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PREFACE 

The Statute and Tasks of the E N E A Neut ron Da ta Compi la t ion 
Centre envisaged that the C C D N would undertake as one of its rout ine ac t iv i t i es 
c o - o p e r a t i o n w i th exist ing eva lua t ion groups to establish a central depository 
for compi lat ions of eva lua ted d a t a . It was hoped that e v a l u a t i o n groups would 
be persuaded to send copies of their completed work to the Centre where the 
mater ia l could be, c o p i e d , stored and distr ibuted on request to reactor design 
groups and other users. This a c t i v i t y was referred to b r ie f ly on page 3 2 of the 
C C D N 's 1st N e w s l e t t e r O ) . 

The coord inat ion of e v a l u a t i o n work has been discussed at both 
nat iona l and in ternat iona l l eve l on various committees and at conferences. In 
par t icu lar a very free and outspoken discussion took p lace a t the Seminar on the 
Eva luat ion of Neut ron Cross Sect ion D a t a , held at Brookhaven N a t i o n a l Labor -
atory in M a y 1 9 6 5 ( 2 ) . Here f ree vent was g iven to the genera l disquiet amongst 
evaluators on the then haphazard status of a c t i v i t i e s on e v a l u a t i o n . Such 
matters were also discussed a t the Washington C o n f e r e n c e , March 1 9 6 6 ( 3 ) , and 
the Paris C o n f e r e n c e , O c t o b e r 1 9 6 6 ( 4 ) . Information on ac t iv i t i es and requests 
for new eva luat ions have been c o l l e c t e d and various recommendations made 
w i t h i n the framework of the European-Amer ican N u c l e a r Data Commit tee and 
the European-Amer ican Commit tee on Reactor Physics, as w e l l as in the E A N D C -
EACRP Joint Sub-commit tee on N u c l e a r Data Eva luat ion and the Commit tee of 
the E N E A C e n t r e . 

In the Un i ted States, the outcome has been a large coordinated 
and fast m c / i n g programme to apport ion d i f fe rent e v a l u a t i o n requirements to 
competent laboratories and to c o l l e c t the results in a uniform format a t the 
Brookhaven Cross-Sect ion Evaluat ion Centre in an e v a l u a t e d nuclear da ta f i l e 
( E N D F ) ( 5 ) ( 6 ) . ] n Europe, the contr ibut ion which the C C D N could make to 
coordinate the e v a l u a t i o n effort was discussed at a meeting of the Commit tee 
of the Centre in July 1 9 6 5 . The Commit tee was of the opinion that progress 
could be made in a manner similar to that for data compi la t ion ; the references 
should first be properly c o l l e c t e d and as the fi les of eva luated data became 
a v a i l a b l e , these should be c o l l e c t e d in the Centre wh ich would be required to 
supply copies on demand to the user. 

In preparat ion for this kind of a c t i v i t y , an extensive overa l l 
improvement was made to the eva lua t ion reference entries in C I N D A ^ The 
Commit tee had also recommended that K . Parker's compi la t ion of extended 
references in e v a l u a t i o n work(8) (9 ) also be taken over by the Centre and the 
first step in this co l labora t ion resulted in a jo int paper presented at the Paris 
Conference ( C N - 2 3 / 2 8 ) (10). As a f ina l step the Centre has taken over complete 
responsibi l i ty ft.r this work and the present News le t te r contains an u p - t o - d a t e 
compi la t ion of eva lua t ions , in the sense e laborated in the In t roduct ion . 
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A t a meet ing In O c t o b e r 1 9 6 6 , the C o m m i t t e e of the C e n t r e d i s -
cussed aga in the quest ion of the format of e v a l u a t e d f i l e s . It was f e l t tha t 
u n l i k e the A m e r i c a n a c t i v i t i e s i t was perhaps premature for many reasons to 
a t t e m p t to impose a common former i n Europe for the e v a l u a t i o n f i l es he ld on 
computer t a p e . The C e n t r e C o m m i t t e e recommended that the Cent re con t inue 
to c o l l e c t e v a l u a t e d f i l es iri the form suppl ied by the European eva luators and 
c o n t i n u e , under the c o - o p e r a t i v e a r rangement b e t w e e n E N E A and the U S A E C , 
to e x c h a n g e European- f i l es w i th the US and to make a v a i l a b l e in Europe copies 
of the A m e r i c a n f i l e s . Page v i l lists the f i l es present ly he ld by the C C D N . 

\ -
The C e n t r e ' s present aims in this e v a l u a t i o n f i e l d are to m a i n t a i n 

cn u p - t o - d a t e r e f e r e n c e list of the type c o n t a i n e d In the present N e w s l e t t e r , to 
a t tempt to obta in as many e v a l u a t e d f i les as are f r e e l y o b t a i n a b l e and to make 
these r e a d i l y a v a i l a b l e to the users in its member count r ies . 

Both the U n i t e d States and the European Centres w o u l d be g r e a t l y 
a ided In this work of coord ina t ion and c o m p i l a t i o n i f eva luators w r i t e to the i r 

, respect ive Centres po in t ing out errors and omissions i n the present l i s t i n g . A t 
the same t ime eva luators should send comple ted f i l es to the Centres in any s u i t -
a b l e form. These w i l l be d is t r ibuted on request but d e t a i l e d queries on the c o n -
tents w i l l be passed on to the or ig inator of the f i l e . 
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I . I N T R O D U C T I O N 
* 

N u c l e a r D . ra result f rom exper iments and theory on the d e t e r -
mina t ion of quant i t ies p e r t i n e n t to nuc lear structure and to the i n t e r a c t i o n 
b e t w e e n n u c l e i and par t i c l es . W i t h i n this very w i d e d e f i n i t i o n n u c l e a r da ta 
appear in a la rge va r i e ty o f forms comprising classes such as w e l l - d e f i n e d d i s -
cre te parameters , discrete parameters d e t e r m i n e d w i t h i n a g i v e n i n t e r v a l of 
c o n f i d e n c e , a pointwise d e t e r m i n a t i o n o f a cont inuous q u a n t i t y , the de ta i ls 
o f structure be ing more or less undisturbed by e x p e r i m e n t a l resolut ion o r by 
de ta i l s of t h e o r e t i c a l a p p r o a c h , e t c . 

A l o n g w i t h the g rowing quant i t y of in format ion in the f i e l d , 
there has n a t u r a l l y deve loped a need for systematic c o l l e c t i o n and c o m p a r a t i v e 
c r i t i c a l studies of the ex is t ing m a t e r i a l as a basis for cont inued fundamenta l 
research as w e l l as for the d i f f e r e n t sectors of n u c l e a r a p p l i c a t i o n s . A notab le 
p r o j e c t on an i n t e r n a t i o n a l sca le was the establ ishment and o p e r a t i o n of the 
C I N D A r e f e r e n c e i n d e x ( 7 ) # In w h i c h the f i e l d of interest is res t r ic ted to n e u t -
ron da ta r e l e v a n t to d e v e l o p m e n t of nuc lear e n e r g y , fhat is to da ta r e l e v a n t to 
n e u t r o n - i n d u c e d processes in the energy range ex tend ing up to some 20 M e V . 
This basic e f for t was f o l l o w e d up by deve lopment of c o m p u t e r i z e d systems for 
storage and r e t r i e v a l of neutron d a t a , present ly p rov id ing r a p i d l y expand ing 
d a t a l ibrar ies through the i n t e r n a t i o n a l c o - o p e r a t i o n of d i f f e r e n t c o m p i l a t i o n 
c e n t r e s , notab'ly those at B rookhaven , O b n i n s k , Sac lay and V i e n n a . 

In p r i n c i p l e r e f e r e n c e indices and data l ibrar ies form the basis 
for the a c t i v i t y re fer red to as nuc lear data e v a l u a t i o n . This impl ies the e s t a b -
l ishment of a consistent and comple te set of "best" va lues d e r i v e d from c r i t i c a l 
studies of e x p e r i m e n t a l results and systematic u t i l i z a t i o n of nuc lear theory to 
i n t e r p r e t , condense and e x t r a p o l a t e e x p e r i m e n t a l i n f o r m a t i o n . A c c o r d i n g l y , 
an e v a l u a t e d f i l e , by d e f i n i t i o n , g ives a l l in format ion concern ing a speci f ic 
n u c l i d e needed as input to processing programmes for neutronics c a l c u l a t i o n s . 
The consistency refers to quant i t i es w h i c h are i n t e r r e l a t e d i n some w a y , e i the r 
d i r e c t l y or by their appearance in in tegra l exper iments . The completeness is 
v i e w e d r e l a t i v e to the a p p l i c a t i o n , and thus the requirements vary w i t h nuc l ide 
( m a t e r i a l ) and also w i t h u t i l i z a t i o n of the f i l e . . Thus the work on fast reactors 
has brought about a large demand for the extension of the f i les on fast neutron 
d a t a . 

O b v i o u s l y the term " c r i t i c a l comparison" invo lves a sub jec t ive 
Factor and the e v a l u a t i o n process is not bound to y i e l d a unique result d e t e r -
mined by the physics in format ion at h a n d . S ince i t is a w e l l - k n o w n p h e n o m e -
non that measurements on a g i v e n quant i t y o f ten d i f fe r s i g n i f i c a n t l y (as a result 
of the great d i f f i c u l t y in e l i m i n ^ H n g a l l sources of systematic e r r o r ) , i? may be 
d i f f i c u l t to state from the publ ished data what weigh,1 to a t t a c h to a g i v e n series 
o f d a t a po in ts . Fur ther , the cont inuous product ion of new da ta resul t ing from 
r e f i n e d methods ( e x p e r i m e n t a l and t h e o r e t i c a l ) ca l ls for r e - e v a l u a t i o n or at 
least updat ing of part of a f i l e . 



VI 

This cont inuous e f fo r t and the amount o f work and e x p e r i e n c e 
needed for the process has necessi tated the c r e a t i o n of programmes on n a t i o n a l 
and i n t e r n a t i o n a l levels for r a t i o n a l c o - o p e r a t i o n as descr ibed in the P r e f a c e . 
The status and progress of e v a l u a t i o n work have been discussed at a number of 
c o n f e r e n c e s . As for c o o r d i n a t i o n o f e f f o r t , in format ion on a c t i v i t i e s and requests 
for new e v a l u a t i o n s he ^ b e e n c o l l e c t e d and recommendat ions made w i t h i n the 
f ramework o f E A N D C end E A C R P . The re lease o f the U K A E A N u c l e a r D a t a 
Library ( la test version January 1 9 6 7 ) , the Kedak f i l es from Karlsruhe and the 
E N D F / A l ib ra ry from EV"'L are examples o f the d e v e l o p m e n t to make a v a i l a b l e 
the results of large eva!>jct ion programmes.. The E N D F / B p r o j e c t , w h i c h now 
begins to y i e l d resul ts , some of w h i c h have a l r e a d y been r e l e a s e d . Is the latest 
e x a m p l e of a g l o b a l effort to produce an u p - t o - d a t e universal l ib rary I n c o r p o r -
a t i n g a l l a v a i l a b l e I n f o r m a t i o n . 
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11. E V A L U A T E D * F I L E S HELD A T THE 

E N E A N E U T R O N D A T A C O M P I L A T I O N C E N T R E 

The C C D N Is b u i l d i n g up a l i b r a r y of e v a l u a t e d f i les for d i s t r i -
bu t ion to its member count r ies . From many aspects cs l i b r a r y of this k ind is 
v e r y c o n v e n i e n t for the user. For i n s t a n c e , the revis ion of a f i l e may be a u t o -
m a t i c a l l y t ransmitted to a l l users by the exchange of the o ld tape for a new 
c o p y . Also the users o f e v a l u a t e d f i les can be kept informed of new c o m p l e t e d 
f i les and of f i les In progress. The C e n t r e a l r e a d y supplies from its da ta l i b r a r y 
a l l new e x p e r i m e n t a l m a t e r i a l a r r i v i n g a t S a c l a y to eva lua tors w o r k i n g on new-
f i les or on rev is ions. 

E v a l u a t e d f i les a v a i l a b l e on request from the C C D N in computer 
media are l isted b e l o w : 

The U K A E A N u c l e a r D a t a L i b r a r y , new version 
re leased Janu 

ary 1 9 6 7 , ( U K f o r m a t ) ^ 1)'(12). 

E N D F / A from Brook h a v e n , ( E N D F format) < 1 3 ) ; 

C u ( V . B e n z i ) , ( U K f o r m a t ) ( 1 4 > ; 

C a p t u r e cross sections for fission product isotopes 
( V . B e n z i ) , ( U K f o r m a t ) * 1 5 ) ; 2 3 8 
U ( J . R a v i e r , o n l y par t of the energy range 
l i s t e d ) , ( U K f o r m a t ) 0 4 ) ; 

C u ( H . H t lggb lom) , ( l ' K f o r m a t ) 0 6 ) 

K E D A K l ibrary ( J . J . S c h m i d t , w i l l be re leased 
by the end of A p r i l 1 9 6 7 ) , ( K E D A K f o r m a t ) 0 7 ) ; 

2 6 - g r o y p cross sect ion ser ( L . P . A b a g y a n 
e t a l . ) ( ' 8 ) . 

Further de ta i l s on these eva lua t ions are g i v e n in the computer 
l is t ing presented in this N e w s l e t t e r . 

I . 

I I . 

111. 

I V . 

V . 

V I . 

V I I . 

V I I I . 
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U K S T R U C T U R E O F T H E L IST 

T h e present l ist is a c o n t i n u a t i o n of the w o r k c a r r i e d o u t b y IC. 
P a r k e r , A W R E . T h e f irs^ t v / c r e p o r f e ( 8 ) ( 9 ) i n c l u d e d discussion of c r i t i c a l aspects 
a n d compar ison of mate 1 <al a v a i l a b l e a t S e p t e m b e r 1 9 6 3 a n d N o v e m b e r 1 9 6 4 
r e s p e c t i v e l y - In t h e th ; rd r e p a . S p u b l i s h e d i n c o - o p e r a t i o n w i t h D . G o l d m a n , 
N B S , and L . W a l l i n , C C D N O O ) , d e t a i l e d discussion was r e p l a c e d by b r i e f 
comments a n d t h e c r i t i c a l aspects w e r e e x c l u d e d ( m a t e r i a l r e g a r d e d as o b s o l e t e 
or not o f s u f f i c i e n t l y g e n e r a l In te res t was n o t i n c l u d e d ) . A n e w f o r m a t , p e r -
m i t t i n g r a p i d s u r v e y o f :he contents o f an e v a l u a t i o n a n d of the g e n e r a l status 
for a g i v e n n u c l i d e , w a s d e v i s e d . 

T h e present p u b l i c a t i o n Is a m o d i f i e d a n d u p d a t e d vers ion o f t h e 
prev ious p a p e r . T h e c r i t e r i a for i n c l u s i o n in the l ist a re t h a t the m a t e r i a l should 

' be g e n e r a l l y a v a i l a b l e , t h a t i t should g i v e a c o m p l e t e set o f d a t a for input to 
neu t ron ics c a l c u l a t i o n s , ond t h a t f u l l d o c u m e n t a t i o n should be p r o v i d e d in support 
o f the e v a l u a t i o n . These c r i t e r i a c a n o f course o n l y be t a k e n as a g e n e r a l 
p o l i c y and a c e r t a i n a rb i t ra r iness necsssar i l y ob ta ins i n the s e l e c t i o n , ( A much 
w i d e r sense o f " e v a l u a t i o n " has been a p p l i e d in t h e C 1 N D A i n d e x , w h e r e the 
n o t i o n o f " f i l e " is not c o n s i d e r e d . C o n s e q u e n t l y a study on the e x i s t i n g i n f o r -
m a t i o n for a s p e c i f i c q u a n t i t y and n u c l i d e is e n t e r e d as an e v a l u a t i o n i f c o n -
c lusions a r e presented i n the form of a "best v a l u e " . ) Suggest ions f rom t h e users 
o f t h e present l ist on the quest ion of p o l i c y o f ent r ies w i l l be of g r e a t i m p o r t a n c e 
i n order to i m p r o v e the v a l u e of f o r t h c o m i n g e d i t i o n s . 

D e t a i l s o f the s t ructure o f the l ist o re e x p l a i n e d b r i e f l y on the f o l d -
out sheet at the end o f the N e w s l e t t e r in order to f a c i l i t a t e the use o f t h e l i s t . 
Some f u r t h e r remarks may h o w e v e r be c l a r i f y i n g . 

1 . N u c l i d e ( M a t e r i a l ) : Besides t h e isotope symbols and c h e m i c a l 
symbols , t h e r e a p p e a r the a b b r e v i a t i o n s F P R O D = f ission products 
and G R P H T = g r a p h i t e . 

2 . Energy R a n g e : C 1 N D A c o n v e n t i o n f o l l o w e d , i . e . a f i x e d p o i n t 
f o r m a t w i t h a t w o - d i g i t number b e t w e e n 0 . 0 and 9 . 9 f o l l o w e d by 
an e x p o n e n t , the d imens ion b e i n g e V . 

c 
Thus fcr ab c read a . b ' l O e V 
a n d for a b - c read a . b ' l O e V 

The e n e r g y r a n g e as a ru le g i v e s fne w ides t l imi ts cons idered for 
the set o f q u a n t i t i e s l i s t e d , so tha t for a n y s p e c i f i c r e a c t i o n t y p e 
the i n t e r v a l o f e v a l u a t i o n may o n l y be a f r a c t i o n of the i n t e r v a l 
s t a t e d . 

3 . D a t e o f E v a l u a t i o n : G i v e s a l i m i t up to w h i c h the a v a i l a b l e 
l i t e r a t u r e is w i t h i n r e a s o n t h o r o u g h l y c o n s i d e r e d i n t h e e v a l u a t i o n . 
This l i m i t is as a r u l e s e v e r a l months b e f o r e the d a t e o f p u b l i c a t i o n 
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o f the r e p o r t . I n cases w h e r e a n a v a i l a b l e e v a l u a t e d . f i le has b e e n 
u p d a t e d or r e v i s e d , the d a t e o f - re lease is i n d i c a t e d in brackets 
b e l o w the da te o f e v a l u a t i o n . ~ 

4 . Laborator ies: C 1 N D A abbrev ia t ions are used. 

5 . Re fe rence : C I N D A convent ions a re used. As a r u l e for inst i tu t ion 
reports the symbols are i d e n t i c a l to the report codes . The dove is 
is the da te o f p u b l i c a t i o n o f the report or journa l a r t i c l e . In cases 
w h e r e the r e f e r e n c e is stated as "unpubl ished" the d a t e of re lease 
o f the f i l e is g i v e n . 

6 . D a t a M e d i a : This c o l u m n I n d i c a t e s the form i n w h i c h d a t a a re 
a v a i l a b l e . In p a r t i c u l a r , computer med ia (C) are the most c o n v e n i e n t 
for transferr ing la rge b locks of da ta b e t w e e n labora tor ies - In most 

» such cases the da ta are a v a i l a b l e on request from one or more of the 
i n t e r n a t i o n a l neutron da ta cen t res . 

7 . D a t a Bank: Ind ica tes the d a t a centres w h i c h can furnish copies of 
the e v a l u a t e d f i l e on request . I f there is no d a t a bank ent ry requests 
for da ta should go to the o r i g i n a t i n g l a b o r a t o r y . 

8 . React ions Considered: The system of Par t icu la r C l a s s i f i c a t i o n Numbers 
dev ised for the U K N u c l e a r D a t a L ibrary has b e e n a d o p t e d . This scheme 
enables a b r i e f descr ip t ion o f the contents of an e v a l u a t i o n to be g i v e n 
i n a small s p a c e . The in fo rmat ion is re in forced by the co lumn Da ta 
Type and by the Comments . 

9 . D a t a Type: A symbol g i v i n g a g e n e r a l q u a n t i t a t i v e c lass i f ica t ion 
of the e v a l u a t i o n - Together w i t h the react ions l isted and the comments , 
this ind ica tes the completeness of the f i l e in r e l a t i o n to a spec i f ic 
a p p l i c a t i o n . 

1 0 . Comments: The comment part is in tended to g i v e supplementary i n f o r -
mat ion not i n c l u d e d in the f i x e d co lumns. This might concern s p e c i -
f i c types of representa t ion of d a t a ( e . g . Legendre expansions of 
angu lar distr ibut ions) or the ex is tence of some type of processed da ta 
( e . g . m u l t i - g r o u p cross sect ions) . In a d d i t i o n there are comments 
on the origins of the f i l e s , r e l a t i o n to other e v a l u a t i o n s , status of 
the mater ia l p resented , e t c . 
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* 

A C K N O W L E D G E M E N T S 

T h e - E N E A N e u t r o n D a t a C o m p i l a t i o n C e n t r e g r a t e f u l l y 
a c k n o w l e d g e s the c o - o p e r a t i a n o f f e r e d b y many workers in the e v a l u -
a t i o n f i e l d s In p a r t i c u l a r , v a l u a b l e cont r ibut ions have b e e n made by 
Drs . V . B e n z i , D . T . G o l d m a n , K . P a r k e r , S . Pear ls te in , J . R a v i e r , 
J . J . Schmid t and J . S . S t o r y , b o t h to the e v a l u a t i o n l ibrcry of the C e n t r e 
and to the in format ion on e v a l u a t i o n a c t i v i t i e s . 
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