l ed tha t the publ ica t ion of WREfTOA has a very c lea r 
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a i m , name ly to encourage some ac t ions to fulfill the r e q u e s t s : one can 
expect to get m e a s u r e m e n t s done in o ther coun t r i e s ( and in p a r t i c u l a r in 
developing count r ies ) than the r eques t ing coun t ry ; WRENDA m u s t then 
be a l r e a d y s c r e e n e d for requests which could he s a t i s f i e d by eva lua t ions : 
th is would avoid e x p e r i m e n t s being done which a r e not r e a l l y needed. 

It was^however, r ecogn ized that an " in t eg ra t ed s y s t e m " ( s i m i l a r 
to the UK sys t em) for s c reen ing the r e q u e s t l i s t does not ex i s t in m a n y 
coun t r i e s and, t h e r e f o r e , i t i s not a lways c l ea r if an evaluat ion or a m e a s u ­
r e m e n t i s needed. Moreove r , t h e r e i s , ve ry often, no c l e a r dividing l ine : a 
r e q u e s t for a m e a s u r e m e n t can be t r a n s f o r m e d into a r e q u e s t for an eva lua ­
tion when new m e a s u r e m e n t s b e c o m e ava i lab le and the s a m e si tuat ion can 
a l so happen if the u r g e n c y of a r e q u e s t i s changed. 

It was then decided to ma in ta in a unique l i s t with spec ia l c a r e in 
flagging p r o p e r l y - in the WRENDA c o m m e n t s - the r e q u e s t s which a r e 
specif ical ly d i r e c t e d to e v a l u a t o r s . 

VI. E. Topical rev iew of WRENDA r e q u e s t s . 

The C h a i r m a n s t a r t ed the d i s cus s ion by propos ing that the N. D .S . 
m a k e an a t t emp t to in t roduce , in the s ta tus c o m m e n t s of WRENDA, the ma in 
informat ion of the rev iew w o r k s done by the Sub-commi t t ee on d i s c r e p a n c i e s 
and by the IAEA Consu l t an t s Meeting on Nuclear Data for Reactor Neutron 
D o s i m e t r y . Dunford a g r e e d to m a k e such an a t t empt ( act ion 23), so that the 
INDC m e m b e r s wil l be able to talk, in the i r Nat ional Data C o m m i t t e e s , about 
the value of such s ta tus c o m m e n t s and r e p o r t , a t the next INDC m e e t i n g , on 
the i r i n t e r e s t to pa r t i c ipa t e in a m o r e ex tens ive WRENDA rev iew. A p r e l i m i ­
n a r y d i s cus s ion took place on th is poss ib le extension of rev iewing WRENDA 
and a d is t inc t ion was m a d e , among data p r o d u c e r s , be tween m e a s u r e r s and 
e v a l u a t o r s . A s far a s m e a s u r e m e n t s a r e concerned , when an e x p e r i m e n t 
h a s b e e n c o m p l e t e d , p u b l i s h e d a n d d a t a m a d e a v a i l a b l e to t h e D a t a C e n t r e s , 
the s ta tus commen t which can be appended to WRENDA cannot be m o r e than 
a s u m m a r y ( or a repe t i t ion) of the co r r e spond ing CINDA e n t r y : i t s i n t e r e s t 
i s then very l im i t ed . This i s not the case for experiments which have not yet 
been comple ted : a b r ie f c o m m e n t on a " m e a s u r e m e n t in p r o g r e s s " i nd i ca ­
ting some e s t ima t ion of the complet ion date , the ene rgy r a n g e , the expec ted 
a c c u r a c y would be ve ry u s e f u l . 

F o r eva lua t ions , the p r o b l e m i s m o r e compl ica ted , for two r e a s o n s ; 
f i r s t of a l l , the eva lua t ions a r e , a t the p r e s e n t t ime , not fully ava i lab le a l l 
over the world; m o r e o v e r , the eva lua t ions a r e documented by an " Evalua t ion 
r e p o r t " which h a s a ve ry t echn ica l n a t u r e and inc ludes in format ion on the 
e x p e r i m e n t a l data and theore t ica l a s p e c t s taken into account , on m a t h e m a t i c a l 
procedures ; which have been used, on formats, e t c . This repor t i s e x t r e ­
m e l y useful for the e x p e r t s making u s e of the evaluat ion but i t would be v e r y 
difficult for the Data C e n t r e s to e x t r a c t f rom it the few key in fo rma t ions to 
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be in t roduced in WRENDA a s s ta tus c o m m e n t s . On the f i r s t point, t h e r e w e r e 
d ive rgen t opinions : some m e m b e r s thought that , when an evaluat ion i s not 
fully ava i l ab le , i t i s of no i n t e r e s t to m a k e r e f e r e n c e to it in WRENDA s ta tus 
c o m m e n t s ; for o ther m e m b e r s , i t i s a l r e a d y a valuable informat ion , for data 
u s e r s who have not a c c e s s to the evaluat ion, to l e a r n that an eva lua tor h a s 
a r r i v e d a t the conclusion that , on the b a s i s of the exis t ing data , a c e r t a i n 
quant i ty i s thought to he known with a c e r t a i n accuracy: i t can guide the deoinic-n 
for new m e a s u r e m e n t s or for evaluat ing the exis t ing data . On the second 
point, it was a g r e e d that i t should not be too difficult for an eva lua tor to 
p r e p a r e a condensed v e r s i o n of h i s " Evaluat ion r e p o r t " giving the key in fo r ­
ma t ion in a few l ines which can be i n c o r p o r a t e d in the WRENDA s ta tus 
c o m m e n t s . On the se v a r i o u s p r o b l e m s , no dec i s ion was taken. However , the 
INDC m e m b e r s a g r e e d to encourage , th rough the i r Nat ional Data C o m m i t t e e s , 
both e x p e r i m e n t e r s ( for m e a s u r e m e n t s in p r o g r e s s ) and e v a l u a t o r s to p r e ­
p a r e s ta tus c o m m e n t s in the fo rm ment ioned above; these c o m m e n t s wil l be 
i n c o r p o r a t e d in the na t ional r e q u e s t l i s t s t r a n s m i t t e d to the reg iona l Data 
C e n t r e s and, when col lec t ing a l l t h i s in format ion for WRENDA edit ion, 
the NDS will study the m o s t a p p r o p r i a t e way to i n t e g r a t e them in the WRENDA 
s ta tus c o m m e n t s . 

VI, F . 1973 Nuc lea r data r e q u e s t l i s t for t h e r m o n u c l e a r fusion . 

The " In t e rna t iona l Nuc lea r Data Reques t L i s t for Fus ion " was 
p r e p a r e d by L e m l e y and wil l be d i s t r i bu t ed a s an INDC document ( ac t ion 25) 
af ter a few sma l l changes communica ted to h im dur ing the mee t ing . This 
l i s t c o n s i s t s of two p a r t s : 

- the f i r s t one i s a m e r g e r of data r e q u e s t s r e c e i v e d through offi­
c ia l channels f rom the a p p r o p r i a t e na t ional a u t h o r i t i e s in five coun t r i e s 
( F e d e r a l Republ ic of G e r m a n y , F r a n c e , UK, USA, USSR). Th i s l i s t con ta ins , 
with one except ion, r e q u e s t s for data a s s o c i a t e d with neu t ron r e a c t i o n s and 
i s so r t ed by Z - A of the t a r g e t nuc leus and by quanti ty r eques t ed , acco rd ing 
to the p r o c e d u r e r e c o m m e n d e d at the l a s t INDC mee t ing . 

- the second one conta ins c h a r g e d - p a r t i c l e data r e q u e s t s p r e p a r e d 
by J . Rand McNally, J r . , of Oak Ridge Nat ional L a b o r a t o r y . It i s u sed 
with p e r m i s s i o n of the au thor and the USAEC. 

When the new WRENDA s y s t e m b e c o m e s opera t iona l , the F u s i o n 
L i s t wi l l be s t o r ed in the WRENDA fo rmat for convenience of ma in t enance 
and manipula t ion . F o r the p r e s e n t the Fus ion l i s t wil l be publ i shed s e p a r a ­
tely f rom other r e q u e s t s in the WRENDA sys t em. 

Except for the c h a r g e d - p a r t i c l e r e q u e s t l i s t , which i s b a s e d on the 
need to evalua te o ther poss ib l e fuel cyc le s , a l l the na t ional l i s t s a r e b a s e d 
on the D - T fuel cycle and contain r e q u e s t s a l m o s t exc lus ive ly for neu t ron 
data . Among the v a r i o u s m a t e r i a l s cons ide red for cons t ruc t ion of the 
conta inment v e s s e l , the L i s t shows no definite c o n s e n s u s even within the 
individual na t ional p r o g r a m m e s . 
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Some r e q u e s t s contain de ta i l ed informat ion concern ing the s t a tus 
of exis t ing data . Other r e q u e s t s a r e " for in format ion ", and no r ev iew of 
exis t ing data or e x p e r i m e n t s in p r o g r e s s h a s been a t t empted . 

The p r i o r i t i e s a s s i g n e d to the r e q u e s t s do not follow a single set 
of c r i t e r i a . In some c a s e s the Agency-deve loped c r i t e r i a have been u s e d ; 
w h e r e a s in o ther c a s e s an undefined t h r e e - s t e p - m o s t - i m p o r t a n t , i m p o r ­
tant, l e s s - i m p o r t a n t - s y s t e m h a s been used . 

The ph i losophies behind the p r i o r i t y a s s i g n m e n t s a l so v a r y . The 
USA h a s de le ted a l l p r i o r i t y a s s i g n m e n t s a s p r e m a t u r e . Other a s s i g n m e n t s 
seem b a s e d on the p r e m i s e that if a fusion r e a c t o r w e r e to be cons t ruc t ed , 
then the p r i o r i t y a s s i g n m e n t s r e p r e s e n t the r e l a t i v e i m p o r t a n c e of the data 
r e q u i r e m e n t s to the b e s t of p r e s e n t knowledge. 

Some r e q u e s t o r s a t t e m p t to put nuc l ea r data into the context of the 
fusion p r o g r a m a s a whole. In g e n e r a l the i r r e q u e s t s a r e for data n e c e s s a r y 
to evalua te v a r i o u s m a t e r i a l s and concepts and have r a t h e r l i b e r a l a c c u r a c y 
r e q u i r e m e n t s . Since the p r i m a r y goal of fusion r e s e a r c h - d e m o n s t r a t i o n 
of scient if ic feas ib i l i ty - appa ren t ly does not depend upon i m p r o v e d n u c l e a r 
data , the i r p r i o r i t y a s s i g n m e n t s a r e gene ra l l y low. 

NDS p lans to ma in ta in the Fus ion L i s t a s long a s i n t e r e s t cont inues 
in the M e m b e r S ta tes . However it i s the M e m b e r Sta tes who m u s t decide 
which data a r e needed and impor t an t whithin the contexts of the i r own fusion 
p r o g r a m m e s , 

Comment ing on a remark of some members on the apparent ly low 
i n t e r e s t in nuc lea r data e x p r e s s e d by the fusion phys i c i s t s working on 
nat ional p r o g r a m m e s , L e m l e y a g r e e d that nuc lea r data i s not the f i r s t 
p r i o r i t y in fusion r e s e a r c h e s , r e l a t i ve to o ther a s p e c t s . However the I n t e r ­
nat ional Fus ion R e s e a r c h Council h a s shown a continuing i n t e r e s t in the 
work done by N. D. S. in th is field : it h a s suppor ted the p r e p a r a t i o n of the 
r e q u e s t l i s t a t i t s l a s t mee t ing ( s u m m e r 73) and asked to be kept in fo rmed 
of this ac t iv i ty at i t s next mee t ing ( beginning 74 ). Lemley wil l p rov ide the 
INDC with a l l r eac t ion and a t t i tude which will be e x p r e s s e d dur ing th i s 
mee t ing towards the i n t e r e s t and th i s t echnica l a s pec t of the nuc lea r data 
r e q u e s t l i s t . 

In the m e a n t i m e , it was a g r e e d to main ta in the l i s t in an up-to-date 
m a n n e r with the l a s t in fo rmat ions sent by m e m b e r s t a t e s . N i s h i m u r a ind i ­
cated that d i s c u s s i o n s have taken p lace in J apan between fusion s p e c i a l i s t s 
and the J . N. D. С : it i s hoped, in a n e a r future , to e s t ab l i sh a Subcommit tee 
for fusion, which wil l p r e p a r e a nuc lea r data r e q u e s t l i s t to be sent, af ter 
n o r m a l s c r een ing p r o c e d u r e , to the N. D. S. ( ac t ion 24). 

VI. G. Reques t l i s t s v e r s u s o ther m e a n s for adequate t r a n s m i s s i o n of data 
needs f rom data u s e r s to p r o d u c e r s in f ie lds o the r than r e a c t o r s , 
sa feguards and fusion. 
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It was a g r e e d that th is p r o b l e m was one of the i m p o r t a n t m a t t e r 
to be d i s c u s s e d by the Sub -Commi t t ee on n o n - e n e r g y app l ica t ions of 
nuc lea r data and, then, left for cons ide ra t ion by th is Sub -Commi t t ee . 

VI . H. Subcommit tee on WRENDA pol ic ies . 

Some d i s c u s s i o n s have a l r e a d y taken p lace on i t e m s VI А, В, С, 
D and E. It v/as a g r e e d to l eave th i s p r o b l e m for fur ther c o n s i d e r a t i o n s 
to the Sub-Commit tee on E n e r g y appl icat ions of nuclear d a t a . " 

VI. I. INDC r e c o m m e n d a t i o n s on potent ia l WRENDA r e q u e s t m e a s u r e m e n t 
p r o g r a m m e s for s m a l l e r coun t r i e s . 

The r e p o r t p r e p a r e d , with the he lp of Dr . O 'Neal ( I A E A ) , by the 
" A d - h o c Subcommit tee on nuc lea r data m e a s u r e m e n t p r o g r a m m e s for d e v e - -

loping coun t r i e s " a n d adopted by the INDC is given in Appendix VIII . 
Schmidt expla ined the g e n e r a l mo t iva t ions which guided the Sub-Commi t t ee -. 
f i r s t of all-, many c r o s s sect ion m e a s u r e m e n t s a r e a l r e a d y done in d e v e l o ­
ping coun t r i e s and, by l inking the i r effor ts toge ther with WRENDA, the 
efficiency would be be t t e r ; m o r e o v e r , i t was felt that many WRENDA 
r e q u e s t s could be in p r inc ip le sat isf ied by m e a s u r e m e n t s in developing 
coun t r i e s if they can r e c e i v e some help in the fo rm of t a r g e t s , s a m p l e s , 
adv ices , e tc . . . The i m p o r t a n c e of the p rob lem was fully r ecogn ized and, 
a l so , i t s difficulty, p a r t i c u l a r l y with r e g a r d to p r a c t i c a l imp lemen ta t ion 
and fundings. 

Schmidt outl ined that the r e s o u r c e s of the N. D. S to suppor t th i s 
p r o g r a m m e w e r e s t r i c t ly l imi t ed to the funds ava i lab le for the t a r g e t and 
sample p r o g r a m m e ( 1 7 000 US d o l l a r s for 1974); a fo rma l r e c o m m e n d a t i o n 
was then a d d r e s s e d to the D i r e c t o r G e n e r a l of the IAEA to exp lore the 
poss ib i l i ty for addi t ional fundings outs ide the Agency ( Recommenda t i on 
III. 3 of Appendix III and ac t ion 33). The different poin ts of the Sub -Commi t t ee 
r e p o r t conc lus ions w e r e d i s c u s s e d in de ta i l : 

Poijit_l^ . A s a l l the conc lus ions imply shor t t e r m ac t i ons , it was 
a g r e e d that t he re i s no need for a standing Sub -commi t t ee at the p r e s e n t 
t ime and the ad -hoc c h a r a c t e r of the S u b - c o m m i t t e e should be ma in ta ined . 

Poiirt 2_ . An a t t emp t to specify a few m e a s u r e m e n t p r o g r a m m e s 
r e l a t e d to INDC i n t e r e s t (ac t ions 30 and 31) was considered as one of the 
f i r s t t asks to be undertaken by the Sub-committee. 

Pointy3_ . B i l a t e r a l a r r a n g e m e n t s be tween coun t r i e s should be 
encouraged ( ac t ion 32) al though it was r ecogn ized that such a r r a n g e m e n t s 
a l r e a d y ex is t : payment by a developed count ry for the v is i t of a s c i en t i s t 
from a developing count ry to work on a p r o g r a m m e of common i n t e r e s t ; 
funding the v i s i t of an e x p e r i e n c e d sc i en t i s t f rom a developed count ry to 
guide a p a r t i c u l a r p r o g r a m m e ; supply of r e s e a r c h m a t e r i a l s ; e tc . . . . 
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Point 5 . The b e s t way to compi le a. l i s t ing of ava i lab le fac i l i t i e s 
and ma jo r p r o g r a m m e s in developing coun t r i e s was left to the d i s c r e t i o n 
of the NDS ( ac t ions 28 and 29). Schmidt p roposed to compi le a l l the infor ­
mat ion which he will be able to e x t r a c t f rom va r ious s o u r c e s ( p r o g r e s s 
r e p o r t s , for example) and to send t h i s informat ion for being comple ted 
to the Lia i son Officers and INDC m e m b e r s . 

A poss ib l e ro l e of the T r i e s t e Cen t r e w a s a l so d i s c u s s e d : th is 
Cen t re r e c e i v e s s tudents from developing coun t r i e s for t ra in ing them in 
theo re t i ce l phys ic s ; then, when, coming back to the i r c o u n t r i e s , t he se 
s tudents have probably a sufficient leve l of knowledge to p e r f o r m mode l 
ca lcu la t ions for eva lua t ions and to he lp , in th i s way, the i n t e rna t i ona l 
communi ty of e v a l u a t o r s . All INDC m e m b e r s w e r e t h e r e f o r e asked to i n fo rm 
the NDS about poss ib le p r o b l e m s on n u c l e a r s t r u c t u r e and n u c l e a r m o d e l s 
to be p roposed to the T r i e s t e C e n t r e , having in view fur ther app l ica t ions 
in evaluat ion ( act ion 26); Schmidt wi l l then contact the Tr i 'es te Cen t r e 
( act ion 27 ). 

VI I . Targets and samples for nuclear data measurements 

VII. В . Nat ional sc reen ing p r o c e d u r e s for sample r e q u e s t s . 

Dunford indica ted that s u b m i s s i o n s w e r e r e c e i v e d e i t he r f rom 
l ia i son off icers or d i r ec t l y f rom s c i e n t i s t s who have a l r e a d y been in 
contact with the N. D. S. He e x p r e s s e d the wish that the qual i ty of the 
r e q u e s t s ( " documenta t ion " for them ) and the i r appl icabi l i ty to the IAEA 
p r o g r a m m e be improved . L ia i son Off icers and INDC m e m b e r s f rom 
developing coun t r i e s might get the p roposed p r o g r a m m e s - k n o w n , in 
the i r coun t r i e s , to al l the s c i e n t i s t s who could be i n t e r e s t ed and a l so , 
p r o m o t e and encourage the type of r e q u e s t s which the INDC has r e c o m ­
mended for N. D. S support . 
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This d i s cus s ion w a s en la rged by s e v e r a l r e m a r k s : 

- the sma l l amount of sample r e q u e s t s in 1972 s e e m e d s u r p r i ­
sing and, if the r e a s o n i s a l ack of i n t e r e s t of developing coun t r i e s for 
imp lemen t ing or expending coopera t ive p r o g r a m m e s in the field of 
appl ied nuc lea r data , th is m u s t be a v e r y s e r i o u s conce rn for the INDC. 
Dunford a g r e e d on th is r e m a r k but outl ined that 1972 has to be cons ide ­
r e d a s a t r i a l pe r iod and that the p r o b l e m wil l have to be rev iewed a t 
the next INDC mee t ing when informat ion on the r e q u e s t s received 
for the 1974 t a r g e t s and samples programme w i l l be a v a i l a b l e . 

- t h e r e i s often a cons ide rab l e dif ference between the cost of 
the b a s i c m a t e r i a l needed for a sample and the cost for having the s a m ­
ple p r e p a r e d in a sui table fo rm : a l l the r e q u e s t o r s have to be made 
wel l a w a r e of th is a s p e c t of the p r o b l e m . 

- some sample r e q u e s t s c o r r e s p o n d to m e a s u r e m e n t s which 
s e e m v e r y ambi t ious and, p e r h a p s , beyond the capab i l i t i e s of the 
r eques t ing c o u n t r i e s . Dunford said that , in ca se whe re the NDS have 
some doubts on th is a s p e c t of the p rob l em, a d v i c e s f rom the competen t 
INDC m e m b e r s would be v e r y m u c h a p p r e c i a t e d . Smith volunteered 
to r ev iew a t the d i s c r e t i o n of the N. D. S, a l l the r e q u e s t s in the a r e a 
of fast neu t ron s ca t t e r i ng and Motz a g r e e d , in the same c o n s e n s u s , to 
ac t a s an i n t e r m e d i a r y within the USNDC to find a p p r o p r i a t e r e v i e w e r s 
for sample r e q u e s t s in o ther a r e a s . 

- the p r o p o s a l s m a d e by the NDS ( page 4 of Appendix XX ) for 
gett ing the in format ion suppor t ing a sample r e q u e s t w e r e a l so d i s c u s ­
sed. It appea red that , in some c a s e s , a count ry could be ready to supply, 
f ree of cha rge , the b a s i c m a t e r i a l s for sample p r e p a r a t i o n but would 
l ike to have m o r e informat ion such as time for the loan, poss ible 
modi f ica t ions of the m a t e r i a l s ( ac t iva t ion , contaminat ion , modif icat ion 
of the chemica l or phys ica l f o r m ) , e s t ima t ion of poss ib le l o s s e s , e t c . . . 
All members were then asked t o make proposals to Dunford on informations 
which should be added to h i s draf t proposals (ac t ion 34)« 

VII.С . Support of non-neutron nuc lea r data, m e a s u r e m e n t s . 

It was a g r e e d that sample r e q u e s t s wil l be c o n s i d e r e d by the 
N. D. S. only if they e n s u r e data n e e d s . The r e q u e s t l i s t s a r e then the 
b a s i s for judgement and f i r s t p r i o r i t y wil l be given to sample r e q u e s t s 
for nuc l ea r data m e a s u r e m e n t s whi'ch a r e r e q u i r e d in the official 
r e q u e s t l i s t s : in this r e s p e c t , no d i s c r i m i n a t i o n will be done between 
neu t ron and non neu t ron nuc l ea r data . A s a second p r i o r i t y , if p o s s i b i ­
l i t i e s and funds r e m a i n , sample r e q u e s t s for o ther m e a s u r e m e n t s , 
which may have an appl ica t ion , could a l so be cons ide red . 
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VIII . Neut ron Data .Evaluation 

VIII . A. P r o g r e s s R e p o r t s on eva lua t ions 

A s m o s t informat ion i s included in Progress Reports and other 
avai lable documen t s , the C h a i r m a n a sked for l imi t ing the p r e s e n t a t i o n s 
to the outs tanding points . 

1 - JJ^ S._A_._: A s u m m a r y r e p o r t on works r e l a t e d to E N D F / В i s 
given in Appendix XXI. 

C o m p l e m e n t a r y in format ion on evaluat ion ac t iv i t i e s in the USA 
can be found in the " Techn ica l Minutes of the USNDC mee t ing " held in 
June 1973 ( document INDC(USA)-59/G f rom which Appendix XXII i s 
ex t r ac t ed ). 

2-_Sh]5-jL '• Evalua t ion ac t i v i t i e s a r e d e s c r i b e d in the " UK Nuc lea r 
Data P r o g r e s s Repo r t " ( document INDC (UK) -20/L) : 

- on page 29, eva lua t ions of the c r o s s sec t ions of severa l a c t i n ides 
a r e r e p o r t e d : f iss ion and cap tu re c r o s s sec t ions of 2411 242, 243дга a n d 
242, 243, 244, 2 4 5 C m u p t o 1 0 M e V h a v e b e e n i n c l u d e d i n t h e UKNDL f i les . 

7 
- the evaluat ion of the neu t ron c r o s s sec t ions for Li ( 10 KeV to 

15 MeV) h a s been c a r r i e d out by T. W. Conlon ( r e p o r t A E R E - R. 7166). 
3-_U_._SJ_S.JR^ : T h e m o s t r e c e n t eva lua t ions w e r e r e p o r t e d at the 

" Second Nat ional Conference on Neut ron P h y s i c s " (Kiev, May 1973); they 
conce rn : 

2 39. 
- 7 P u c r o s s sec t ions : the evaluat ion r e p o r t and the data f i les 

will be soon ava i lab le . 
- the t h e r m a l neu t ron c r o s s sec t ions of nucle i s ignificant for the 

Thor ium cycle in a t h e r m a l neu t ron r e a c t o r . 
2 38 

Pu, Am and Cm i so topes c r o s s sec t ions . 
238 

- i m p r o v e m e n t of the p rev ious U eva lua ted data which have 
been d i s t r i bu t ed in the SOKRATOR fo rma t . 
In addit ion : 

- eva lua t ions on F e , Na and О a r e in p r o g r e s s . 

- the evaluat ion of the Re c r o s s sec t ions h a s been comple ted and 
publ ished in one of the Obninsk Bullet ins which are r egu la r ly provided 
( for t r a n s lat ion and d i s t r ibu t ion ) to the N. D. S; the publ ished data a r e 
in the form of a 80 group cons tan t se t but the m i c r o s c o p i c data wil l a l so 
be m a d e ava i l ab le . 

Answer ing ques t ions , Usachev said that : 

- a s far a s m i c r o s c o p i c data a r e c o n c e r n e d , a g r e a t effort i s 
being done for en te r ing a l l eva lua t ions in the SOKRATOR format ; it i s 

2 3Q hoped to i s s u e the total file for 7 P u in a nea r future and, l a t e r on, the 
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235 files for the U f iss ion c r o s s sect ion and for the angular d i s t r ibu t ion of 
s c a t t e r e d neu t rons for m o r e than 40 e l e m e n t s . 

- g roup cons tant s e t s ( in gene ra l 80 g roups ; in some c a s e s 
2 6 g roups ) have been or wil l be m a d e avai lab le to the N. D. S. for a number 
of e l e m e n t s ( Re , Pu, Am, e tc . . . ) in tabula ted form. 

4-_Swed_en : A s t a tus r e p o r t of the eva lua ted neu t ron data l i b r a r i e s 
at the A. B. A tomene rg i i s given in the document IiroG(SWD)-5/G (page 62) ; 
it d e s c r i b e s the B U X Y - l i b r a r y ( for t h e r m a l r e a c t o r s ) and the SPENG 
l i b r a r y ( ma in ly for fast r e a c t o r s ) . 

5- _С^B^N._Jvl_-_Ge_el_: Eva lua t ions conce rn neu t ron producing 
r e a c t i o n s : 

- T (d, n); D (d ,n) ; T (p, n) r e a c t i o n s f rom 0 to 10 MeV ( publ ished 
in Nxiclear Data Tab les ) . 

- Li (p, n) r e ac t i on f rom 0 to 7 MeV (just comple ted) . 
- Neut ron producing c r o s s sec t ions for Be ( in coopera t ion with 

Geiger f rom Ottawa). 

6 - j^rcmnia._: T h e r e i s no neu t ron evaluat ion ac t iv i ty but codes 
for group cons tant ca lcu la t ions , obtained from the Federal Republic of Germany, 
I taly and Sweden , a r e u sed a t the " Ins t i tu te for Nuc lea r Technology ". 

7 - _Jap_an_: A s ta tus r e p o r t on J a p a n e s e eva lua t ions i s given in the 
document INDC (JAP)-17/L (pages 2 4 , 2 5 and 27). 

- Eva lua t ions on 2 3 ^ U , 2 3 8 U , 2 3 9 P u , 2 4 0 P u a r e r e p o r t e d in the 
241 JAERI -1228 r e p o r t ; evaluat ion on Pu i s jus t being s t a r t ed . 

- The evaluat ion of the neut ron c r o s s sec t ions of 28 f ission p roduc t 
nuclei ( 1 KeV to 15 MeV) i s continued ; these nucle i a r e e s t i m a t e d to provide 
about 80% of cap tu re c r o s s sect ion t i m e s m a s s yield r a t io of a l l f iss ion 
product nuc le i . R e s u l t s p r e s e n t l y ava i lab le will be r e p o r t e d at the " IAEA 
Pane l on F i s s i o n P r o d u c t Nuc lea r Data " (Bologna , November 1973). 

- A code ( SPLINT ) has been wr i t t en for plott ing on the same g r aphs 
evaluated and e x p e r i m e n t a l data; eva lua t ions a r e accep ted in the UKNDL, 
KEDAK and E N D F / В f o r m a t s . 

8 - _Jtalv_: T h e evaluat ion work in I ta ly i s rou t ine ly c a r r i e d out at 
the Nuc lea r Data L a b o r a t o r y at Bologna. 

a) A c o m p a r i s o n between single leve l and mul t i l eve l ca lcu la t ions of 
s ca t t e r ing c r o s s sec t ions in the r e s o n a n c e region for Cr , Ni and F e has been 
r ecen t l y comple ted and p r e s e n t e d at the " Meeting on S t r u c t u r a l M a t e r i a l s " 
( K a r l s r u h e , May 73). 

b) The following works a r e in p r o g r e s s : 

- ( n , n ' ) and (n, cha rged pa r t i c l e ) c r o s s sec t ions have been eva lua ted 
for " 3 C u , "^Cu and Cu n a t u r a l e l emen t s ; the evaluat ion r e p o r t s a r e being 
p r e p a r e d and the data f i les in the UKNDL format will be m a d e avai lable to 
the CCDN by the end of 1973. 
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- The evaluat ion of Gd h a s been under taken for the appl ica t ion of a 
m o r e r i g o r o u s coupled channel m o d e l (e. g. Jup i to r code) in the energy-
region whe re the sphe r i ca l opt ical mode l and adiaba t ic approx imat ion have 
shown the i r inadequacy. Some p r o b l e m s have to be solved in o r d e r to r e d u c e 
the computing t ime . 

- A c o m p a r i s o n of e x p e r i m e n t a l va lues of 4 • > with the 
p red i c t i ons of va r ious t heo re t i c a l fo rmulae h a s been c a r r i e d out; the 
r e s u l t wil l be p r e s e n t e d a t the IAEA P a n e l on F i s s i o n P r o d u c t Nuc lea r 
Data " ( Bologna, November 1973). 

9 -_Indici : Information i s given in the document INDC (SEC)-
35 L ( page 87). 

10 - _Hun gar у : Informat ion i s given in the document 
INDC(HUN) - 11L (page 3). 

l l - _ F r a n c e : Informat ion i s given in the document 
EANDC (E) 157 U - Volume II (page 13 and following) which wil l be m a d e 
avai lab le to the p a r t i c i p a n t s of the INDC m e e t i n g ( act ion 5). Main po in ts 
conce rn : 

- a contr ibut ion to the UKNDL ( t r ans l a t i on f rom KEDAK fo rma t 
to UKNDL fo rma t of the 2 3 5 U and Mo eva lua t ions ; evaluat ion of the J 5 1 E u 
and 1 5 3 E u data) . 

- evaluat ion of A m data . 
- evaluat ion ( s t i l l in p r o g r e s s ) of the total , e l a s t i c , i ne l a s t i c , 

cap tu re and (n, 2n) c r o s s sec t ions for 22 f i ss ion p roduc t s for neu t ron e n e r ­
g ies f rom t h e r m a l up to 15 MeV; for this evaluat ion, w o r k s of Cook and 
Benzi , contained in the UKNDL file, have been used . 

- a file of nuc lea r data in the E N D F / В format , h a s been p r e p a r e d 
for a n u m b e r of f iss ion p roduc t s ; this l i b r a r y inc ludes independent y ie lds , 
hal f - l ives , decay scheme data for f iss ion p roduc t s f rom t h e r m a l and fast 

235 ?4Q 
neut ron induced f iss ion of U and 7 P u and fast neu t ron induced f iss ion 
o f 2 3 8 U . 

12 - ^^^^ r^i.R£PJibU^^f_Ge^rjncUiY_: E v a l u a t i o n w o r k s a r e d e s c r i b e d 
in the document EANDC (E) -157 U-Volume I (page 36). Main eva lua t ions 
concern : 

2 4 0 ^ 241 2 4 2 ^ . . , T 

Pu, Pu, P u in coopera t ion with I s r a e l . 
- (n, p), (n, a ) , (n, 2n) th reshold r e a c t i o n s for the s table Cr , F e and 

Ni i so topes ; data have been i n c o r p o r a t e d in the KEDAK l i b r a r y . 
and Pb : data have been t e s t ed and i n c o r p o r a t e d in the KEDAK 

l i b r a r y . W o r k s a r e in p r o g r e s s on " " U ( to ta l and ine l a s t i c c r o s s sec t ions ) . 
Answer ing ques t ions , C ie r j acks added that : 
- t he re have been changes in the p e r s o n n e l of the K a r s r u h e Evalua t ion 
Group which i s l imi t ed to two p h y s i c i s t s at the p r e s e n t t ime but wil l be 
expended up to 5 p h y s i c i s t s . 
- the KEDAK l i b r a r y i s in continuous evolution and, in p a r t i c u l e r , the high 
reso lu t ion tota l c r o s s sect ion data f rom K a r l s r u h e have been e n t e r e d in 
KEDAK. 
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13 - Canada : The m a i n fea ture i s the evaluat ion of the cumula t ive 
f iss ion p roduc t yie lds for t h e r m a l neu t ron induced f iss ion of U, U, 
О Q Q Z 4 1 
" ' P u and Pu; th is work of Walker i s r e p o r t e d in the document INDC 
(Can) - 1Z/G; data a r e given in tabula ted fo rm. 

14 - _A_t^strali_a_: G e m m e l l repor ted on: 
- evaluat ion of KeV neu t ron cap tu re \ - r a y s . 
- evaluat ion of s and p wave neu t ron s t r eng th functions, publ i shed 

by Musgrove a s an AAEC r e p o r t which will be m a d e ava i lab le to the NDS. 

15 - jA^gejnajici : R i c a b a r r a outl ined that the evaluat ion act iv i ty in 
Argen t ina i s v e r y l imi t ed ( for example : r e s o n a n c e i n t e g r a l s of Nd i s o t o p e s ) . 
T h e r e i s however a g r e a t i n t e r e s t for m i c r o s c o p i c eva lua ted data f i les ; up 
to recent t imes , the multigroup c r o s s sect ion set f rom KFK was u sed but, for 
the future, it a p p e a r s n e c e s s a r y to gene ra t e mu l t i g roup c r o s s sect ion s e t s 
adapted to the n u c l e a r ene rgy p r o g r a m m e in Argen t ina . The USAEC has 
a g r e e d to m a k e i t s eva lua ted data fi les ava i lab le to Argen t ina ; however , 
m a n y scient i f ic and technica l p r o b l e m s a r e s t i l l pending to i m p l e m e n t the 
codes needed to use these f i les for obtaining m u l t i g r o u p s e t s . 

VIII. B. P r o g r e s s in exchange of evaluated neu t ron data . 

The s i tuat ion h a s not changed v e r y much s ince the l a s t mee t ing and 
the d i s cus s ion was c e n t e r e d on the i n t e r c o m p a r i s o n of eva lua ted data f rom 
different s o u r c e s . It was gene ra l ly a g r e e d that an " evaluat ion o f ' eva lua t ions" 
i s not expl ic i te ly needed b e c a u s e when an evaluat ion i s s t a r t ed , a l l the p r e ­
vious works ( and in p a r t i c u l a r ava i lab le eva lua t ions) a r e taken into a c c o u n t . 
M o r e o v e r , an " evaluat ion of eva lua t ions " would be sens ib le only when (here 
a r e different eva lua t ions ba sed on the s a m e se t s of e x p e r i m e n t a l data: if not , 
the " non-objec t ive component " of the eva lua t ions , which r e s u l t s in the 
re jec t ion of c e r t a i n e x p e r i m e n t a l data se t s by an eva lua to r and i t s a ccep t ance 
by ano ther , wil l not be r e m o v e d and nothing will be gained. It was a l so said 
that , b e c a u s e an evaluat ion cannot be to ta l ly ob jec t ive , the u s e r wi l l in 
gene ra l r e l y upon eva lua t ions done by p h y s i c i s t s who have d i r e c t con tac t s 
with h im ( e v a l u a t o r s of h i s own country or e v a l u a t o r s he had expe r i enced 
in the pas t ). 

As a comple te ly f ree exchange of eva lua t ions i s not p r a c t i s e d at the 
p r e s e n t t i m e , it w a s c o n s i d e r e d that a f i r s t s tep for i n t e r c o m p a r i s o n of e v a ­
lua t ions could be achieved in the field of s t anda rd c r o s s sec t ions : the ЕИПР/В—III 
data fi les for such data have been made f ree ly ava i lab le and Rogosa conf i rmed 
that poss ib le up-dating of t he se f i les will be sent r e g u l a r l y to the N. D. S. 
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IX . Non - Neutron Nuc lea r Data . 

IX. A. P r o g r a m m e for IAEA Study Group Meeting on Non-Neutron Nuc lea r 
Data Compila t ion . 

Schmidt r e c a l l e d that the cons ide ra t ion of Non-Neut ron Nuc lea r 
Data by the IAEA w a s a consequence of the " Symposium on Nuc lea r Data 
in Science and Technology " ( P a r i s , M a r c h 73 ) and of the i n fo rma l d i s c u s ­
s ions which took p lace in P a r i s af ter the Sympos ium between INDC m e m b e r s , 
IWGNSRD m e m b e r s and other conce rned s c i e n t i s t s . F r o m fur ther c o r r e s -
pondance with the p a r t i c i p a n t s in th is d i s cus s ion and with na t iona l and 
in t e rna t iona l o rgan iza t ions compil ing and evaluat ing nuc l ea r data , the NDS 
draf ted a p roposed Agenda ( Appendix VI) for an IAEA Study Group m e e t i n g . 
The g e n e r a l a i m i s that the field of appl ied nuc lea r data i s so b r o a d that it 
i s ce r t a in ly not poss ib le to cover the whole field in only one m e e t i n g . The 
INDC then r e c o m m e n d e d to have a g e n e r a l f r amework which wil l al low the 
cons ide ra t ion of a l l poss ib le nuc l ea r data for app l ica t ions ; under th is f r a m e ­
work, m e e t i n g s could be convened for t echn ica l d i s c u s s i o n s on one or a few 
p a r t i c u l a r top ics . The choice of the f i r s t two topics to be c o n s i d e r e d 
( namely : nuc l ea r leve l s c h e m e s and decay data, a s p roposed by Schmidt) 
was approved ( r e c o m m e n d a t i o n III. 2 to the D i r e c t o r G e n e r a l of the IAEA -
Appendix III), with the following c o m m e n t s : 

- o ther top ics w e r e r ecogn ized a s having an equivalent appl ied 
i n t e r e s t but two ve ry i m p o r t a n t f ields a r e a l r e a d y cove red : Münzel h a s jus t 
publ ished ( Landol t - Bö rns t e in ed i to r s ) a v e r y comprehensive compilation on 
cha rged p a r t i c l e exci ta t ion functions and the N. D. S. i s edit ing an 
" Act ivat ion Ana lys i s Handbook " which inc ludes m a n y neu t ron , cha rged 
p a r t i c l e and photon c r o s s sec t ions ; for the momen t , i t s e e m e d best to 
wait for the impac t of these two compi la t ions on the u s e r s . 

- even r e s t r i c t e d to the two p ropos ed i t e m s , it i s not expec ted that 
the subject will be fully cove red in one mee t ing . The INDC wil l have to 
d i s c u s s the r e s u l t s of th is f i r s t mee t ing and the future developments 
in the two f ields under cons ide ra t ion , toge ther with the inc lus ion , in the 
scope of the Study Group, of new i t e m s . 

- the exis t ing na t iona l C e n t r e s in the two r e l evan t f ields ( for 
example the " Nuc lea r Data P r o j e c t " at OPv.NL ) a r e compil ing data without 
any p r a c t i c a l app l ica t ions in mind; it was not cons ide red , by the INDC, a s 
a r e s p o n s a b i l i t y of the Study Group to m a k e a d is t inct ion be tween "app l i ed" 
and " p u r e phys i c s " nuc l ea r data . The work of the Study Group would have 
to be e s s e n t i a l l y t echnica l : d i s cus s ion on keywords , f o r m a t s and r u l e s for 
compi la t ion and t r a n s m i s s i o n of e x p e r i m e n t a l and evaluated data , e t c . . . . 
The appl ied a s p e c t s of the data should be the concern of the r e l e v a n t INDC 
S u b - C o m m i t t e e s . 

http://OPv.NL
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IX. В. P r o g r e s s R e p o r t s on non neu t ron nuc l ea r data compi la t ion and 
evaluat ion including coopera t ion be tween g roups and c e n t r e s 

The C h a i r m a n r e c a l l e d that a l l the r e l e v a n t in format ion was 
given, for the U. S.A. , a t the l a s t INDC m e e t i n g ( Appendix XXIV of the 
Fifth INDC meet ing) . Concern ing the o ther coun t r i e s - and in p a r t i c u l a r 
the USSR - information i s included in p a p e r s p r e s e n t e d at the " Symposium 
on Nuc lea r Data in Science and Technology " ( P a r i s - M a r c h 73). It was then 
a g r e e d to r e f e r to these documen t s and r e p o r t s . Y a n k o v added the following 
c o m p l e m e n t a r y informat ion on the USSR C e n t r e s : 

- the Cen t re in the Kurcha tov Ins t i tu te employs 11 people ( among 
them, 5 a r e p h y s i c i s t s ) and i t i s expec ted to double the t echn ica l p e r s o n n e l 
within one and a half yea r . 

- the Cen t re in Len ingrad i s work ing in coopera t ion with the 
" Nuc l ea r Data P r o j e c t " of ORNL and an exchange of data i s now in 
opera t ion . 

Concerning in t e rna t iona l coopera t ion , G r i n b e r g p r e s e n t e d a joint 
work of the BCMN ( E u r a t o m , Geel) , the LMRI ( CEA", F r a n c e ), the P . Т. В. 
( F e d e r a l Republic of Ge r m a n y ) and the I. К. О ( Ne the r l ands ) . This work 
i s a c r i t i c a l evaluat ion of the decay p r o p e r t i e s of t h r e e r ad ionuc l ides having 
i m p o r t a n t app l ica t ions , n a m e l y Co, Co and Cr . As the r e s u l t of th i s 
coopera t ive effort has been r e c e n t l y publ ished by the " Atomic Energy Review " 
of the IAEA, Gr inbe rg outl ined only the m o s t i m p o r t a n t a s p e c t s : 

- the l i s t of nucle i for which decay p r o p e r t i e s a r e needed with a 
high p r i o r i t y i s ve ry l a r g e : 25 nuc l ides , accord ing to the p r e s e n t e s t i m a ­
tion of the Group . 

- t h e r e a r e s e v e r a l hundred papers published on experimental 
and compi la t ion works for the m o s t widely used r ad ionuc l ides : th is l e ads 
to an i m p o r t a n t b ib l iographic effort. 

- the eva lua t ions m u s t be done by s c i e n t i s t s which a r e d i r ec t l y 
involved in e x p e r i m e n t a l work in the field under conce rn . 

evaluat ion r u l e s m u s t be a g r e e d upon, i nc lud ing , in p a r t i c u l a r , 
the r u l e s for assignment of u n c e r t a i n t i e s ; the a u t h o r s c o n s i d e r e d that an 
evaluat ion which does not include informat ion on u n c e r t a i n t i e s i s of 
l imi ted u s e . 

After having a g r e e d on g e n e r a l p r o c e d u r e s , two groups worked 
s e p a r a t e l y on each of the t h r e e r ad ionuc l i de s , they d i s c u s s e d the i r r e s u l t s 
and a r r i v e d a t r e c o m m e n d e d data . T h e r e i s no definite dec i s ion for c o m p l e ­
ting the p ro jec t by extending it to other nuc l ides : i t will g r ea t ly depend upon 
the r e a c t i o n s of p h y s i c i s t s working in the sam.e field and upon the i r i n t e r e s t 
and poss ib i l i ty to cont r ibu te to th i s coopera t ive effort. 

IX. D. IAEA compila t ion of non-neutron nuc l ea r data compi la t ions and 
eva lua t ions . 

Due to lack of manpower, no a c t i v i t y has Ъзеп undertaken in t h i s 
f i e l d ; the EDS i s never the less consider ing fu r ther a c t i o n s , depending upon 
i t s p o s s i b i l i t i e s . 



- 70 -

IX. E. R e q u i r e m e n t s and app l ica t ions of b o r d e r - l i n e nuc lea r and a t o m i c 
data . 

A working document h a s been p r e p a r e d by Bereny i ( Appendix X): 
i t wil l be cons ide red by the s tanding " Subcommit tee on n o n - e n e r g y a p p l i ­
cat ions of nuc lea r data " . 

IX. F . P r o p o s e d Working Group on P h y s i c a l Data for Radia t ion D o s i m e t r y , 
Radia t ion Biology and Rad io the rapy . 

и и 
E i sen loh r of the Life Science Division of the IAEA expla ined 

that a Consul tant Meeting was convened in Vienna on November Z2/24 , 1972 
to d e t e r m i n e the phys ica l data of i m p o r t a n c e for rad ia t ion d o s i m e t r y , 
rad ia t ion biology and r a d i o t h e r a p y ( subjec ts summarized below by the expres ­
sion " rad ia t ion r e s e a r c h phys ic s " )„ The Consul tant Meeting was c o m p o ­
sed by P r . Dr . D. H a r d e r ( WUrzburg, R. F . G), Dr . J . A. Dennis ( Ha rwe l l , 
UK ), P r . Dr . L inha rd ( A a r h u s , Denmark ) , Dr . M. G. Soudain (CEA, 
F r a n c e ) . 

A c r i t i c a l survey of publ ica t ions in the field of rad ia t ion r e s e a r c h 
phys ics indica ted that the i n v e s t i g a t o r s , in evaluat ing the i r r e s u l t s , often 
have to m a k e ex tens ive s impl i f ica t ions and a s s u m p t i o n s , b e c a u s e the 
r e q u i r e d phys ica l informat ion was not ava i l ab le . In m a n y c a s e s , even 
i f the information was a v a i l a b l e , the research groups working in t h i s 

field a r e too s m a l l to be able to supply t h e m s e l v e s with eva lua ted data by 
d i r e c t r e f e r e n c e to the o r ig ina l l i t e r a t u r e . P r o g r e s s would be g r ea t l y 
a s s i s t e d by the ava i lab i l i ty of m o r e ex tens ive and evaluated data . 

The Consu l tan t s , on the b a s i s of fur ther d i s c u s s i o n s with co l l ea ­
gues of the i r coun t r i e s have t r i e d to define the phys ica l data needed in 
rad ia t ion r e s e a r c h phys i c s : t he i r conc lus ions a r e given in Appendix 
XXIII. They a l so r e c o m m e n d e d the compi la t ion and the publ icat ion of a 
b ib l iography cover ing the phys ica l data needed in rad ia t ion r e s e a r c h 
phys ic s and of data t ab les in th is field. The organ iza t ion of m e e t i n g s , 
by which the work on phys ica l data and tabula t ions would be p romoted , 
was encouraged . F ina l ly , the Consul tant Meet ing cons ide red the e s t a ­
b l i shmen t of a " Working Group " which, under the a u s p i c e s of the 
" Life Science Division ", would have the t a sk to p r o m o t e the knowledge 
of the i n t e r ac t ion of r ad ia t ion with m a t t e r and supply the r e l e v a n t n u m e ­
r i c a l data for the pu rpose of phys i c s appl ied to rad ia t ion r e s e a r c h : no 
definite dec i s ion has been taken up to now on the e s t a b l i s h m e n t of th is 
Working Group ". In the m e a n t i m e , the Life Science Division h a s 
s t a r t e d to work out a m o r e specif ic and r e s t r i c t i v e p ro jec t which c o n c e r n s 
the col lect ion of phys ica l data d i r e c t l y u sed in med ic ine ; this co l lec t ion 
i s r e s t r i c t e d to data i n t e r e s t i n g ins t a l l a t ions effectively used a t the p r e s e n t 
t ime : for example , depth dose c u r v e s for Co s o u r c e s , R a - B e s o u r c e s , 
e tc . . . a r e c o n s i d e r e d but the s a m e quant i t i es for pions a r e excluded. 
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The INDC c o m m e n t s conce rned e s s e n t i a l l y the following points : 

- the INDC - and e s p e c i a l l y i t s Subcommit tee for non energy 
appl ica t ions - i s conce rned by the ac ' t ivi t ies d e s c r i b e d by E i sen loh r but 
m u s t not deviate too far from i t s scope: only a pa r t of the data considered 
by the Consultants Meeting i s r e levan t to i t s scope. 

- for these data it would be e x t r e m e l y useful to have some idea 
about the a c c u r a c i e s which a r e r e q u i r e d . The C h a i r m a n of the r e l evan t 
INDC Subcommit tee and Dr . E i s e n l o h r w e r e a sked to inqu i re , for the next 
INDC mee t ing , about the sens i t iv i ty of the u n c e r t a i n t i e s in the r e q u i r e d 
nuc l ea r data in the field of radiat ion, r e s e a r c h p h y s i c s , (action 38) 

X. Informat ion s c i e n c e s and po l i c i e s . 

X. A. Development of UNISIST. 

The INDC S e c r e t a r i a t wil l continue to keep INDC m e m b e r s 
informed of UNISIST developments l i k e l y to affect the Data Centres (ac t ion 49)« 

X. B. INDC r e c o m m e n d a t i o n s of guidel ines to a u t h o r s , r e v i e w e r s , and 
p u b l i s h e r s of j ou rna l a r t i c l e s on nuc lea r da ta . 

G r i n b e r g r e c a l l e d that , dur ing i t s March 1972 mee t ing , the 
" In te rna t iona l Working Group on Nuc lea r S t ruc tu r e and Reac t ion Data " 
(IWGNSRD) dep lored that , v e r y often, scient i f ic a r t i c l e s a r e wr i t t en in 
such a way that it i s e x t r e m e l y difficult to judge the quali ty of the work 
and the value of the r e p o r t e d data : a b s e n c e of de sc r ip t i on of the e x p e r i ­
m e n t a l equipments, no indica t ion of the s y s t e m a t i c e r r o r s o r , a t l eas t , 
of e l e m e n t s to e s t i m a t e them, e tc . . . T h e r e f o r e , Bar tho lomew, C h a i r m a n 
of the IWGNSRD, sent a l e t t e r to the e d i t o r s of scient i f ic j o u r n a l s , ask ing 
them to d raw to the a t tent ion of a u t h o r s of p a p e r s on e x p e r i m e n t a l nuc l ea r 
phys ics some r e c o m m e n d a t i o n s which would fac i l i ta te the t a sk of the 
r e a d e r s ( a n d , in p a r t i c u l a r , of r e v i e w e r s and c o m p i l e r s of nuc l ea r da ta) . 
The re w e r e 7 out of 37 j o u r n a l s that publ i shed t he se r e c o m m e n d a t i o n s 
(Appendix XXIV) a s an e d i t o r i a l note . While th is n u m b e r m a y s e e m smal l , 
ac tua l ly these 7 j o u r n a l s r e p r e s e n t about 90 % of the phys i c s a r t i c l e s 
publ ished in Engl i sh . In addi t ion, Ba r tho lomew approached the C h a i r m a n 
of the I U P A P asking h im to use h is influence to b r ing the m a t t e r again to 
the a t tent ion of the j o u r n a l e d i t o r s . 

The INDC took note and approved fully these ac t ions . 

XI. Meet ings and Confe rences . 

A - R e p o r t s on pas t m e e t i n g s : 

(a) In t e rna t iona l Conference on Study of Nuc lea r S t ruc tu re with 
Neu t rons (Budapest) , Augus t 1972) : 
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Accord ing to Be reny i , the P r o c e e d i n g s wil l be i s s u e d under the r e s p o n s i ­
bi l i ty of the " Hungar ian A c a d e m y of Sc iences " in a nea r fu ture . 

(b) In te rna t iona l Conference on F e w P a r t i c l e P r o b l e m s in Nuc lea r 
I n t e r ac t i ons ( Los Ange l e s , A u g u s t / S e p t e m b e r 1972): 

A shor t co inp t e - r endu by Slaus i s given in Appendix XXV.. 

(c) Second Nat ional Conference on Neutron P h y s i c s ( Kiev, M a y / 
June 1973) : 

Acco rd ing to Sukhoruchkin, the P r o c e e d i n g s a r e now being p r o c e s ­
sed at Obninsk and v/ill be publ i shed at the beginning of 1974; they wil l 
cons i s t in a d i r e c t r ep roduc t ion of the p r e s e n t e d p a p e r s , in the o r ig ina l 
language. Dunford ment ioned a s u m m a r y r e p o r t of the Conference , w r i t t e n 
by Schmidt a s appendix F of the INDC (NDS)-53/L document . 

(d) Thi rd IAEA Sympos ium on the P h y s i c s and C h e m i s t r y of F i s s i o n 
( R o c h e s t e r , August 1973 ) 

A s u m m a r y r e p o r t of th is Symposium, p r e p a r e d by Whets tone , IAEA 
i s given in Appendix XXVI. 

В - F u t u r e m e e t i n g s . 

(a) IAEA P a n e l on F i s s i o n P r o d u c t Nuc lea r Data ( Bologna, 26-30 
November 1973). 

L a m m e r , who i s r e spons ib le for this Pane l , r e c a l l e d that th;.; 
in format ion on the gene ra l o rgan iza t ion and on the p roposed p r o g r a m m e 
ie r e s p e c t i v e l y given in Appendix С and D of the document INDC (NDS)-
53 L. The P a n e l will cons i s t of 16 comprehensive review papers , incorpora­
ting not only the own views of the r e v i e w e r s but a l so cont r ibu t ions r e c e i v e d 
f rom r e l e v a n t s p e c i a l i s t s in o the r ins t i tu t ions and c o u n t r i e s . Some s t i l l 

m i s s i n g cont r ibu t ions a r e u rgen t ly needed ( act ion 39 ). A tota l number of 
about 50 p a r t i c i p a n t s ( u s e r s , measurers, c o m p i l e r s and e v a l u a t o r s of f i ss ion 
p roduc t nuc l ea r d a t a ) i s expected . The p r o c e e d i n g s , which will include a l l the 
rev iew p a p e r s , the h ighl ights of the d i s c u s s i o n s and the conc lus ions and 
r e c o m m e n d a t i o n s of the Pane l , wil l be publ ished as "IAEA Technical Report". 
I t i s a l so envisaged to s e l e c t , among the cont r ibu t ions sent to the reviewers , 
those which have not been a l ready published and to issue them in the same 
s e r i e s . 

(k) IAEA Study Group Meet ing on Nuclear Data R e q u i r e m e n t s for 
Shielding . 

Dunford r e p o r t e d that the i n t e r e s t in this mee t ing was ex tens ive ly 
d i s c u s s e d at the June 73 m e e t i n g of the EACRP. The gene ra l feeling was 
that the m o s t u rgen t need for the shielding communi ty was for a mee t ing on 
sens i t iv i ty s tud ies .and m e t h o d s . T h e r e f o r e , the NDS, in a g r e e m e n t with the 
N. E . A , decided to wait for the r e s u l t s of the sens i t iv i ty s tudies and me thods 
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and, l a t e r on (e. g. in a one to one and a half year delay) to reconsider the 
i n t e r e s t in a mee t ing on nuc l ea r data for shielding. 

(c) Th i rd IAEA Conference on Nuc lea r Data . 

Dunford r e c a l l e d that th is Conference was r e c o m m e n d e d by the l a s t 
INCD mee t ing but, unfor tunate ly , i t was not poss ib l e to the " Scientific 
Adv i so ry Commi t t ee " of the IAEA to follow this r e c o m m e n d a t i o n . The INDC 
could rev iew i t s p r o p o s a l for 1975; however , one h a s to cons ider two na t iona l 
confe rences on s i m i l a r subjec ts which will take p lace in 197 5 : 

- i n the USA, a "Conference on nuclear cross sec t ions and technology" 
wil l be held in Washington in M a r c h 1975; Smith out l ined that the p r e p a r a t i o n 
of this Conference i s a l r e a d y well advanced ( o rgan iza t ion of a P r o g r a m m e 
Commi t t ee , top ics to be c o v e r e d , da te , p lace , e t c . . . ) and that i t would 
ce r t a in ly be too la te to change i t now. 

- i n the USSR, the Conference, which i s organized sys temat ica l ly every 
two y e a r s , wil l p robab ly be he ld in Minsk or Kiev in May or June 1975. 
Usachev said that some thougths have a l r e a d y been given to the p r e p a r a t i o n 
and that the two y e a r s t e r m pa t t e rn i s cons ide red a s a p p r o p r i a t e and wil l 
p robably be ma in t a ined in the future. 

Dunford added that h i s own feeling was that , after these two confe­
r e n c e s in 1975, t h e r e will be not enough new informat ion for an i n t e r n a t i o ­
nal conference in 1976;in these condi t ions , 1977 s e e m e d to be the e a r l i e s t 
poss ib le date . 

Some m e m b e r s e x p r e s s e d the opinion that the l a r g e USA and USSR 
nat ional confe rences do not fulfil comple te ly the ro le of an in t e rna t iona l 
conference : the USA pa r t i c ipa t ion to the USSR confe rences i s l im i t ed and the 
r e v e r s e i s a l so t r ue ; the o the r coun t r i e s sha r e the i r pa r t i c ipa t ion be tween 
these nat ional con fe r ences . The exchange of in format ion and ideas would thus 
remain incomplete .Rose p roposed a poss ib le synchron isa t ion ba sed on a t h r e e 
yea r cycle , a conference being o rgan ized e v e r y yea r succes s ive ly by the 
USA, the USSR and the IAEA; i t was of c o u r s e c l ea r that such a suggest ion 
depends upon the a g r e e m e n t of the a u t h o r i t i e s concerned in the USA and USSR. 
A s a conclusion, the INDC r e c o m m a n d e d to postpone unt i l l 1977 the IAEA 
Conference on Nuc lea r Data ( r e c o m m e n d a t i o n III. 5 of Appendix III). 

(d) IAEA Symposium on R e s e a r c h M a t e r i a l s for Nuclear M e a s u r e m e n t s . 

The gene ra l in format ion on the p roposed Sympos ium i s given in Appen ~ 
dix XXVII. Richman, Head of the Agency's I ndus t r i a l Applicat ions and Chemistry 
Section, explained that it i s envisaged to o rgan ize the Symposium along the 
l ines of t h ree p r ev ious m e e t i n g s on the same subject ( held at ORNL, Geel 
and Harwel l ) which a p p e a r e d to he qui te successfu l . Some I1TOC members remarked 
that this Symposium w a s only one of the ve ry n u m e r o u s subjects which have an 
i n d i r e c t impac t on the INDC act iv i ty . Other m e m b e r s outl ined that the p r o b l e m 
of s amples was in t ima te ly connected to one of the m o s t u rgen t and ques t ionable 
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problems in the framework of the INDC, n a m e l y the p r o b l e m of s t andard 
m e a s u r e m e n t s . R ichman r ecogn ized that the p r o b l e m of spec ia l r e s e a r c h 
m a t e r i a l s , of t a r g e t s , of s e p a r a t e d i so topes , e tc . . . h a s the h ighes t p r i o r i t y 
ne i ther in the nuc lea r data field, nor in c h e m i s t r y , no r in phys ic s ; this 
p rob lem m u s t then be t r e a t e d at the leve l of the IAEA R e s e a r c h D e p a r t m e n t 
r a t h e r than at the leve l of any specif ic Section of this D e p a r t m e n t . The 
opinion of the INDC i s s o l i c i t e d about i t s general i n t e r e s t and, pos s ib ly , 
about the spec i f i c items for which a p a r t i c u l a r i n t e r e s t may e x i s t . 

The INDC m e m b e r s e n d o r s e d the p r o p o s a l for th is Symposium to 
be held in 197 5 ( r e c o m m e n d a t i o n III. 6 of Appendix III ) and a g r e e d to send 
c o m m e n t s - if any - to the NDS before the midd le of November 1973 
( act ion 40 ). 

XI. C. INDC sugges t ions for future m e e t i n g s . 

Schmidt specified that , due to fund and man power l imi ta t ion , the 
N. D. S h a s not the poss ib i l i ty to hold m o r e than one Conference , Sympos ium 
or Pane l per yea r . He added the following c o m m e n t s : 

- the " P a n e l on F i s s i o n P r o d u c t Nuc lea r Data " (Bologna, November 
1973) wil l p robably be followed by a consul tant mee t ing on the same subject by 
the end of 1974 or beginning 1975. 

- " Spec ia l i s t Meeting on Transac t in ium Isotopes Nuclear Data "has been 
sugges ted in the c o u r s e of the p r e p a r a t i o n of the " Pane l on F i s s i o n P r o d u c t 
Nuclear Data "; this mee t ing i s envisaged for the f i r s t half of 1975. 

He r e c a l l e d that : 

- a " Meet ing on Nuc lea r Data R e q u i r e m e n t s for Shielding " i s s t i l l 
e n v i s a g e d , depending upon the conc lus ions of the Meeting on S e n s i t i v i t y 
Studies and Methods ment ioned under XI. В (b) above . 

- the subject of nuc l ea r c r o s s sect ion p red i c t i ons by nuc l ea r t heo ry 
has never been cove red so far . 

The INDC r e c o m m e n d e d to hold, in la te 1976, a " P a n e l on Nuc lea r 
S tandards " which will be .the th i rd one o rgan ized by the IAEA ( r e c o m m e n d a ­
tion III. 4 of Appendix I I I ) . The poss ib l e i n t e r e s t in a panel on nuc l ea r data 
for n o n - e n e r g y appl ica t ions was a l so expressed but, for some m e m b e r s , the 
p r i m a r y suppor t for nuc lea r data wil l s t i l l r e m a i n , for some y e a r s , in the 
ene rgy-o r i en ted fields( fission r e a c t o r s and, m a y be, C. T. R. ); i t was then 
a g r e e d that this p r o b l e m should f i r s t be d i s c u s s e d by the " Subcommit tee 
on n o n - e n e r g y appl ica t ion of nuc lea r data " . 
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APPENDIX II Recent LASL experimental results 

235. LASL б~ ( U) Data (Final) 

( Hansen, Barton, Ja rv is , Koontz, Smith ) 

En(MoV) 

1 . 0 
1 . 1 
1 . 2 
1 . 3 
1 . 4 
1 . 5 
1 . 6 
1 . 7 
1 . 8 
1.9 
2 . 0 
2 . 2 
2 . 4 
2 . 5 
2 . 6 
2 . 7 
2 . 8 
2 . 9 
3 . 0 
3 . 2 
3 . 4 
3 . 5 
3 . 3 
3 . 7 
3 . 8 
4 . 0 
4 . 2 
4 . 1 
4 . G 
4 . 8 
5 . 0 
5 . 1 
5 , 2 
5 .3 
5 . 4 
5 . 5 
5 .3 
5 . 7 
5 . 8 
5 . 5 
G.O 

C f (25) /<7 s (H) 

0 . 2 9 0 8 
0 .3116 
0 . 3 2 4 5 
0 .3376 
0 . 3 4 6 3 
0 . 3 7 0 3 
0 .3752 
О.'ЮЗО 
0 ,4122 
6.4248 
0 .4362 
0 .4620 
0 .4785 
0.4SO 2 
0 .4879 
0 . 5 0 1 3 
0 .5064 
0 .5104 
0 . 3 2 3 1 
0 .5520 
0.55*59 
0 .5664 
0 .5792 
0 .5760 
0 .5906 
0 .5967 
0.Ü203 
0 .625S 
0 .6310 
0 .6390 
0 . 6 6 6 3 
0 .6739 
0 . 0 3 5 8 
0.СЭ23 
0.G!.i03 
0 . 6 9 7 5 
0 .6966 
0 . 7 1 9 3 
0 .7454 
0 . 7 7 5 1 
0 .8015 

% 
S t a t . 

0 . 8 
1 . 0 
0 . H 
0 . 8 
1 . 7 
0 . 8 
0 . 8 
1 . 0 
l t l 
1 . 1 
0 . 4 
0 . 8 
1 . 3 
1 . 4 
0 . 6 
0 . 8 
0 . 7 
0 . 9 
0 . 3 
1 . 1 
1 . 2 
0 . 6 
1 . 2 
1 . 1 
1 . 3 
0 . 6 
1 . 4 
1 . 2 
1 . 3 
1 . 2 
1 . 1 
0 . 9 
1 . 0 
1 . 0 
0 . 7 
1 . 0 
1 . 0 
1 . 1 
2 . 1 
1 . 5 
1 . 8 

U n c e r t . 
S y s t . 

0 . 8 
0 . 8 
0 . 8 
0 . 8 
0 . 8 
0 . 7 
0 . 7 
0 . 7 
0»? 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 7 
0 . 8 
0 . 8 
0 . 8 
0 . 8 
0 . 8 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 
0 . 9 

c sOD* 

4 . 2 6 1 
4 . 0 5 1 
3 . 8 6 8 
3 .706 
3 . 5 6 1 
3 .429 
3 .309 
3 . 1 9 8 
3.007 
3 . 0 0 3 
2 . 9 1 5 
2 .759 
2 . 6 2 2 
2 . 5 6 0 
2 . 5 0 1 
2 . 4 15 
2 . 3 9 2 
2 .341 
2 . 2 9 3 
2 . 2 0 3 
2 . 1 2 0 
2 .08L 
2 . 0 4 3 
2 . 0 0 7 
1.973 
Г.907 
1.845 
1.788 
1 .734 
1.683 
1.635 
1.612 
1.589 
1 .568 
1.547 
1 .525 
1 .505 
1.4SG 
1.467 
1 .443 
1.430 

c f ( 2 5 ) 

1.239 
1.262 

• 1 .255 
1.251 
1.234 
1.270 
1.242 
1.295 
1.277 
1.27G 
1.272 
1.275 
1.255 
1.252 
1.220 
1.223 
1.211 
1,395 
1.211 
1.216 
1.185 
1.179 
1 .183 
1.156 
1.165 
1.138 
1.144 
1.119 
1.099 
1.109 
1.0П0 
1.056 
1 .091 
1 . 0C6 
1.068 
1.064 
1.0-19 
1.069 
1 .093 
1.122 
1.146 

% 
S t a t , 

0 . 8 
1 . 0 
0 . 8 
0 . 8 
1 . 7 
0 . 8 
0 . 8 
1 . 0 
1 . 1 
1 . 1 
0 . 4 
0 . 8 
1 . 3 
1 . 4 
0 . 6 
0 . 8 
0 . 7 
0 . 9 
0 . 3 
1 . 1 
1 . 2 
0 . 6 
1 . 2 
1 . 1 
1 . 3 
0 . 0 
1 .4 
1 . 2 
1 . 3 
1 . 2 
1 . 1 
0 . 9 
1 . 0 
1 .0 
0 . 7 
1 . 0 
1 . 0 
1 .1 
2 . 1 
1 . 5 
1 . 8 

U n c e r t . 
S y s t . 

1 . 3 
1 . 3 
1 . 3 
1 . 3 
1 . 3 
1 .2 
1 . 2 
1 .2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1 . 2 
1.2 
Г. 2 
1 . 2 
1 . 2 
1 . 3 
1 . 3 
1 . 3 
1 . 3 
1 .3 
1 . 4 
1 . 4 
1 . 4 
1 .4 
1 . 4 
1 .4 
1 .4 
1 . 4 
1 .4 
1 .4 

Yale evaluation reported by Stewart, LaBauve, and Young in LA-4574 
[ ENDF-14, EANDC-141J . As suggested by Stewart, o~ (H) is assigned 
a 1. 0%uncertainty and in the 1-6 MeV range this is assumed to be а 
systematic uncertainty. 
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TABLE I. 23->U Spin assignments. The choice of absolute value 
of spin assignments from the present work is predicated upon the 
assumption that the quantity yll, where у is the 235u magnetic 
moment and H is the hyperfine field, is negative. 

К <«') 

ч V 

v* 

*^<^L 

l . i ) 
3.14 
3.«l 
t . U 
3.41 
(.17 
ела 
3.07 
«.JJ 
• . i ? 

10.2 
11.T 
12.( 
12. ) 
13 . ) 
13.« 
14.2 
14.6 
13.« 
16.1 
16.7 
1S.1 
19.0 
19. Э 
20.7 
11.1 
22.9 
11.» 
23.« 

14.1 
i%.t 
26.4 
27.S 

j 
j 

- « 4 4 - . . 

. 4 4 3 4 - - -
) - - J 

- - - 3 3 3 -
3 - - 3 - . -
. . . j -

4 - 4 - 4 4 4 -
3 4 3 - 4 3 4 -

4 - - 4 4 4 4 

3 4 . . . . 4 
3 4 - 3 - - 4 

* * " - « - ] « 
> - - - . 3 
. . . . . J 
- - - . . « 

« - - 3 - - « 

29.7 
30.« 
30.9 
32.0 
33.J 
34.4 
34.9 
3J.2 
35.3 
38.4 
39.4 
40.S 
41.3 
41.« 
41.9 
42.3 
42.7 
44.0 
44.« 
43.1 
46.« 
47.0 
4S.3 
49.« 
49.5 
31.3 
52. ) 
55.1 
56.0 
3C.« 
M . l 
38.7 

3 4 - - - . 4 
3 4 - - 4 4 - 4 

4 - - 4 4 - 4 
- 3 - - 4 4 . 3 

: * :.: ]]":{• 
. . . . . . . j 
- 4 - - 4 3 - 3 
. . . . . . . 4 

- - 3 - - J - 4 

. . . . . . . 4 

. . . . . . . ) 

. . . . . . . 4 

. . - . . . - 4 
. - . . . ' . - j 

. . . . 4 . 4 
. . . . J 

. . . 4 - -

. . . . ) - 4 
- . . . . . - 4 

T.rctnt - 100 «0 44 100 30 32 79 50 «2* 
Asrc'br.nc 

Ко. A a s l p - 65 13 3 1« 13 I 2) 14 4 29« 
Mats 

»Excluding t«»OQUices In btacket* 

S.f. 

w c«.r. 

*Ul. 
'ft. 

2 

• 
» 
10 
11 

4«f. 
H.r. 
hUl. 

»».». 
»»«f. 

13 
1 ) 
14 

1« 
17 



TA3LE I. 

Energies and intensities of gamma rays from thermal neutron capture by Li. 

Ey (keV) 

980.6 -± 0.2 

1052.0 * 0.2 

2032.5 ± 0.28 

.W ( k e v } 

0.06 

0.07 

0.28 

ETRANS ( k e V ) 

980.7 ± 0.2 

1052.1 ± 0.2 

2032.78 ± 0.15 

I (nb) 

4.82 

4.80 

40.56 

I(y/100n) 

10.6 ± 1 

10.6 ± 1 

89.4 ± 1 

ICy/lOOn)1 

30 

20 

80 

I(Y/100n)2 

9.83 

4.91 

89.33 

L. Jarczyk, J. Lang, R. Müller, and W. Wölfi, Helv. Phys. Acta 34, 483 (1961) 

'V. J. Orphan, N. C. Rasmussen, and T. L. Harper, DASA-2570. This result is presumably inferred 
from lithium in national abundance. 

Table II. 

G(.n,y) for thermal neutron capture by Li. 

a(n,Y) (mb) 

45.4 ± 3 

40 

40 

44 

33 

37 

± 12 

i 8 

i 10 

± 5 

± 4 

Reference 

This ttfork. 

L. Jarczyk, et al. (1961), reported in BNL-325. 

W. Imhof, et al (1959), reported in BNL-325. 

E, A. Koltypin and V. M. Morozov (1956), reported in BNL-325. 

D. J. Hughes, et al. (1947), reported in BNL-325. 

Recommended value, BNL-325. 
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Appendix VI 

IAEA Study Group Meeting on Nuclear Data for Applications 

(international cooperation in the compilation, evaluation, 
exchange and dissemination of nuclear level scheme 
and decay data applied in science and technology) 

(in former meetings referred to as "X-centres meeting") 

Provisional date« 29 April - 3 May 1974 

Place: IAEA Headquarters, Vienna 

Suggested items for a 

Provisional Technical Agenda 

(prepared from suggestions received from existing nuclear data centres) 

I. Review of recommendations from international meetings and 
bodies; agreement on general data scope. 

II. Framework for an internfitional cooperation in the compilation, 
evaluation and exchange of nuclear structure and decay data 

1. Which centres or groups are or will he available 
to cooperate ? 

2. Centralization versus decentralization» e.g. centralized 
system with decentralized input ? 

III. Bibliographic references (system = keyword and reference system) 

1. Review of existing and planned collections, compilations, 
computerized systems and cooperative links 

2. Adoption of a preferred system and detailed discussion 
of its keyword content 

3. Agreement on formats and rules for the exchange of 
keywords and references 

(a) 
4. Specification of responsibilities 
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IV. Experimental data 
1. Review of existing and planned collections, compilations, 

computerized systems and cooperative links 
2, Agreement in detail on data types 'and on numerical, physics 

and bibliographic content to Ъе included in the compilation 
and transmission of experimental data files 

3. Agreement on formats and rules for the compilation and 
transmission of experimental data 

(a) 
4, Specification of responsibilities 

V. Evaluated data 
1. Review of existing and planned collections, compilations, 

computerized systems and cooperative links 
2. Agreement on formats and rules for the transmission 

of evaluated data 
(a) 

3. Specification of responsibilities 

VI. Evaluation 
1. Who does what for whom ? 
2. Rules for evaluation 

VII. Existing and planned publications of references and of tables 
and graphs of experimental and/or evaluated data 

VIII. Feasibility and functions of an international data information 
bureau for applied users 

IX. Author's guide 

X. International newsletter on compilations and evaluations 

(a) Hote» ' are meant responsibilities for 
(i) maintaining the masterfile 
(ii) input and checking 
(iii) providing retrievals 
(iv) documenting agreed rules, keywords, etc. 
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Appendix VII 

INDC Standing Sub-Committee on 

Nuclear Data for Safep̂ iards Technical Development 

Summary of Deliberations 

Following the recommendations made Ъу the Sub-Committee, which 
were endorsed by the 5"th INDC Meeting, the IAEA Nuclear Data Section 
had distributed the Request List of Nuclear Data for Safeguards 
Development Purposes (lNDC(NDS)-50/U+S) in March of this year. 

The Request List combines the lists submitted by three Member 
States: the Federal Republic of Germany, the USA and the USSR. 

The Japanese Nuclear Data Committee has now produced a request 
list for data for safeguards techniques. It was noted that this 
includes data needed for burnup determination by non-destructive 
or destructive measurement. 

Updating of the German Request List for Safeguard^ is now in 
progress. 

Because the Request List for Safeguards is a recent development and 
Work is in progress which could meet many of the requirements it 
was considered that frequent revisions of the List would be desirable. 
It was therefore recommended that the IAEA Nuclear Data Section should 
be asked to issue a revised list, including the Japanese List and the 
revised German List. 

A schedule was proposed for a possible programme for the production 
of a revised Request List for Safeguards. Revised Lists would be 
sent to the Nuclear Data Section by 1st April 1974. These would be 
incorporated in the WRENDA file with appropriate flagging for Safe­
guards applications. A revised Safeguards Request List would then 
separately be issued in about June 1974. 



- 81 -

Appendix VIIf 
page 2 

Attention was drawn to a paper by Berenyi to the Paris Symposium 

in which it was claimed that many of the requests for half-life 

data and decay schemes were not clearly defined. Countries were 

asked to rescreen their safeguards data requests with respect to 

Berenyi's statements and submit the revisions to the Nuclear Data 

Section by 1st April 1974. 

It was recommended that the future of the Safeguards Request List 

should be considered by the new Subcommittee which supersedes the 

Safeguards Subcommittee. Noting the wider coverage of the present 

Request List it was suggested that a List covering the requirements 

for Safeguards,.Burnup Determination and Chemical Plant Reprocessing 

might be appropriate. 
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Appendix VIII 

Report of the Ad-hob Sub-Committee 

on nuclear data measurement programmes for developing countries 

Members» Schmidt (Chairman), Ricabarra, Divatia, Conde, Rose, 
Slaus, Motz, Sukhoruchkin, and O'Neal (iAEA). 

A, Discussion 

Schmidt introduced the discussion by noting that a number of WRENDA 
requests would lend easily to measurements in developing countries 
with a double benefit to the user community of nuclear data and to 
the training and buildup of technical and scientific know-how in the 
developing countries. 

The motivation for- such measurements among scientists in developing 
countries was considered to be threefold: 

1. Fundamental Research 

2. Use to an applied programme in the relevant country 

3. Contribution to the International Nuclear Data effort. 

It was felt that the use of nuclear techniques in food supply, 
disease control, energy and mineral resources and similar fields 
offered a suitable scope for such measurement programmes. However, 
since the INDC is just beginning to interest itself in these fields, 
implementation of such programmes was felt to be a long range task. 

It was noted that many WRENDA requests are coupled with fundamental 
interests and that selection of such requests would provide an 
enhanced motivation for nuclear data measurements. 

It was felt that availability of funds or equipment and exchange of 
personnel will play an important part in stimulating such measurements. 

Bilateral agreements between a developed and a developing country, 
where the Agency could act as a catalyst, were considered. Sharing of 
funding among these three parties, on an appropriate basis, was also 
discussed, where the IAEA share could come from the targets and samples 
programme suitably linked to WRENDA requests. 

Mr. O'Neal pointed out the limitations of funding by the Agency in 
addition to the support already provided by the targets and sample 
programme. While nuclear data research would.not fall within the scope 
of the UNDP programme, he suggested to approach UNESCO, the UN Agency 
for training and education programmes, in this matter. 
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B. Conclusions 

1. The subject was felt to Ъе of sufficient importance to 
justify the continuation of the ad-hoc subcommittee at 
least until the next INDC Meeting. 

2. The ad--hoc subcommittee members should attempt to specify 
one or two measurement programmes to concretize the programme. 

3. INDC members should informally enquire whether bilateral 
agreements for such measurement programmes could be arranged. 

4. IAEA could supply only very small funding provided the 
measurements envisaged are closely linked to major nuclear 
data areas in the WRENEA request lists. 

5. The Nuclear Data Section will undertake to compile a concise 
listing of available facilities and major experimental 
programmes in developing countries and provide this information 
to INDC members. 

6. The Agency should explore with UNESCO the possibility of 
additional funding for auch programmes. 
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Appendix IX 

IAEA HANDBOOK ON NUCLEAR ACTIVATION CROSS-SECTION DATA 

Due to the fas t progress of ac t iva t ion ana lys i s in the l a s t decade 
and i t s wide app l ica t ions in medicine, environmental con t ro l , indus t ry , 
ag r i cu l tu re e t c . . . the need has a r i sen among workers in the f i e l d for 
a small handbook conta ining the var ious types of c ros s - sec t ions values 
whose knowledge i s required for a c t i v a t i o n ana ly s i s . Such a book should 
also be of spec ia l i n t e r e s t for developing count r ies where well equipped 
l i b r a r i e s are genera l ly not ava i l ab l e . 

Following numerous suggestions from outside u s e r s , from Agency meetings and 
from i n t e r n a t i o n a l surveys of data needs, the Agency i s cu r ren t ly p r e ­
paring the publ ica t ion of such a handbook from outside s c i e n t i s t s and 
from NDS. I t w i l l be ed i t ed ea r ly in 1974 and include the following: 

Preface 

2200 m/sec Neutron Activation Cross Sections, by R. Sher, Stanford 
University, Stanford, California, USA 

Neutron Resonance Integrals,by M. Drake, Science Associates Inc., 
La Jolla, California, USA 

Tables and Graphs of Cross Sections for (n,o<), (n,p) 
and (n,2n) Reactions in the Energy Region E = 1 to 37 MeV, 
by M. Bormann, H. Neuert and W. Scobel, 
I. Institut f. Experimentalphysik, Universität Hamburg, 
Hamburg, Fed. Rep. of Germany 

Part I: Tables of recommended (n,p), (n,p( ) and (n,2n) Cross Sections 
between 13.9 and 15«1 neutron energy 

Part IltGraphs of recommended (n,p), (n,o() and (n,2n) excitation 
functions between 1 MeV and 37 MeV neutron energy 

Cross Sections for Fission Neutron Spectrum Induced Reactions, by 
A. Calamand, Nuclear Data Section, IAEA 

Excitation functions for charged particle induced reactions in light 
elements at low projectile energies, by J. Lorenzen and D. Brune, 
AB Atomenergi,' Studsvik, Sweden 

Photonuclear cross sections, by B. Bülow and B. Forkman, University of 
Lund and Lund Institute of Technology, Lund, Sweden. 
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Appendix X 

Requirements and applications 

of border-line nuclear and atomic data 
. • • l l . l » . • • , . — . . » — . . • • II М И М — . Ч ^ Щ n - ü , . » ! . ! ! "Ill • I Д И И Ш Ч Г . B U I 

(D. BertSnyi) 

One of the main conclusions of the IAEA Symposium on Applications 
of Nuclear Data in Science and Technology held in Paris in.March 
this year was the great need for data on the border-line between 
nuolear and atomic data. 

The fact is that there are several fields of applicatio'n which are 
connected to, or have an origin in the nuclear techniques, partly 
already mentioned during this meeting, especially in the report of 
the. ad-hoc sub-»committee headed by Dr. Rose (see Appendix IV). 
Such fields are e.g. 

X-ray data (energy and relative intensity, absorption 
coefficient, electron and charged particle cross 
sections, etc.) 

in radioisotope X-ray fluorescence analysis, 
analysis by X-rays excited by electrons and charged 
particles in accelerators 

ECSA (electron spectroscopy concerned with applications) 
X-ray microprobe analysis, etc. 

Absorption and scattering data for different radiations 
(cross sections for absorption and scattering, angular 
distributions, effective atomic numbers, etc.) 

in dosimetry, medical and biological applications, industrial 
applications, etc. 

The task is similar as it was in the case of the non-neutron or 
"non-energy" nuclear data in general, partly carried out last 
year in IVGNSRDs 

to survey and summarize the tabulations available to discuss 
whether the tables above meet the claims and needs 

to initiate compiling new tabulations (as e.g. the excellent 
recent table on X-ray fluorescence yields made by Bambynek 
and numerous other scientists in an international colla­
boration) and measurements. 



- 86 - Appendix X. 
page 2 

Several "energy" and "non-energy" fields are concerned 
with the data topics in question but it seems to Ъе most 
adequate that the problems of "border-line nuclear and 
atomic data should be covered by the future fourth "non-
energy" sub-committee. Consultations, request lists are, 
however, necessary with and from experts of the fields 
concerned. 
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T a b l e 1 
239 

C o m p a r i s o n of e v a l u a t e d and m e a s u r e d oc v a l u e s for P u 

N e u t r o n 
e n e r g y 
(KeV) 

0, 1-0,2 
0 , 2 - 0 , 3 
0 , 3 - 0 , 4 
0 , 4 - 0 , 5 
0 , 5 - 0 , 6 
0 , 6 - 0 , 7 
0 , 7 - 0 , 8 
0 , 8 - 0 , 9 
0 , 9 - 1 , 0 

1-2 
2 - 3 
3-4 
4 - 5 
5-6 
6-7 
7-8 
8-9 
9 -10 

10-15 
15-20 
2 0 - 2 5 
2 5 - 3 0 
3 0 - 3 5 
3 5 - 4 0 
4 0 - 4 5 
4 5 - 5 0 
50 -55 
60 -70 
7 0 - 8 0 
8 0 - 9 0 
9 0 - 1 0 0 

150 
250 

j j S . I . Sul 
2 ] V. P . В 

e v a l u a t e d 
da ta 

DJ 
0 ,87 
1,05 
1, 14 
0 , 4 9 
0 , 7 4 
1,69 
0 , 9 9 
0 , 8 0 
0 , 7 1 

0 , 9 4 
1,21 
1,04 
0 , 8 7 
0 ,87 
0 , 8 7 
0 , 6 7 
0, 57 
0 , 6 0 

-
-
-
-
-
-
-
-
-
-
-
-
"* 

d i o r u c h k i n e , 
o l o s t s k y and 

m e a s u r e d 
da ta 

I T E F Q Q 

0 , 9 3 
0 , 9 6 
1, 15 
0 ,62 
0 , 7 8 
1,58 
1,02 
0 , 8 5 
0 , 9 3 

0 , 9 5 
1, 08 

(0, 77) 
(0, 84) 
(0 ,81 ) 
(0 ,696) 
( 0 , 7 3 ) 
( 0 ,63 ) 
( 0 ,65 ) 

( 0 ,63 ) 
(0 ,50 ) 

( 0 ,42 ) 
-
-
-
-
-
-
-
-
"" 

A t o m . E n e r g 
al - Second К 

e v a l u a t e d 
data 

( Sowerby 
and Konshin) 

0 , 8 4 5 
0 ,912 
1,150 
0 , 4 8 3 
0, 704 
1,673 
0 , 9 7 3 
0, 778 
0, 717 

0 ,927 
1, 108 
0 , 8 9 5 
0 , 8 2 1 
0 , 8 6 7 
0 , 8 1 6 
0, 629 
0, 575 
0, 617 

0, 509 
0 , 4 1 9 
0 , 3 9 5 
0 , 3 5 0 
0 ,312 
0 , 2 8 0 
0 ,252 
0 , 2 3 2 
0 , 2 1 3 
0, 199 
0, 182 
0, 165 
0 , 159 
0, 160 

0, 170 
0, 126 

. 3 1 , _ 3 _ 0 9 7 1 
i e v Conferenc 

m e a s u r e d 
da ta 

at IAE [У] 

_ 
-
-
-
-
-
-
-
-

-
-
1,20 
0 , 9 6 
0 , 8 1 
0 ,69 
0 , 5 4 
0, 54 
0 , 4 3 

0 , 4 8 
0 , 4 0 
0 , 3 6 
0 ,32 
0 ,29 
0 , 2 5 

0 , 2 3 
0 , 2 0 

0, 14 

0, 14 
0 ,09 

) 245 
:e on n e u t r o i 

m e a s u r e d 
da ta a t 

IAE [ d ] and 
F E I |~5"j [~6 j 

0 , 9 4 
1,01 
1,31 
0 ,64 
0 , 9 3 
0 , 9 3 
1,25 

0 ,87 

1,06 
1,06 
-
-
-
-
-

0, 50 

0, 52 
0 , 3 4 
0 , 3 4 
0 , 3 0 
0 ,27 
0 , 2 5 
0 ,24 
0 , 2 1 
0 , 1 8 5 | 
0 , 1 7 4 1 
0, 171 
-

0, 115 
( 0 , 103) 

1 p h y s i c s 
( 28 M a y - 1 J u n e 73) 

£ 3 ] P . E . Voro tn ikov and a l - S e c o n d K i e v C o n f e r e n c e on n e u t r o n p h y s i c s 
( 28 M a y - 1 J u n e 73) 

[ 4 ] G. V. M u r a d y a n and a l - F i r s t K iev C o n f e r e n c e on n e u t r o n p h y s i c s 
( 2 4 - 2 8 M a y 1971) 

[p] V . N . Kononov and a l - F i r s t K iev C o n f e r e n c e on n e u t r o n p h y s i c s ( 2 4 - 2 8 May 71) 

Г б] V . N . Kononov and a l . - B u l l e t i n n°9 of the Obn insk . N u c l e a r Data C e n t r e 
(page 37) . 
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Table II 

Comparison of integral measurements and calculated data from different 
set of cross sections for the a value of 239 Pu 

1 
2 
3 

e n e r g y r ange : 0. 1 to 25 KeV 

26 g roup c o n s t a n t s - Obninsk 
ORNL differenticil data 
H a r w e l l d i f ferent ia l da ta 

ca lcu la t ed a value 

0 .311 
0.439 
0. 360 

c a l c u l a t e d / m e a s u r e d 
a value 

0 .72 
1.00 
0 .84 

Result of the integral measurement a = 0. 43 +_ 0. 03 

Table III 

Measured capture c ross section of 238 U 

E n e r g y 
(KeV) 

20-30 
30-40 
40-50 
50-60 
60-70 
70-80 
80-90 

F . E . I. data 
( b a r n s ) 

0 ,516 + 0 ,010 
0,439 + 0,012 
0, 382 + 0, 005 -
0 ,366 + 0, 008 
0 ,310 + 0 ,004 
0 ,284 + 0,002 
0,248 + 0 , 0 0 4 

O. R. N. L. data 
(ba rns ) 

0, 551 + 0, 03 
0 ,488 + 0 ,02 
0 ,421 + 0,02 
0 ,341 + 0 ,02 
0 ,296 + 0, 02 
0 ,257 + 0 ,02 
0 ,234 + 0 ,02 

Rat ios (%) 

7 
11 
10 
- 7 
- 5 
- 10 
- 10 

Table IV 
238. 

Measured and evaluated data of the capture cross section of U at 30KeV 

Author s 

Pan i tk ine (1973) 
de S a u s s u r e (1973) 
Moxon (1969) 
F r i s e n h a m (1970) 
P i t t e r l y (evaluation) 
Sower by (evaluation) 
P r i c e ( evaluat ion) 

C r o s s sec t ion va lues (Mbarns) 

474 + 15 
528 + 30 
418 + 29 
463 + 23 
4 5 6 
468 + 13 
479 

Rat ios ( r e l a t i v e 
to Pani tk ine) 

1, 00 ( r e f e r e n c e ) 
1, И 
0 ,88 
0 ,98 
0 ,96 
0 ,99 
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APPENDIX XI (3) 

Table 5 

238 239 
A c c u r a c y on U and Pu n u c l e a r data 

i so topes 

2 3 9 P u 

2 3 8u 

quanti ty 

ос 

7 

(Tn,n ' 
7 

e n e r g y r ange 

0, 1 KeV-15 MeV 

0, 1 KeV-10 MeV 

0, 1 KeV- 4 MeV 

t h e r m a l - 15 MeV 

0, 5 KeV-14 MeV 

t h r e s h o l d - 2 0 MeV 

t h r e s h o l d - 1 5 MeV 

t h r e s h o l d - 1 4 MeV 

ach ieved 
a c c u r a c y (%) 

10 

20 

2 

10 

6 

20 

3 

needed 
accu racy (%) 

4 - 3 , 8 

5-4 

5 - 3 , 6 

0, 5 - 0 , 75 

3 , 3 - 2 , 7 

2 

1,3 

number 
of r e q u e s t 

16 

7 

8 

7 

9 

8 

12 

3 
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Gamma ray energy c a l i b r a t i o n standards 

( L ä m m e r - N. D. S.) 

The survey given in the t ab le is 1 mainly based on the work of 
Greenwood et a l . [ l ] and Helmcr et a l . [ 2 ] (up to 1.3 MeV). Measure­
ments of these authors in the range of 1.3 - 3,6 MeV are i n progress 
but yet unpublished. 

The work [ 1 , 2 ] i s based on the most recent adjustment of „ 
fundamental constants by Taylor et a l . [ 3 ] , y ie ld ing a value for m С 
of: ° 

5II.OO4I + 0.0016 keV 

For c ry s t a l spectrograph measurements i t i s necessary t o convert 
wavelength's measured i n X-units i n to A. I t i s agreed to f ix the 
tungsten КЬ> l i n e a t : 

X(w Kp^) = 208.5770 xu 

There are several con f l i c t i ng r e s u l t s for the conversion of XU to 
ft (see d iscuss ion by Marion [ 4 ] ) . The best agreement between the h'Kr*., 
and mQC- based energy sca les was reached (see ref . [ l ] for d e t a i l e d 
d iscuss ion) using the following readjus ted conversion f a c t o r s : 

Д = 1.0020960 тЯ/XU (+ 5.3 ppm) 

E = 12398.541 + 0.041 GV'K 

y ie ld ing the energy (eV) of the VJ Kc<, l i n e : 

59.31918 + 0.00035 keV (+ 5.9 ppm) 

The most recent r e s u l t s of d i r e c t comparisons of the 412 keV Au-198 
y - r a y by Hurray e t a l [ 5 j 6 ] with т0С^ were adjusted by Greenwood et a l . 
to the nevi value for m C^. The r e s u l t i s : 

о 
411.794 + 0.008 keV (+ 19 ppm) 

In conseqiience all primary energy standards obtained by direct 
comparison with the Au-198 412 keV у -ray cannot be more precise than 
+ 19 ppm. This has to be kept in mind when one comes across experi­
mental results and/or evaluations quoting higher precision. It is 
common practice to evaluate data using weighted averages of final 
results (i.e. full energies) and to calculate the uncertainty in 
this way. If a sufficient number of consistent high precision measure­
ments is available, this procedure could lead to an uncertainty below 
that of the primary standards. To evaluate the uncertainties correctly, 
these should be calculated from the weighted averages of measured 
energy differences, and the uncertainty of the standard has to be 
added in quadrature. 

As Greenwood et al [l] and Helmer et al [2] have taken this into 
account and have also adjusted other results of direct comparisons 
and included them in their set of recommended calibration energies, 
their values up to 1.3 MeV are preferred and reproduced here. 
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Exceptions arc the Th-228d (Pb-212) 238.6 kcV f - r a y (adjus ted to 
the new value for Au-198), the Th-228d('fl-2O0) 510.7 keV ^ - r a y and 
the Ra-228d (Лс228) 911 keV ""-ray which are taken from Marion's 
evalua t ion [4]« 

Above 1300 keV: 

Ag-llom data are taken from Helmer et al [ 7 ] . The energy of the 
C0-6O 1332 keV ^ - r a y i s the unweighted average of the readjus ted 
da ta of Murray et al [ 6 ] (as adjusted by Helmer et a l [2}) and Gunnik 
e t al [ 8 ] (adjusted here : difference between double escape peak at 
ЗЮ.5 keV and Ir-192 ry - l i n e s at 308.4 and 316.5 keV. The uncer t a in ty 
of + 15 eV quoted by Gunnik. e t al [ 8 ] i s based on 
the u n c e r t a i n t i e s of the Ir-192 l i n e s adjacent to the doxible escape 
peak. Helmer e t a l [ 7 ] have pointed out tha t the value to be added to 
the double excape peak to ca l cu l a t e the r e s u l t for the fu l l energy peak i s 
not 1022.008 + 0 . 0 0 3 keV due to f i e ld e f f ec t s in the de tec to r and to 
the ann ih i l a t i on with bound e l e c t r o n s . Therefore the unce r t a in ty 
quoted by Gunnik e t a l appears to be u n r e a l i s t i c , and the unweighted 
average i s taken as fol lows: 

1ЗЗ2.515+ Q.015 [ 8 ] 
1332.491 ± 0.041 Г6,21 
1332.503 + 0.030 

The Bi-207 1770 keV value i s taken from Marion [ 4 ] . 

The values for Y-88, Na-24 and Th-228d are those recommended by 
Heath [ 9 ] . 

All o thers are taken from Gunnik et a l [8 ] ( i . e . La-140, Sb-124, 
Co-56). Reservations with respec t to the prec ise energy values and 
the quoted u n c e r t a i n t i e s have been discussed above. 

Note: d a f t e r mass numbers mean: y i r a y s from daughter products i n 
secular equi l ibr ium with the nucl ides l i s t e d . 
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Kncrpy Calibration Standard?; 

I so tope 

Та-183 

w (*ч - x) 
Am-241 

Se-75 
Ta-182 

Sro-(Gd)-153 
Ba-133 
Та-183 
Tm-170 
Та-182 

Ta-183 
Cd-109 

Se-75 

Gd-153 

Ta-183 
Ta-182 

Sm(Gd)-153 

Ta~l83 

Lu-177 
Ta-182 

Ta-182 

Se-75 
Co-57 
Os-185 

Se-75 
Co-57 
Fe-59 
Ta-183 

Ce~141 
Ta-182 
Ta-182 

Au-199 
Os-185 

Ce-139 
Ta-182 

Pe-59 
Ta-183 

Energy (keV) 

52.596 + 0.001 

59.31918 + 0.00035 

59.537 + 0.001 
66.055 + 0.009 
67.750 + 0.001 
69.676 + 0.002 

8О.998 + 0.008 
82.919 + 0.001 

84.254 + 0.003 

84.680, + 0.002 

84.712 + 0.002 

88.037 + 0.005 

9^.733 * 0.002 

97.432 + 0.003 

99.080 + 0.002 

100.105 + 0.001 

103.180 + 0.002 

107.932 + 0.001 

112.954 + 0.003 

113.673 + 0.002 
116.418 + 0.002 

121.115 + 0.003 

122.063 + 0.004 
125.358 + 0.004 
136.000 + 0.005 

136.473 + 0.004 
142.648 + 0.004 
144.127 + 0,002 

145.440 + 0.003 
152.434 + 0.002 

156.387 + 0.002 
158.370 + 0.003 

162.854 + 0.008 

I65.853 + 0 . 0 0 7 

179.393 + 0.003 

192.344 + 0.006 

192.646 + 0.005 

I so tope 

Ta-182 

Se-75 
Tc-95m 
Au-199 

Lu-177 
Ta-182 

Ta-182 

Os-185 

Th-228 d 

Tc-95m 
Ta-182 

Se-75 
Ba-133 

Hg-203 

Se-75 
Ta-183 
I r -192 

Tb-160 

Ba-133 

Se-75 
I r -192 

I r -192 

Cr-51 

. Ta-183 

Ba-133 
Ta-183 

Ba-133 
Sn-113 

Se-75 
Pb-203 

Au-198 

I r -192 

Be-7 

I r -192 

Th-228d 
~2 m0C 

Sr-85 

Energy (keV) 

198.356 + 0^004 

I98.596 + 0.007 
204.117 + 0.005 
208.196 + 0.005 

208.362 _+ 0.010 

222.110 + 0.003 
229.322 + 0 . 0 0 6 

234.158 + 0.010 
238.623 + 0.009 

253.066 + 0.006 

264.072 + 0.006 

264.651 + 0.008 

276.397 + 0.012 
279.188 + 0.006 

279.528 + 0.008 

291.724 + 0.0C6 

295.949 + 0.006 
298.572 + 0.006 

ЗО2.851 + 0.015 

303.913 + 0.007 

308.445 + 0.007 

316.497 + 0.007 
320.078 + 0.008 

353.999 + 0.004 
356.005 + 0.017 
365.615 + 0.007 
З83.851 + 0.020 

391.688 + 0.010 

400.646 + 0.009 

401.315 + 0.013 
411.794 + 0.008 
468.062 + 0.010 

4 7 7 . 5 9 3 + 0 . 0 1 2 

484.570 + 0.011 

5Ю.721 + 0.020 

511.0041+ 0.0016 

513.996 + 0.016 
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БПОГЯУ C a l i b r a t i o n Standards ( c o n t . ) 

I so tope 

Bi-207 
Tc-95m 

Th-228 

I r -192 

Os-185 

I r -192 
I r -192 

Os-185 

Ag-110m 

Cs-137 
Au-198 

Pb-203 

Nb-94 
Ag-110m 

Os-185 

Zr-95 
Ag-110rn 

Zr-95 
Ag-110m 

ьпэ-95 
Tc-95ra 

Co-58 

Ag-110m 

Tc-95m 

Mn-54 
Tc-95m 

Co-56 

Nb-94 
Os-185 

Tb~l60 

0 s - l 8 5 

I r -192 

Ag-110m 

Sc-46 

Y-88 

Ra-228d 

Energy (keV) 

569.689 + 0.013 
582.068 +O.OI3 

583.174 + 0.013 
588.572 + 0.012 

592.066 + 0.014 

604.401 + ° - 0 1 2 

612.450 + 0.013 

646.111 + 0.017 

657-638 + 0.019 

661.638 + 0.019 
675.871 + 0.018 

680.495 + 0.017 
702.627 + 0.019 
706.669 + 0.020 

717.424 + 0.018 
724 . I84 + 0.018 

744.254 + 0.020 

756.715 + 0.019 

763.928 + 0-019 
765.786 + 0.019 

786.184 + 0.017 

810.757 + 0.021 
818.018 + 0.022 

820.60S + 0.019 

834.827 + 0.021 

835.132 +• 0.018 

846.751 + 0.019 
87I.099 + 0.018 

874.814 + 0.019 

879.364 + O.OI8 
880.272 + 0.019 

884.52З + 0.018 

884.667 + 0.018 

889.258 + 0.018 

898.021 + 0.019 

911.07 + O.07 

I so tope 

Ag-110m 

аъ-160 

аъ-160 

Tc-95m 

Bi-207 
AU-198 

Fe-59 
zn-65 
Sc-46 
Ta-182 

Co-60 

Tb-160 

Ta-182 

Ta-182 

Ta-182 

Ta-182 

Tb- l60 
Ta-182 
Na-22 

Ta-182 

Fe-59 
Co-60 

Co-56 

Na-24 
Ag-110m 

Ag-110o 
C e - P r - 1 4 4 

Ag-110m 

Ag-110m 

La-140 

Sb-124 

Bi-207 

Co-56 

У-88 

Co-56 

Co-56 

Energy (keV) 

937-483 + 0.020 
962.295 + 0.020 

9 6 6 . I 5 I + 0.020 

Ю39.247 + 0.022 

1063.635 + 0.024 

1087.663 + 0.024 

IO99.224 + Ö.O25 

H I 5 . 5 1 8 + 0.025 

1120.516 + 0.025 

1121.272 + 0.026 

1173.208 + 0.025 

1177.934 + 0.024 
II89.O22 + 0.027 

1221.376 + 0.027 

1230.989 + 0.028 

1257.390 + 0.028 
1271.850 + 0.026 

1273.703 + 0.028 
I274.51I + 0.028 
1289.126 + 0.029 

1291.564 + 0.028 

1332.503 + 0.030 

1360.219 + 0.040 
1368.650 + 0.050 

1384.267 + 0.029 

1475.757 + 0.034 

1489.14 + 0.07 
1505.OO6 + 0.032 

1562.264 + 0.033 
1596.200 + 0.040 

I69I .022 + 0.040 

1769.71 + 0 . 1 3 
1771.33 + 0.06 

1836.13 + 0.04 

2015.33 + 0.07 
2034.90 + 0.06 
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Energy Calibrate on Standards ( c o n t . ) 

Isotope 

Ce-Pr-144 
Co-56 
Th-228d 
Na-24 
Co-56 
Co-56 
Co-56 
Co-56 

Energy (keV) 

2185.32 + 0.05 
2598.52 + 0.05 
2614.611+ 0.060 
2754.Ю + 0.07 
3202.18 + 0.07 
3253.61 + 0.06 
3273.16 + O.O7 
3451.29 + 0 . 1 0 
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Standards for Ge(Li) detector efficiency calibration 
* • • ! P i n » m i l • — •• - x • i I ' l i w u m и « » . 1 1 » ^ ч 1 и — > ! . » • ' » — • • • д м ч в в . щ « »• »• • • • • • • • * - • 

( Lämmer - N. D. S. ) 

The standards shown in the tabic are only primary standards. 
Primary standards are nuclides for which the values for absolute 
gamma ray branching can be calculated from the decay scheme with 
high confidence. Thus the selected values do not depend on a 
previous detector efficiency calibration. The values used depend 
only on: 

- values for beta ray branching; 

- internal conversion coefficients; 

- in some cases on relative intensities of weaker V-rays feeding 
or depopulating the the same level, as the У-ray listed; 
however, the uncertainty of the intensity of the second gamma 
ray does not severely influence the uncertainty for the gamma 
ray listed. 

Appendix? 

1) C0-6O y-ray branching. 

1173 keV: ß -branch to the 2505.7 keV level 99.88 + 0.02 <?: 
total conversion coefficient: 1.7 x 10~ • 

JJLiiLiEeXl decays "to ground state: no ji" 
U^-rays: 2158 keV 0.0012 $ 
total transition 1332 keV: 99.9988 $ 
total conversion coefficient: 1.3 x 10~ 

2) Ba-140 half life: 12.789 + 0.006 d [б] 
La-140 half life: 40.27 + 0.05 h [l] 

References^ 

1 M.J. Martin, P.H. Blichert-Toft, Nuclear lata A8 (1970) 1 
2 J.P.Emery et al, Hucl. Sei. Thigg. 48 (I972) 319 
3 M.J. Cabell, M. Wilkins, J. inorg. nucl. Chem. 32 (1970) 1409 
4 K.P. Walz, H.H. Weiss, Z. Naturf. 25a (1970) 921 
5 J.S. Merrit, J.G.V. Taylor, AECL-3512 (1969) 30 
6 5. Baba et al, J. inorg. nucl. Chora. 33 (1971) 5&9 
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Standards for Ge(Li) detector efficiency calibralion 

sorted by ^energy 

Nuclide 

Am-241 

Hg-203 
C0-.57 

Co-57 

Se-75 
Hg-203 

1-131 
Au-198 

Na-22 

Sr-85 

Sb-124 

Cs-137 

Nb-95 
Co-58 

Kn-54 
Co-56 

Y-88 

Co-60 

Na-22 

Co-60 

Na-24 

La-140 

Y-88 

Na-24 

Energy 
(keV) 

59.537 
74 .6 

122.063 

136.473 

264.651 
279.188 

364.49 

411.794 

511.004 

51З.996 

602.71 
661.638 
765.786 

810.757 

834.827 

846.751 
898.021 

1173.208 

1274.511 

1332.503 
1368.650 

1596.20 

1836.13 

2754.Ю 

I n t e n s i t y 
(°ß> per decay) 

35-3 + 0 .5 

12.8 + 0.2 

85 .6 + 0.2 

10.6 + 0.2 

59 .1 . + 0.2 

81 .5 + 0.2 

82 .4 + 0 .5 

95.53+ 0.05 

181.08+ 0.04 

99.28+ 0 .01 

98 .2 + 0 .1 

84.6 + 0..4 

99.80+ 0.04 

99.44+ 0.02 

99.978+0.002 

99.974+O.OOI 

93 .4 +0.7 

99.86 +0.02 

99-95 +0.07 

99.986+O.OOI 

100 

95-6 +0.3 

99.37 +0.02 

99.85 +0.02 

1 
Unce r t a in ty Ref. 

(*) ! 
» 1 

1.4 

1.6 

0.23 

1.9 

0.34 

0.25 

0.61 

0.05 

0.022 

0.01 

0 .1 

0.47 

0.04 

0.02 

0.002 

0.001 

0.75 

0.02 

O.07 

0.001 

-

0 .3 

0.02 

0.02 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

A 

1 

A 

1 

1 

1 

1 

Half l i f e 
1) 

433 + 2a 

46.59+O.05 d 

269.8 +0.4 d 

120 + 1 d 

46.59+0.05 d 

8.040 +0.001 d 

2.6946+O.OOIO d 

2 .60 +0.01 a 

64 .5 +0.5 d 

60.20 +0.02 d 

30 .0 +0.2 a 

35.045+0.005 d 

7 1 . З +0.2 d 
312.5 + 0 .5 d 

7 7 . 3 + 0 . 3 d 
IO7 + 1 d 

5.272 +0.002 a 

2 .60 .+0.01 a 

5.272 +0.002 a 

15.030 +0.003 h 

Ba-140 d 

IO7 + 1 d 

15.030 + 0.003 h 

Ref. 

1 

1 

2 

1 

1 

2 

3 
1 

1 

1 

2 ,4 

5 
1 

1 

i 
1 

4 
1 

4 
2 

A 

1 

2 

Comment 

a 

a 

b 

с 

b 

b 

a ,d 

b 

b 

b 

b 

b 

b 

b 

b 

b 

a 
b 

b 

b 

b',d 

b 

b 

b , d 

l) Half life units; h = hours, d = days, a = years 
References: A ... see Appendix 
Comments; 
a ... The accuracy of the intensity is less than 0.5$ of the value. However, there is 

no other more suitable standard in this energy range, 
b ... High accuracy intensity value calculated from level scheme. 
с ... Low accuracy, but reliable; as calculated from level scheme. 
d ... Not very suitable as standard because of short half life and/or difficult 

to produce. 
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134 i t л 
Cs 2 y e a r s 0 .605 or Cs 

Tracer 
8 5 c Sr 

8 8 Zr 

8 8 Zr 

F i s s i o n P r o d u c t s with Yields Suitable for Re fe rence Da ta . 

Nucl ide t 1/2 G a m m a - r a y Standard 
9 1 S r ( H - 9 1 S r m ) 9 .7 h o u r s 0 .748 MeV 9 ^Nb 0 .764 MeV 

1.025 Л Cs 0.662 
6 5 Z n 1.115 

9 5 Z r ( + 9 5 N b ) 65 days 0 .724 9 ^Nb 0.764 
0 .756 Cs 0 .662 

9 7 Z r - l - 9 7 N b m 17 h o u r s 0 . 7 4 7 ( 9 ? N b m ) 9 5 N b 0.764 

Mo+ Гс 0. 140( Tc ) . . . C a 0 .166 
„ С е 0. 145 

CofO.122 
[0 .136 

1 0 3 R u ( + 1 0 3 R h m ) 40 days 0.497 8 5 S r 0.514 1 0 6 R u 
1 0 5 R u ( + 1 0 5 R h ) 4 . 4 h o u r s 0 .726 i 4 7 N b ° ' 7 6 4 ! ° 6 R u 

Cs 0 .662 
1 0 5 R h 40 h o u r s 0 .306 1 0 2 R h 

0.319 

106D .106_,, . . c i o / ] 0 6 ü u v 85_ „ . . . 105„ 
Ru+ Rh 1 y e a r 0 .512( Rh) Sr 0 .514 Ru 

131 . , .13 '1„ m , 1 1 3 c 113, ft _ . , 125T 

I(+ Xe } 8 days 0 .364 Sn + In 0. 393 I 
0 .637 1 3 7 C s 0 .662 1 2 6 I 

95 
0 .723 7 N b 0.764 

13? 132 137 
Te + I 78 h o u r s ' 0 . 2 3 0 Cs 0 .662 

0 . 6 6 8 ( 1 3 Z I ) 
1 3 3 I 21 h o u r s 0 .53 8 5 S r 0.514 l25\ 126 

qc v^s 14? 
0 .796 У Nb 0.761 Cs 

137 _ - 1 3 7 n m , , ,137„ m» 137 „ 132_ 
Cs+ Ba 30 y e a r s 0.662 ( Ba ) Cs 0.662 Cs 

140_ J40. 

Ba+ La 13 y e a r s 

Ce 33 days 

M 3 C e 33 h o u r s 0 .293 1 3 7 C S 0 .662 139 
0.668 9 ' JNb 0.7 64 
0 .725 

1 4 7 N d 11 days 0 .533 8 5 S r 0.514 

° - 5 3 7 u n 
] . 5 9 8 ( H ° L a ) 

0.145 

85_ 
< 
141 „ 
1 3 9 ? Ce 

0.514 
1.460 
0. 145 
0.166 

13 3„ 
Ba 

139„ Ce 

Ce 



APPENDIX XV - - 99 -

?.3 5 
Fig. 1. U fission c r o s s sections in the energy region of 5 keV to 50 keV. 
The LINAC or BOMB data including more than 60 data points in one exper iment 
a r e not plotted in the figure. The evaluated curves of Konshin et al . and 
Davey a re shown for comparison. 

Fn (KeV) 

Fig. 2 - P re l iminary values for a~i of 2 3 5 U . This figure is reproduced from 

Käppeler and Konshin and Nikolaev's evaluated curve is added. 
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Z38 235 
E x a m p l e s of d i s c r e p a n c i e s on U and U data 

Table I 

Compar i son of Geel and Columbia da ta for ^ | ^> and S 0 of Г ' > and S„ of 2 3 8U 

0 k e V 

1 k e V 

2 k e V 

3 k e V 

4 k e V 

5 k e V 

1 k e V 

2 k e V 

3 k e V 

4 k e V 

5 k e V 

5 .8keV 

G e 

< Гп°^ 
1. 72 + 0 . 2 

2 . 57 + 0 . 2 

2 . 52 + 0. 2 

2. 98 + 0 . 2 

1. 54 + 0 . 2 

1. 9 5 + 0 . 2 

e l 

1. 

1. 

1. 

1. 

0. 

0. 

So 

02 + 0. 

22 + 0. 

28 + 0. 

19 + 0. 

56 + 0. 

52 + 0. 

13 

13 

13 

13 

13 

13 

C o l u m b i a 

< Pn°> 
2. 15 + 0 . 4 3 

2 . 36 + 0 . 4 6 

2 . 36 + 0 . 4 6 

2 . 13 + 0. 42 

S o 
1. 03 + 0. 

1. 13 + 0. 

1. 13 + 0 . 

1 .02 + 0. 

0 . 4 1 + 0. 

2 

22 

22 

21 

21 •* 

* between 4 et 4. 6 

Table 2 

235 A v e r a g e parameters of U from different a u t h o r s 

( acco rd ing to de Saus s u r e , ORNL) 

C r a m e r 

B l o n s 

K r e b s 

S m i t h 

P ° 
m e V 

0 . 1 2 3 

0. 139 

0. 143 

0. 125 

m e V 

37 

4 1 . 5 

52 

36 

meV 

115 

63 

158 

182 

eV 

0 . 3 2 2 

0 . 4 4 3 

0. 329 

0. 198 
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APPENDIX XVIII -

Activities of the NEA Neutron Data Compilation Centre, Saclay 

(Period July 1972 - September 1973) 

F.FRÖHNER 

1. Introduction 

The main developments at the OECD/NEA Neutron Data 
Compilation Centre at Saclay during the last 1<» months 
we re 

- introduction of a new system of computer programmes 
for all CINDA operations in April 1973, 

- increasing effort required to cope with the growing 
volume of data exchanged between the four neutron 
data centres under the EXFOR agreement, 

- steadily increasing number of requests for data, 

- publication of the Neutron Nuclear Data Evaluation 
Newsletter originally published by P. Ribon, since 
November 1972, 

2. Staff 

The CCDN staff situation was relatively stable. During 
most of the past 14 months the centre worked with a full 
complement of 18 (7 physicists, 2 technical assistants, 
2 programmers, 4 computer and key-punch operators, 2 
secretaries and 1 administrator). 

3. Dat̂ a Base 

The four main files forming the centre's data base 
have now reached the following sizes: 

- experimental data (NEUDADA) 1 900 000 data records, 

- evaluated data (ENDF, UKNDL,...) 600 000 " " , 

- bibliographic file (CINDA) 102 000 entries, 

- request file (RENDA) 1 356 requests. 
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3.1. Experimental data 

The systematic revision of older data from the CCDM 
service area continues. This work is now complete with 
respect to 

Austria, Belgium, Euratom, Finland, Greece, Italy, Japan, 
the Netherlands, Norway, Spain, Sweden, Switzerland, 
Turkey. 

Work on the remaining data - from France, the United 
Kingdom and West Germany - is in progress. 

Approximately 150 000 new data points from the CCDN 
service area were entered into the NEUDADA file together 
with the associated non-numeric information during the last 
14 months. Among the more noticeable acquisitions were 

- the complete fission yield library compiled by 
E.A.C. Crouch at Harwell, 

- capture and fission product gamma ray spectra measured 
at Karlsruhe by Michaelis, Weitkamp, and others. 

The amount of data exchanged successfully under the 
EXFOR agreemnnt until September 19 7 2 is as follows. 

origin 

NNCSC 

CCDN 

NDS 

CJD 

tap' 

20 

12 

9 

12 

es works 

230 

160 

237 

109 

bibliographic 
records 

12 570 

21 200 

13 536 

6 702 

data 
records 

252 696 

440 820 

16 822 

13 819 

The USSR contribution grew especially fast, but at most 
centres the production of EXFOR tat>es is still lagging 
behind the data production, partly because data do not reach 
the centres rapidly (this seems to be the problem at t'he 
NNCSC) or because the backlog of data to be converted to 
EXFOR format could not be reduced to an acceptable -level 
(this latter situation exists at the CCDN, although practi­
cally all incoming data are almost immediately available 
to users in the centre's internal NEUDADA format). 
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3* 2' Evaluated data 

During the report period the following evaluated data 
were received: 

- a new version of the Swedish SPENG library (July 1972), 
- evaluated molybdenum data in KEDAK format (September 

1972), 
- scattering-law and other data which were missing on 
the ENDF/B-III tapes sent to the CCDN (April 1973), 

- a new version of the British UKNDL file (May .1973), 
- point cross sections for heavy elements and structural 
materials calculated from resonance parameters in 
ENDF/B-III format (August 1973), 

- the fission product library compiled by C. M, Devillers 
at Fönten eiy-aux-Roses (August 1973). 
The Soviet evaluation of U-2 3 8 received last July 

was an example illustrating the S0KRAT0R format rather 
than a true evaluation, as Professor Nikolaev explained 
at the last Four-Centre Meeting in Moscow and Obninsk. 
A true evaluated file is expected to be available soon. 

3.3. CINDA file 

Since the first comouterisation in 1965, the CINDA . 
file has grown to about 100 000 entries for1 some 18 000 
different literature references. The increasing size of 
the file and the high rate at which its contents are 
modified and added to made use of the original rather 
modest handling programmes increasingly difficult, while 
development of links between CINDA and other compilations 
(especially numerical neutron data) was hindered by the 
relatively small portion of information in CINDA entries 
which was computer-recognisable, and by the many incon­
sistencies and errors which had crept in with time. 

CCDN began developing programmes for semi-automatic 
correction and restructuring of the file, and to devise 
an integrated, disk-based file handling system and an 
exchange interface with the US, in 1970. Close and most 
fruitful contact was maintained with the other centres 
concerned. Although more problems were, encountered than 
we had hoped, file conversion and full transfer of update -
and retrieval operations to the new system were completed 
in April 19 73, in time for CIHDA7 3 to be produced from a 
tape supplied by CCDM as input to the MDS Linotron layout 
routines. 
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The benefits of the new CINDA programmes are 
- vastly increased speed and convenience of all file 
operations such as retrievals, updates, sorts etc., 

- more elaborate search criteria for retrievals, 
- a better file: although a number of new errors were 
introduced during file conversion many more errors 
and deficiencies were corrected in the. process t It is relatively easy with the new programmes to elimi­
nate the new erroî s in time for the next CINDA publica­
tions . 

З.Ч. RENDA file 

V7F.ENDA7 3 was published on behalf of the four CINDA 
centres by IAEA in March 1973. Since MDS was not ready 
to perform the necessary computer operations in Vienna 
so soon after "receiving the P.ENDA file and the handling 
programmes from CCDN, we were asked by IAEA to help with 
the production of WREHDA73, The computer operations were 
then performed at the CCDN by Dr. C. Dunford from the 
NDS with help from CCDN staff. 

4. Dissemination of Information 

4.1. Retrievals from the files 

During the 12-month period beginning 1st April 
19 72 the CCDN received 

- 20 8 requests for experimental data, 
- 99 " " evaluated " , 

15 " " bibliographic references. 
In most cases the answer could be mailed within 

three days after the request had been received. The number 
of requests for bibliographic references is about the same 
as during the preceding 12 months, but that for experi­
mental data is 31% higher1, and that for evaluated data 
even more so, namely 39%. This trend continued since, 
and for the first time there was almost no slack in request 
activity during the summer vacation months. New grouns of 
requestors seem to become aware of the neutron data centres 
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and their capabilities. Thus we received requests from 
hospitals, activation analysts, astrophysicists, university 
students besides the usual clientele of evaluators and reactor 
physicists. Since the plotter programmes were improved the 
CCDN could satisfy about 40 requests for plots and was able 
to use plots extensively for the centre's own work. 

4.2. Publications 

The CCDN published during the last 14 months 
CCDN Newsletters No. 72-1 (Nov. 19 72), 

73-1 (April 1973) and 
73-2 (October 1973).-

These short newssheets report on new editions to 
the files since publication of the last complete file 
indexes (Newsletters 13 and 14 for experimental and 
evaluated data, respectively). 

In addition, the Neutron Nuclear Data Evaluation 
Newsletter (NNDEN), started by P. Ribon at Saclay, is. now 
regularly produced by the CCDN. So far we published 

NNDEN/8 (Nov. 19 72), 
/9 (March 1973), 
/10 (March 1973), 
/11 (July 1973). 

NNDEN/10 was devoted to computer programmes for 
manipulation and conversion of evaluated data files. 

In addition to these regular publications CCDN staff . 
contributed papers to conferences and meetings: 

- Proc. 4th Intern. Conf. on Reactor Shielding, Paris, 
October 1972 - F.H. Fröhner and S. Valente: "On . 
Shielding Calculations with Computer Files.of Neutron 
Data" and C. Dunford, F. Fröhner, F. J. Howerton, 
0. Ozer, J. J. Schmidt, S. Valente: "Л Status Report 
on Nuclear Data for Shielding Calculations"j 

- CODATA Symposium on Man-Machine Communication for 
Scientific Data Handling, Freiburg i. Br. < .July ...19 7.3 .-
F.H. Fröhner, L. Lesca and C. Rickeby: "Operational 
Techniques of the Four-Centre Network of Neutron Data 
Banks"; 

- Specialists' Panel on Capture Cross S ctions of Structural 
Materials Cr, Fe, Ni, Karlsruhe, May 1973 - F. H. Fröhner 
and A. Ernst: "Resonance Capture Measurements on 
Structural Materials with Large Liquid Scintillators". 
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APPENDIX XIX - . September 1973 

National Neutron Cross Section Center 

During the period since the last report the NNCSC has transmitted 
to the other three centers 14 tapes containing data in the agreed exchange 
.format EXFOR. In addition, thirteen tapes containing data compiled prior 
to EXFOR converted to the new format were also transmitted. 

Two NNCSC representatives were aided by IAEA, funds to attend 4 Center 
meetings held in Vienna and Moscow in October and June, respectively. Sub­
stantial progress was made in several areas that included more uniform 
methods of reporting center statistics, agreement on an input format for 
the worldwide request list WRENDA, and generalization of EXFOR to in­
clude additional data types and multidimensional tables. A problem 
common to all the centers has been the unavailability of published and 
other known data sets because the center was unable to obtain the results 
from the measurer. The NNCSC has over thirty such cases. A few cases 
have been pursued for over a year. In some instances funding reductions 
have caused difficulties but in other cases the delay in transmission is 
not understood. 

Finishing touches are being placed on Volume ]. of BNL 325 containing 
recommended resonance parameters and thermal cross sections. Sections 
of the book containing data have been printed. Completion of the intro­
duction is expected shortly with distribution of the book expected by 
the end of 1973. 

Two meetings of the Cross Section Evaluation Working Group were held 
in November 1972 and May 1973. The present concern of CSEWG is development 
of Version IV of the Evaluated Nuclear Data File (ENDF/B). . In ENDF/B-IV 
the general purpose file will contain data for over 100 materials, the 
dosimetry file will contain 32 materials, the scattering-law file 10 materials, 
and the fission product file several hundred nuclides. Special attention has 
been given to data sets for shielding applications. Over 30 materials will 
have gamma-production data files that are consistent with the neutron data 
portion of the file. In addition there are photon-interaction data for all 
materials. Some of the. thermal cross sections will be significantly improved 
in ENDF/B-IV. 

Statistics for data requested from the NNCSC are presented in Tables 
1 and 2. The requests for evaluated data outnumber requests for experi­
mental data. Magnetic tapes are a favored retrieval mode indicating 
that many requestors are prepared to process the data by computer. 
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Table 1 

CS1SRS Request Statistics 

July 1, 1972 - June 30, 1973 

Requests for Experimental Data fCSISRS] 

1. 

2. 

3. 

Requests 

a) received 

b) answered 

c) number of data sets sent 

d) number of data records sent 

Origin of Request 

a) Government Agencies 

b) Educational Institutions 

c) Industry 

d) Four-Center (other than format EXFOR) 

e) National Laboratories 

f) Internal (NNCSC Staff) 

Total 

Mode of Request 

a) Magnetic tapes, varied formats 

b) Computer listings 

c) Plots 

d) Other 

151 

148 

17,232 

1,473,788 

4 

37 

30 

-.7 

40 

33 

151 

76 

72 

1,403 

7 
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Table 2 

ENDF Request Statistics 

July 1, 1972 - June 30, 1973 

Requests 

a) Number of Requests 184 

Origin of Request 

a) CSEWG Members (other than ENDF/В, , 86 
i.e., ENDF/A, Doppler broadened 
data, etc. 

b) Government Agency 13 
c) Educational Institution 30 
d) Industry (other than CSEWG) 42 
e) Foriegn Exchange 13 

Mode of Request (may be more than 1 
per request) 

a) Magnetic Tapes 98 
b) Computer Listings 51 
c) Cards 5 
d) Plots 11 
e) Other 54 
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Report on WRENDA 

I. Publications Since Fifth INDC Meeting 

In October 1972, RENDA 72 (INDC(SEC)-27/L) vas issued witha 
limited distribution. With the help of the CCDN, nearly 3OO data 
requests from the United States were revised and other known errors 
in BESDA 72 were corrected in October 1972. A new edition of 
WBENDA 73 was published with a wide distribution in March 1973 as 
INDC(SBC)~32/Ue The draft safeguards data request list' reviewed• 
by the I1IDC at its Fifth Meeting was issued as INDC(lTDS)~50/ü in 
March 1973. A revised introduction was prepared by the Department 
of Safeguards and Inspection and a few errors found when comparing 
the 1972 US safeguards data request list with those US requests in 
the IAEA list were corrected. 

II. Future WRSNDA Publications 

As recommended by the INDC •• future ЩТЕШЗА publications will 
result from a Four Centre cooperative effort« At the Eighth Four 
Centre Meeting in Vienna the responsibilities of each Centre we-ro 
defined and a computerized request format'adopted. > Each Centre.. .. 
will be responsible for supplying the NDS with new and revised data 
requests from countries in its" service area according to the attached 
schedule. The NDS will maintain the data files and publish the re­
quest lists annually. 

The computerized data request storage -system has- Ъёе-n designed 
and the contents of the RE2JDA file at Saclay (essentially WRZIIDA 73) 
have been converted. The system was so designed that fusion and 
safeguards data requests can Ъэ stored in the same file. Either-
merged or separate lists can be produced for publication. ' 

Since no agreement was reached at either the -l.ast I2TDC Keating 
or the last EANDC Meeting regarding expert' reviews of the status of 
requested, data, the WRE1TDA status comments, will consist .of. a mccg-:.̂  
of all comments submitted by national review committees. Bowövor.. 
the system is so designed that no changes will be required if expert 
reviews are undertaken at some future time. 

DUG to a five month staff recruitment delays the computer 
programming effort began only one month ago. Some delay will result. 
Present plans call for the distribution of the "country" retrievals 
through the Four Centras for review by the national screening 
authorities by the end of 1973. It .is .urgent th?t the Official 
national contacts "ho designated as soon as possible. 

Attached you will find samples of the proposod "country 
retrieval" and "book" output formats for WRENDA for your comment. 
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REQUEST NTJKBEHi 671-025 YEAR: 1967 

COUNTRY: USA 

BEQUEST OH(S); E.T.BAYARD BET 
T.SNYDER CEC 

TAUGET« 60 NEODYMIUM 143 

QUANTITY; NEUTRON CAPTURE 

INCIDENT ENERGY: 1.00 MV TO 100. KEV 

APPLICATION: PISSION REACTORS, CORE PHYSICS 

ACCURACY: 1 0 <fo 

PRIORITY: 1 

QUANTITY СOKMENT(S): 
ENERGIES ABOVE 1 EV OF INTEREST. 

ACCURACY AND RESOLUTION COMMENT(S): 
ACCURACY 10 PERCENT IN RESONANCE INTEGRAL. 

OTHER COMMENT(S)1 
NEEDED FOR FISSION PRODUCT POISON CALCULATIONS. 

STATUS: 
CRC WALKER - AECL-30y7(9/68) RECOMMENDS 325B FOR THERMAL, 

RESONANCE INTEGRAL « бOB. 

GEL ROHR+ - 71 KNOX 7 4 3 ( 3 / 7 1 ) RESOLVED RESONANCE MBGION. 
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Snmplo Ъоок p'igo 

60 HEOBYKIUM 141 

1.00 KV 1.00 KEV 10/» 1 

8 5 0 . ЕУ 1 0 . 0 MEV 10^ 2 

5 . 0 0 KEV 2 . 0 0 KEV lCfi 2 

STATUS 

CSC WALKER - AECL~3037(9/üÖ) RECOMMENDS 325B FOE THERMAL, RKSONANCS INTEGRAL . 60S. 

CEL R0HR+ - 71 KKOX 7 4 } ( } / 7 i ) RESOLVED RESONANCE REGION. 

60 NBODUMIUM 14} HEUTROH RESONANCE PATtJüäSTERS 

NEUTRON CAPTURE 

671025 MODIFIED (PARTIALLY FULFILLED) 

USA BET R.T.BAYARD 
USA CEC T.SNYDER 

ENERGIES ABOVE 1 EV C? INTEREST. 

ACCURACY 10 PERC'öST IN RESONANCE INTEGRAL. 

NEEDED FOR FISSION PRODUCT POISON CALCULATIONS. 

692219 NEW 

SWD AE R.HAKANSSOS 

ENERGY BESOLUTION 10 PERCENT OR BETTER. 

NEEDED FOR FAST REACTOR CALCULATIONS. 

692220 

С ER KFK J.J.SOBKIDT 

FISSION PRODUCT IMPORTANT IN FAST REACTOR 
BURS UP CALCULATIONS. 

оto , e t o , o to . 
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WRENM Production Schedule 

1. 1 Feb. Country revisions and additions received by NDS. 

2. Feb/March . ND5 includes these revisions into Request and 

Status files. 

3. 15 March File closed. 

4. 15 April Material submitted to publication division. 

5» May/June NDS prepares country retrievals. 

6. 15 «Tune Country retrievals sent to other centres for 
distribution. 

7. 3O June Printing of WRENDA completed; distributed by IAEA 

The above schedule will start for the publication of WRENDA 75. 
WRENDA 73 was issued in March 1973 and we envisage the schedule balow 
for the publication of WRENDA 74. 

28 Feb 1973 BENDA master file received by NDS from CCDN. 

March - May File conversion. 

June 4-Centre Meeting. Final approval of system and 

schedules. 

Jxily Clean up Status File. 

Nov Country retrievals made by NDS. 

Dec Country retrievals shipped to other centres, 

15 March 1974 Country revisions and additions received by XD;'„ 

Then continue as in normal schedule above. 
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APPENDIX ХХП-

Report on neutron data evaluation in U. S. A. 

( Extracted from the Minutes of the USNDC - June 1973 ) 

Pearls tein announced that the ENDF/B-IV would be issued by the 
end of the year. However, some compromises would be made in order to 
meet the schedule for the demonstration LMFBR plant. The center would 
look to DRRD for guidance. Two major tasks forces had taken part in 
preparation of this file. The first considered the fissile nuclei attempted 
the best evaluation for U emphasizing cross section rat ios and also 
established guidelines for new data sets. New data was considered for the 

239 238 
unresolved regions for 7Pu. Guidelines were also established for Pu 
cross sections. The second task force was concerned with fission products. 
Twenty people participated and formats were established. French efforts 
to put decay data into the ENDF format will play an important role. 2200 m / s 
c ross sections a re a problem. The 1969 IAEA review was used and the 
mat ter is still under debate in the IAEA. If their judgement proves unsa­
tisfactory a task force may be set up to deal with thermal cross sections. 

More generally the center is considering expansion of ENDF 
formats to include non-neutron type of data, part icularly reactions in 
which the induced part ic les a re not neutrons. In this case, most of the 
ENDF system can be carr ied over. Changes will be attempted to include 
charged particle reactions, neutron source reactions, and reciprocal 
reactions. Similar advances a re occurring in data exchanges among the 
four data centers . With new format changes two-dimensional or multidi­
mensional data will be tractable without mathematical obstacles. NNCSC 
is spending a susbstantial amount of time supporting this work. 
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APPENDIX XXIII -

P h y s i c a l data needed for Radiat ion D o s i m e t r y , Radiat ion Biology and 
Rad io the rapy 

The following i s only m e a n t to ind ica te , by example s , some a r e a s 
where fur ther knowledge i s d e s i r a b l e . The a c c u r a c y with which the individual 
quant i t ies a r e known v a r i e s a g r e a t deal , a s does the need for i m p r o v e m e n t . 

A. A tomic P h y s i c s 
a. £h^oji_m1^^acJ;ic^_c^£s_s_s^^^c^n_s_ 

pho toe lec t r i c c r o s s sec t ions a t low photon ene rgy 
a t tenuat ion coefficients at low photon ene rgy 

b . jslastic^_c^lli_si53nj._pf_charged p_a£ticklej^ 
e l a s t i c col l i s ion c r o s s sec t ions ( e l e c t r o n s , p ro tons and heavy ions) 
effects of t a r g e t s t r u c t u r e ( binding energy , la t t i ce po ten t i a l ) 

on such c r o s s sec t ions 
d i sp l acemen t p robab i l i t i e s 
mul t ip le sca t t e r ing d i s t r i bu t ions , m e a n va lues 
col l i s ion c a s c a d e s , types of so l i d - s t a t e damage 

c • A-Gili^-^li^-J^iJi ^i°J1iJ_°f _£r]l?_r_g£.<i. R^LF^SS^— 
exci ta t ion and ionizat ion c r o s s s e c t i o n s , 

e spec i a l l y i n n e r - s h e l l ionizat ion and Auger c a s c a d e , 
superexc i ta t ion , s p e c t r a l and angular d i s t r ibu t ions of del ta r a y s , 
col lec t ive exci ta t ion 
W va lues of g a s e s 

effects of t a r g e t s t r u c t u r e on ine l a s t i c co l l i s ions 
stopping power s (e. g. w h e r e the f i r s t Born approx ima t ion i s not 

valid) 
ene rgy - l o s s f luctuat ions , m e a n ionizat ion po ten t ia l s , dens i ty 
po ten t ia l s , dens i ty effect 

(Note that e l a s t i c and i ne l a s t i c co l l i s ions often cannot be s e p a r a t e d ) . 
d. thj:ck_ab_s£rber^_da1ta 

slowing down s p e c t r a 
detour f ac to r s 
t r a n s m i s s i o n coeff icients 
b a c k s c a t t e r coefficients 
t r a c k lengths , p r a c t i c a l r a n g e s of p a r t i c l e s (e. g. whe re the f i r s t 
Born approx imat ion i s not valid), r ange d i s t r ibu t ions 
a t tenuat ion lengths for slow e l e c t r o n s 

B. Nuc lea r P h y s i c s 
a. coJli^^llj9Z.0_s^_s_6£.tioris 

total and dif ferent ia l neu t ron c r o s s sec t ions in the e n e r g y 
reg ion > 20 MeV 

s p e c t r a l and angula r d i s t r i bu t ions of cha rged seconda ry p a r t i c l e s 
nuc lea r c r o s s sec t ions for o ther p a r t i c l e s ( p , alpha, pion) 
photonuclear c r o s s sec t ions 

decay s c h e m e s of r ad io i so topes 
product ion p r o c e s s e s for r a d i o i s o t o p e s . 
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APPENDIX XXIV 

RECOMMENDATION TO AUTHORS OF PAPERS ON EXPERIMENTAL NUCLEAR PHYSICS 

1) While brevity is a cardinal virtue, the description of the 
experiment should be in sufficient detail to enable the reader 
to judge the reliability of the data presented and of the 
precision claimed. Naturally a reference to such a description 
in an earlier publication would be equally acceptable. 

2) A clear statement of the errors (systematic or statistical) 
of the result and how they are derived is essential. 

3) If the results are relative to or depend on some other measured 
or calculated quantity this should be clearly indicated, its 
value(s) and its error given and its origin stated. 

4a) Data should clearly stand out from the text, e.g. in tables. 

b) Within tables, the authors' new measurements should bo kept 
separate from values derived from other sources. 

c) Experimental data should be distinguished from results derived 
using theoretical nuclear models. 

5) If an extensive tabular presentation of the data does not form 
part of the published paper but is available in a laboratory 
report or from a data centre this should be explicitly brought 
out. 

6) Previously published material, e.g. abstracts, laboratory reports, 
conference reports, etc., which are superseded by the paper pre­
sented should be explicitly indicated. 
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APPENDIX XXV 

in te rna t iona l Conference on F e w P a r t i c l e P r o b l e m s in Nuc l ea r 
In te rac t ions 

This confe rence was held in Los A n g e l e s , August 2 7 - S e p t e m b e r 1, 
1972. It was sponsored by I U P A P , USAEC, USNSF and USONR, and 
organ ized by the Univers i ty of Ca l i fo rn ia . 

Number of pa r t i c ipan t s : 260 

Number of invi ted p a p e r s : 18 

Number of con t r ibu ted p a p e r s : 170 , and 150 w e r e se l ec t ed to be 

publ ished in the p r o c e e d i n g s . 

60 p a p e r s w e r e r e p o r t e d at the confe rence , while the o the r s w e r e 

s u m m a r i z e d by the r a p p o r t e u r s . 

The p roceed ings of the Confe rence w e r e publ ished by Nor th Ho l ­

land Pub l . Comp, in D e c e m b e r 1972. 

The Conference cove red the following top ics : 

I) Nuc l ea r f o r c e s , in p a r t i c u l a r of the ene rgy she l l i n t e r a c t i o n 

and the t h r e e body fo rce 

II) S y m m e t r i e s 

III) T h r e e body p r o b l e m 

IV) Mesons, l ep tons , photons , and few nucleon s y s t e m s 

V) Mul t ipa r t i c l e r eac t ions 

VI) Meson phys ics fac i l i t ies : L A M P F , TRIUMF, SIN 

VII) Appl i ca t ions , in p a r t i c u l a r : a s t r o p h y s i c s , nuc l ea r s t r u c t u r e 

VIII) Hype rnuc le i . 
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APPENDIX XXVI -

Third IAEA Symposium on the Physics and Chemistry of Fission, 
held in Rochester, N. Y. from 13 to 17 August 1973 

by Dr. S. L. Whetstone 

STATISTICS 

1. ~ 200 official participants from 20 member states 
~ 110 US, -65 Europe ( 0 from USSR!) 

2. 62 p.pers presented, $1 contributed, 11 invited, 105 abstracts submitted. 

SCOPE OF MEETING: 

The intent was to concentrate, somewhat more than previously, on studies of 
the fission process (or mechanism) itself. Quoting from the information sheet: 
"Papers will be accepted that deal with new theoretical concepts or calculations 
concerning the fission process, or with new experimental results pertinent to 
the development of such theories". 

This concentration was made more explicit by the statement: "Papers deemed 
more appropriate for consideration at a 3rd International Conference on Nuclear 
Data for Reactors will not be accepted", (it was thought at the time that such 
a conference would be held in 1974)« 

It seems now to be generally conceded that there had been enough accomplished 
since the previous Symposium in 1967 in this somewhat limited field of basic 
research, to have warranted holding this Symposium this year. 

It has been suggested that a similar Symposium, perhaps with the inclusion 
of more of the relevant heavy-ion work, would very likely be desirable in 
about another four years' time. 

HIGHLIGHTS -

The summary talk was presented by K. Dietrich. He pointed especially to 
the success that the experimentalists have had since the last Symposium in 
furnishing proof that the picture of the double-humped fission barrier, with 
its far reaching implications, is a true one and"~that ths values of barrier 
heights and the deformation of the class II 3tcfes (states in the second well) 
as calculated from the current theoretical treatments are essentially correct. 
Particularly important have been the experiments that have given rather direct 
evidence that the "fission isomers" are indeed metastable states of a nucleus with 
a deformation considerably larger than that of the ground state - that "fission 
isomers" are actually "shape isomers". The first successful demonstration was 
made by a group working in Munich and was reported at the 1st European 
Conference on iluclear Physics held in Aix-en-Provence early in the summer of 
197?« It war. possible, by detecting conversion electrons, to determine rotational 
bands corresponding to the expected larger deformation. At the present conference, 
a group from Seattle, '••!ashin.--ton, announced the observation of garr.rr.a transitions 
from states in the ercatly deforced isomer to states with the nucleus in its 
"ground-state" deformation. This group also reported on the identification of 
excited intrinsic states with a deformation corresponding to that of the scope 
isomer. 
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It was shown by a joint group from Los Alamos and Oak Ridge that the 
fine structure peaks belonging to the same intermediate resonance have the 
same nuclear spin as is required if the observed fine structure is actually 
produced by the coupling of Class II (isomer) states to the many compound 
states of class I (ground state deformation). This technique^which utilized 
polarised neutrons and a polarized target, seems also to have clearly 
established itself as the authoritative method for determining resonance 
spinsA} while demonstrating that a number of the previously used indirect 
methods were useless. 

Another extremely interesting result reported by the Munich group 
concerning the rapid decrease of peak-to-valley ratio in the mass yield just 
above the fission threshold for Ra and Ac, which hints strongly at different 
thresholds for symmetric and asymmetric fission. 

Some of the more important results achieved by the theorists was the 
strengthening of the basis for the Strutinsky shell correction method. 

Also a number of extensive and rewarding applications of the Strutinsky 
method were carried out. by groups at Lund, Los Alamos, and elsewhere. 

The first Hartree-Fock calculations with density-dependent interactions 

were made at Orsay. 

The questions of the dynamics of fission and viscosity in the approach 
to scission were subjected to a more thorough analysis. 

The significant effects of the breaking of symmetries, particularly at 
the saddle point, on the level densities was pointed out by the Copenhagen 
school. 
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APPENDIX XXVII 

P r o p o s e d IAEA Sympos ium on " R e s e a r c h m a t e r i a l s for Nuc lea r 
M e a s u r e m e n t s " for 1975 

This Symposium is being p roposed under the a u s p i c e s of the I n d u s t r i ­
a l Appl ica t ions and C h e m i s t r y Section with the suppor t of the Nuc lea r 
Data Sect ion. It is conce rned main ly with c h e m i s t r y a s p e c t s of this 
i m p o r t a n t subjec t . 

The Agency has long recognized through i t s Nuc l ea r Data p r o g r a m m e 
the i m p o r t a n c e of n u c l e a r data compi la t ion and evaluat ion to the deve lo ­
pment of nuc l ea r power and, r ecen t ly th rough i t s success fu l Sympos ium 
on Appl ica t ions of Nuc l ea r Data in Science and Technology in P a r i s , 12-
16 March 1973, to the appl ica t ion of n u c l e a r techniques to o ther a r e a s of 
i n t e r e s t . 

Underlying the r ep roduc ib i l i t y and re l i ab i l i ty of the data a r e the expe­
r i m e n t a l methods used and the qual i ty and c h a r a c t e r i z a t i o n of the m a t e r i ­
a ls s tudied. Over the y e a r s it has b e c o m e c l e a r that the needs of the r e ­
s e a r c h e r a r e not a lways sufficiently defined for the m a t e r i a l s p r o d u c e r , 
who is often a c h e m i s t working at the l im i t of the technology ava i lab le to 
h im. It is n e c e s s a r y that the r e s e a r c h e r define the requi rements for the 
s u c c e s s of h is e x p e r i m e n t in t e r m s of pur i ty , f o r m , in t e r fe r ing i m p u r i ­
t i e s , and o ther phys ica l c h a r a c t e r i s t i c s so that the d e s i r e d sample can 
be p r e p a r e d a t the lowes t poss ib l e cos t and with the bes t poss ib le r e s u l t s . 
S imi la r ly it is impor t an t for the r e s e a r c h e r to u n d e r s t a n d the " s t a t e of 
the a r t " for sample p r e p a r a t i o n so that he can m a k e r ea s onab l e r e q u e s t s 
and plan his work efficiently. 

It would be the p u r p o s e of this Sympos ium to d i s s e m i n a t e new deve lop­
men t s in the a r e a of s a m p l e p r e p a r a t i o n , d i s c u s s u s e r s ' p r o b l e m s , and 
d i s c u s s in te rna t iona l c o - o p e r a t i o n in the r e s e a r c h m a t e r i a l s f ield. 

A success fu l In te rna t iona l Sympos ium on this topic was held under the 
a u s p i c e s of the U . S . A tomic E n e r g y C o m m i s s i o n in 1971 in Ga t l inburg , 
T e n n e s s e e , U . S . A . ; t h e r e a l s o have been two p rev ious sympos i a , the 
f i r s t sponsored by the C e n t r a l B u r e a u of N u c l e a r M e a s u r e m e n t s (EURA­
TOM) at Gee l , Be lg ium, and the second by the U . K . Atomic Energy R e s e a r c h 
E s t a b l i s h m e n t at H a r w e l l , United Kingdom. 

Informal d i s c u s s i o n s w i t h r e p r e s e n t a t i v e s of the EURATOM and Oak 
Ridge Groups involved in this ac t iv i ty have ind ica ted s t rong suppor t for 
such a mee t ing . 


