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ABSTRACT 

The system des ign and o p e r a t i o n o f the C I N D A c o m p u t e r i n d e x to 
neu t ron d a t a , and the l i nks b e t w e e n C I N D A and f i l es of n u m e r i c a l neu t ron d a t a , 
are presented as an i l l u s t r a t i o n o f the w o r k i n g of a s p e c i a l i s e d i n f o r m a t i o n 
system. The advan tages p r o c u r e d by s imple i n d e x i n g c o n v e n t i o n s , f i l e o p e r a t i o n s 
o r i e n t e d towards the work b e i n g r e p o r t e d ra ther than the medium in w h i c h i t is 
p u b l i s h e d , and a f i l e smal l enough for easy r e t r o s p e c t i v e s e a r c h i n g , are 
con t ras ted w i t h the d i f f i c u l t y in assuring f u l l c o v e r a g e o f the l i t e r a t u r e . 

A compar ison w i t h p r o d u c t i o n methods o f the l i t e r a t u r e - o r i e n t e d , w i d e 
s u b j e c t scope i n d i c e s such as I N I S suggests tha t r e g u l a r c r o s s - c h e c k i n g of 
s p e c i a l i s e d f i l e s aga ins t co r respond ing subsets of a p p r o p r i a t e g l o b a l i n d i c e s 
c o u l d be usefu l to bo th types of system. F u r t h e r m o r e , such systems are c o m p l e -
m e n t a r y in the s e r v i c e t h e y o f f e r to users, and i t is suggested tha t users m i g h t be 
w e l l and r e l a t i v e l y c h e a p l y served by m a i n t a i n i n g cop ies of a p p r o p r i a t e c o m p l e -
m e n t a r y compu te r f i l e s a t d e c e n t r a l i s e d r e t r i e v a l p o i n t s . 
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1 . I n t r o d u c t i o n : G l o b a l and s p e c i a l i s e d d a t a f i l e s 

A n e x a m i n a t i o n o f the i n f o r m a t i o n serv ices a v a i l a b l e in d i f f e r e n t 
s c i e n t i f i c and t e c h n i c a l f i e l d s suggests tha t they can be c l a s s i f i e d i n t o t w o main 
types : the d i s c i p l i n e - o r i e n t e d b i b l i o g r a p h i e s , w h i c h c o v e r a w i d e s u b j e c t scope 
such as "Phys ics " or " N u c l e a r Sc ience and T e c h n o l o g y " and have r i g h t f rom the 
s tar t been b ig enough p r o j e c t s to requ i re fo rma l suppor t f rom paren t i n s t i t u t i o n s , 
and some s m a l l , s p e c i a l i s e d i n d i c e s and da ta c o m p i l a t i o n s w h i c h g r e w up in the 
shadow of these g l o b a l i nd i ces and may be seen as a personal c o l l a b o r a t i o n 
b e t w e e n members o f the ' i n v i s i b l e c o l l e g e s ' o f d i f f e r e n t s p e c i a l i t i e s , w h o had 
begun to f e e l t h a t the f l o w of i n f o r m a t i o n of possib le in te res t to them c o u l d no 
longer be scanned by c o f f e e - b r e a k conversa t ions and e x c h a n g e of p r e p r i n t s . 

It seems l i k e l y tha t s i m i l a r ideas for m i s s i o n - o r i e n t e d p ro jec ts e v o l v e d 
i n d e p e n d e n t l y in severa l f i e l d s in the 1950 's . W h a t g r e w up was a number of 
s p e c i a l i s e d l i t e r a t u r e i n d i c e s , a c c o m p a n i e d , a t least in the p h y s i c a l s c i e n c e s , 
by c o m p i l a t i o n s of n u m e r i c a l d a t a f rom a l l a v a i l a b l e measurements of p h y s i c a l 
p h e n o m e n a in v a r i o u s w e l l - d e f i n e d c a t e g o r i e s . 
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I f i n d i v i d u a l s , somet imes w i t h ve ry l i t t l e e n c o u r a g e m e n t f rom t h e i r 
e m p l o y e r s , f ound i t w o r t h w h i l e to b u i l d up s u c h f i l e s , i t must have been because 
t h e y f e l t t h e y c o u l d do b e t t e r for t he i r p a r t i c u l a r f i e l d than the g l o b a l b i b l i o -
g r a p h i c i n d i c e s c o v e r i n g the w h o l e d i s c i p l i n e . W h y ? A n d w h y la te r on have 
g o v e r n m e n t agenc ies f o u n d i t w o r t h w h i l e to f u n d such p r o j e c t s , w h i c h on the 
f a c e o f i t s i m p l y d u p l i c a t e the work of the g l o b a l i n d i c e s ? 

There is no rea l c o n t r a d i c t i o n . We w i l l a rgue here t h a t ten years ago 
these s p e c i a l i s e d serv ices c o u l d o u t d o the g l o b a l i nd i ces in any p a r t i c u l a r f i e l d 
just because of t h e i r smal l s ize and l i m i t e d s c o p e , so t h a t progress in some 
i m p o r t a n t f i e l d s c o u l d be boosted by sponsor ing such p r o j e c t s . In the long r u n , 
c o m p u t e r i s a t i o n w i l l a l l o w the la rge systems to o v e r c o m e the d isadvan tages o f 
t h e i r s i z e ; a t the same t i m e , i n c r e a s i n g use of computers is e x t e n d i n g the r o l e 
of the s p e c i a l i s e d i n f o r m a t i o n serv ices in a d i r e c t i o n where the g l o b a l f i l es can 
s c a r c e l y f o l l o w t h e m . We w i l l use the C I N D A Compute r Index to N e u t r o n 
D a t a , con t ras ted w i t h N S A and now I N I S , to i l l u s t r a t e th is d e v e l o p m e n t . 

2 . The C I N D A N e u t r o n D a t a Index : the e a r l i e r years 

The C I N D A f i l e began l i f e i n 1956 as a c o o p e r a t i v e i n d e x o rgan ised by 
G o l d s t e i n and Kalos in assoc ia t i on w i t h a number o f o ther neu t ron physic is ts in 
the U . S . A . and Western Europe. The index c o n t a i n e d re fe rences to measure-
ments and t h e o r e t i c a l wo rk c o n c e r n i n g n e u t r o n - i n d u c e d n u c l e a r r e a c t i o n s , plus 
a m inor p r o p o r t i o n o f o the r i n f o r m a t i o n of in te res t to r e a c t o r phys ic i s t s . The 
f i l e was f i rs t made w i d e l y a v a i l a b l e when the CI N D A 6 5 c u m u l a t i o n [ 1 ] was 
p u b l i s h e d by O E C D . Its aims and v i s i b l e s t ruc tu re have c h a n g e d v e r y l i t t l e ove r 
e i g h t e e n y e a r s , but the c o o p e r a t i o n w h i c h produces i t has been e x t e n d e d to a 
w o r l d - w i d e f o u r - c e n t r e n e t w o r k of neu t ron d a t a banks (TABLE I) in a d d i t i o n to 
i n d i v i d u a l s a c t i n g as l a b o r a t o r y cor respondents . The master C I N D A f i l e is 
c u r r e n t l y m a i n t a i n e d at C C D N , S a c l a y , w h i l e the annua l C I N D A c u m u l a t i v e 
i n d i c e s are pub l i shed by IAEA on b e h a l f of the four cen t res ; a p a r a l l e l master 
f i l e was u n t i l r e c e n t l y m a i n t a i n e d a t T IC O a k R i d g e . 

F igure 1 shows a page f rom the C I N D A 6 5 e d i t i o n , and C I N D A ' s most 
i m p o r t a n t c o n v e n t i o n s are i m m e d i a t e l y a p p a r e n t : 

1 . The l i t e r a t u r e is i n d e x e d f o l l o w i n g the fea tu res o f g reates t 
i n te res t to the neu t ron phys ic i s t - e l e m e n t and i s o t o p e , 
r e a c t i o n or o ther q u a n t i t y s t u d i e d , and the range of neu t ron 
energ ies : in o ther words the parameters s p e c i f y i n g the 
measurement . O n a v e r a g e , there are a b o u t f i v e C I N D A 
en t r ies fo r e a c h r e f e r e n c e . 

2 . F o l l o w i n g the l i t e r a t u r e r e f e r e n c e , we f i n d the t ype o f 
work ( e x p e r i m e n t or t h e o r y , e t c . ) and t y p e o f p u b l i c a t i o n , 
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the l a b o r a t o r y o f o r i g i n , and a comment w h i c h may g i v e 
the name of the p r i n c i p a l a u t h o r , and shou ld t e l l more 
a b o u t the w o r k . 

F i n e , but w h a t is so s p e c i a l a b o u t t h a t ? 

We c o n t e n d tha t w h a t sc ien t is ts w a n t most f rom a b i b l i o g r a p h i c i n d e x 
is q u i c k , a c c u r a t e and r e t r o s p e c t i v e i n f o r m a t i o n r e t r i e v a l , and tha t the g r o w t h 
and s u r v i v a l of s p e c i a l i s e d i ndex pub l i c a t i o n s in the p e r i o d p r io r to any v e r y 
s o p h i s t i c a t e d c o m p u t e r i s a t i o n of s c i e n t i f i c i n f o r m a t i o n was due to a marked 
s u p e r i o r i t y by these c r i t e r i a . 

In the 1950's and e a r l y 6 0 ' s , N S A and g l o b a l i n d i c e s for o ther d i s c i p -
l ines may be seen c h i e f l y as abs t rac t journa ls p r o v i d i n g a c u r r e n t awareness 
s e r v i c e : r e t r o s p e c t i v e search ing was possib le t h rough a succession of pub l i shed 
i n d i c e s , but such a search m i g h t take a long t ime for the i n e x p e r i e n c e d user w h o 
had to d e v e l o p his own search p r o f i l e by t r i a l and e r r o r , n a v i g a t i n g b e t w e e n 
i r r e l e v a n c y and u n d e r - r e t r i e v a l . N o w look a g a i n at F igure 1 . 

F i r s t , the i n d e x and the abstracts are c o m b i n e d . This is o n l y f eas ib le 
where the s u b j e c t s t ruc tu re is so w e l l d e f i n e d t h a t o n l y a s ing le a p p r o a c h rou te 
need be m a i n t a i n e d to e a c h " t a r g e t " p i e c e of i n f o r m a t i o n . S e c o n d , the amoun t 
o f work to be i n d e x e d is so smal l t h a t a l l s i m i l a r p ieces o f i n f o r m a t i o n can be 
p r i n t e d toge the r : the r e t r o s p e c t i v e b i b l i o g r a p h y on some p a r t i c u l a r t o p i c was 
l i k e l y to c o v e r less than one page of C I N D A 6 5 . 

These advan tages of C I N D A over a g l o b a l i ndex were due to its smal l 
s ize - i n 1965 , some 2 5 , 0 0 0 en t r ies for p r o b a b l y 5 , 0 0 0 l i t e r a t u r e re fe rences - and 
to the f a c t t ha t the inner l o g i c of the i n d e x i n g s t ruc tu re is obv ious to a neu t ron 
p h y s i c i s t , so i t d i d not take him long to l ea rn to use i t . In 1965 the i n d e x had 
1 , 0 0 0 pages and a phys ic i s t c o u l d keep i t on his desk: C I N D A 7 4 has 100 ,000 
e n t r i e s , but i t has been possib le to c o n t r o l its w e i g h t and the cost so tha t 
phys ic is ts can s t i l l keep a personal c o p y to h a n d . 

3 . More r e c e n t d e v e l o p m e n t s in C I N D A 

F igure 2 shows a page f rom C I N D A 7 4 [ 2 ] , and a l t h o u g h the i n d e x i n g 
scheme is u n c h a n g e d , severa l d e v e l o p m e n t s are o b v i o u s . The l a y o u t has c h a n g e d , 
the t y p e is much s m a l l e r , t hough s t i l l c l e a r , and there is w i d e use o f l o w e r case 
l e t t e r i n g . The t y p e - s e t t i n g and l a y o u t p rograms, and the L i n o t r o n t y p e - s e t t i n g , 
are the work of the IAEA N u c l e a r Da ta S e c t i o n and G M D F r a n k f u r t . This is how 
the book has been k e p t to a reasonab le s ize and cos t . 
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N o w e x a m i n e the c o n t e n t . F i rs t , there are severa l groups of two or 
more e n t r i e s , e a c h for a d i f f e r e n t r e f e r e n c e , bu t r e l a t e d to the same e x p e r i m e n t . 
This t r e a t m e n t of the l i t e r a t u r e e x p l o s i o n is a na tu ra l consequence o f o r i e n t i n g 
the i n d e x towards measurements ra ther than l i t e r a t u r e r e f e r e n c e s . In the la te r 
60 's C I N D A ' s users c o m p l a i n e d s t rong l y tha t they wasted t ime g e t t i n g ho ld o f 
d i f f e r e n t p u b l i c a t i o n s o n l y to see t h a t the work repo r ted was i d e n t i c a l , and much 
of C C D N and o ther cen t res ' wo rk in tha t p e r i o d w e n t to g r o u p i n g en t r ies 
t o g e t h e r in " e x p e r i m e n t b l o c k s " . We do not k n o w of o ther i nd i ces w h i c h have 
made a major e f f o r t to c l e a r up the con fus ion caused by repea ted p u b l i c a t i o n of 
s i m i l a r resu l ts . 

S e c o n d l y , the re are many plus signs under ' D a t a ' in the r i g h t - h a n d 
m a r g i n . Some l i e oppos i te en t r ies whose ' T y p e ' is ' D a t a ' - these en t r ies c o n s t i t u t e 
the c o m p u t e r l i nks to the EXFOR d a t a e x c h a n g e b e t w e e n the four c e n t r e s , or to 
c e r t a i n e v a l u a t e d d a t a sets. The others resu l t f rom an e a r l i e r compar ison of 
C I N D A w i t h the C C D N n u m e r i c a l d a t a f i l e . F i n a l l y , n e a r l y a l l en t r ies c o n t a i n 
i n f o r m a t i o n fo r a l l the parameters l i s ted across the page : most b lanks cor respond 
to r e p e a t e d i n f o r m a t i o n w h i c h has been suppressed in p r i n t i n g . 

4 . C I N D A r e p r o g r a m m i n g at C C D N 

The main f a c t o r b e h i n d these changes , and b e h i n d others w h i c h are not 
obv ious in the C I N D A b o o k , is some four years ' p rog ramming work at C C D N in 
p r e p a r i n g a new d i s c - b a s e d f i l e m a i n t e n a n c e system for C I N D A [ 3 ] , and in 
c o n v e r t i n g the p rev ious f i l e , c o r r e c t i n g errors and f i l l i n g gaps in i n d i v i d u a l 
en t r ies so as to upgrade them to a common fo rma t s t a n d a r d . These new programs 
f u l l y r e f l e c t the " e x p e r i m e n t b l o c k " s t ruc tu re of the f i l e , and a l l o w l i n k i n f o r m -
a t i o n to C C D N ' s o ther f i l e s to be i n c o r p o r a t e d in a v e r y na tu ra l w a y . N e w 
en t r i es and c o r r e c t i o n s are tested v e r y s t r i c t l y so as to keep the f i l e c l e a n , w h i l e 
fast and s e l e c t i v e r e t r i e v a l s can be made on ten i n d e p e n d e n t parameters o f i n te res t 
to users, plus va r ious parameters b e l o n g i n g to f i l e a d m i n i s t r a t i o n . This i n f o r m -
a t i o n is also needed in p rog ramming l inks to o ther f i l e s w i t h a d i f f e r e n t i n d e x i n g 
s t ruc tu re (TABLE I I ) . 

I n d e e d , the most i m p o r t a n t consequences o f C I N D A ' s new s t ruc tu re are 
not v i s i b l e f rom the pub l i shed c u m u l a t i o n . The more even q u a l i t y o f the en t r ies 
has, we h o p e , b e n e f i t e d C I N D A ' s users. A l t h o u g h i t is far f rom c o m p l e t e , 
wo rk put i n t o b l o c k i n g toge the r en t r ies for the same e x p e r i m e n t and f i l l i n g gaps 
in l i t e r a t u r e c o v e r a g e , plus the l i nks to d a t a f i l e s (TABLE I I ) , has much i m p r o v e d 
C I N D A ' s usefulness as a too l for n u m e r i c a l d a t a c o m p i l a t i o n , and i t is no longer 
a p ipe dream to i m a g i n e i t as the c e n t r a l i n d e x o f a f u l l y i n t e g r a t e d C C D N d a t a 
s torage system. A t the v e r y l e a s t , i n c l u s i o n of d a t a l ines in C I N D A has saved 
the cost o f p u b l i s h i n g separate i nd i ces for n u m e r i c a l d a t a . 
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A m o n g C C D N p ro jec ts for w h i c h the new system is p r o v i n g e x t r e m e l y 
usefu l is t ha t o f s t r e n g t h e n i n g C I N D A ' s l inks w i t h n u c l e a r phys ics l a b o r a t o r i e s . 
In the same w a y t h a t p roo f cop ies o f n e w l y coded n u m e r i c a l d a t a are sent to the 
authors for c h e c k i n g , the f i r s t C I N D A "au tho r p r o o f s " , separate r e t r o s p e c t i v e 
l i s t ings fo r the work of each a u t h o r , have r e c e n t l y been sent ou t fo r c o r r e c t i o n 
by au tho rs . 

In the m e a n t i m e , the serv ices p r o v i d e d by the g l o b a l b i b l i o g r a p h i e s 
have b e n e f i t e d g r e a t l y f rom f u l l e r c o m p u t e r i s a t i o n . N S A and o ther i n d i c e s o f 
long s tand ing such as C h e m i c a l Abs t rac ts have been compu te r i sed fo r a f e w years 
n o w . A t f i rs t t hey c o u l d o n l y o f f e r c u r r e n t awareness serv ices : p rev ious en t r i es 
in the i ndex were not s tored on compu te r m e d i a , and e a r l y systems p r o b a b l y 
c o u l d not e a s i l y h a n d l e the vast amoun t of d a t a to be c o v e r e d in a r e t r o s p e c t i v e 
s e a r c h . N o w these f i l e s can be accessed th rough v e r y p e r f o r m a n t search p rograms, 
so t h a t much o f the t h e o r e t i c a l a d v a n t a g e w h i c h C I N D A in p a r t i c u l a r g a i n e d 
f rom its smal l s ize has been e r o d e d . In p rac t i ce v e r y f e w users do search b i b l i o -
g raph ies by c o m p u t e r , and the C I N D A book 's compactness is s t i l l v a l u a b l e . 
This a d v a n t a g e is supp lemented by the system's l a b o r a t o r y c o n t a c t s and l i nks to 
o ther f i l e s . 

5 . C o m p l e m e n t a r i t y b e t w e e n s p e c i a l i s t and g l o b a l i n d i c e s 

We have t r i e d so far to i l l u s t r a t e the advan tages o b t a i n e d f rom the 
super io r f l e x i b i l i t y o f smal le r f i l e s . Most f i e l d s are no t c o v e r e d by s p e c i a l i s t 
i n d i c e s , and the nar rowest s p e c i a l i s t w i l l o c c a s i o n a l l y need to consu l t one o f the 
g l o b a l i n d i c e s . O b v i o u s l y , t h e y are c o m p l e m e n t a r y as regards c o v e r a g e of 
d i f f e r e n t s u b j e c t s . 

A t least for neu t ron p h y s i c s , the d i f f e r e n t i n d i c e s have serious d e f e c t s 
in c o m m o n . I n c o m p l e t e l i t e r a t u r e c o v e r a g e is the w o r s t , f o l l o w e d some w a y 
b e h i n d by errors in i n d e x i n g . We have r e c e n t l y compared smal l sect ions f rom 
I N I S and N S A w i t h co r respond ing parts of C I N D A . A l t h o u g h the sample was too 
smal l to d raw any f i r m c o n c l u s i o n s , i t seems tha t the l i t e r a t u r e c o v e r a g e o f e a c h 
f i l e , and even of a l l th ree f i l e s t a k e n t o g e t h e r , is ser ious ly i n c o m p l e t e . It needs 
a f u l l e r study to see just how bad the p rob lem is , and how i t arises : one w a y to 
mon i to r c o v e r a g e and i n d e x i n g errors is regu la r c o m p u t e r - a i d e d compar isons 
b e t w e e n s p e c i a l i s t f i l e s and m a t c h i n g subsets o f the g l o b a l i n d i c e s . The " b l a n k e t " 
l i t e r a t u r e c o v e r a g e o f the major i nd i ces is c o m p l e m e n t e d by the i n f o r m a t i o n 
e n t e r i n g a s p e c i a l i s t i ndex th rough d i r e c t c o n t a c t s w i t h l a b o r a t o r i e s , and l i nks to 
d a t a c o m p i l a t i o n s . 

6 . D e c e n t r a l i s e d access to s c i e n t i f i c i n f o r m a t i o n serv ices 

As we m e n t i o n e d a l r e a d y , a s c i e n t i s t is l i k e l y to consu l t severa l 
d i f f e r e n t g l o b a l or s p e c i a l i s e d i n d i c e s , and n u m e r i c a l d a t a f i l e s , w i t h i n his f i e l d . 
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He w i l l be w e l l served i f he can access these d i f f e r e n t f i l e s f rom a common 
r e t r i e v a l p o i n t , just as he can bo r row a v a r i e t y of books f rom the same l i b r a r y . 
This can at present be done o n l y by i n t e r r o g a t i n g the f i l e s th rough a compute r 
n e t w o r k . The h igh cost of l i n k i n g g e o g r a p h i c a l l y remote s c i e n t i f i c d a t a f i l e s is 
p a r t l y j u s t i f i e d by the c o m p l e m e n t a r i t y of the i n f o r m a t i o n o b t a i n e d . I w o u l d l i k e 
to end th is paper by suggest ing a cheaper w a y of g e t t i n g the same r e s u l t . 

Suppose t h a t d a t a cent res m a i n t a i n i n g master f i l e s should d i s t r i b u t e 
s lave cop ies of these f i l e s to ma jo r l a b o r a t o r i e s in te res ted in them ( th is is a l r e a d y 
done by I N I S ) . The master cent res w o u l d also supp ly s tandard update and f i l e 
search p rograms, and s lave f i l e s w o u l d be r e g u l a r l y upda ted w i t h m a t e r i a l sent 
f rom t h e i r master . This w o u l d a l l o w host l a b o r a t o r i e s to f u n c t i o n as l o c a l 
r e t r i e v a l p o i n t s , w i t h a c t i v e r e s p o n s i b i l i t y o n l y for c o o r d i n a t i n g r e t r i e v a l 
s e r v i c e s . A t a t ime w h e n compu te r l o g i c and i n f o r m a t i o n storage is b e c o m i n g 
c h e a p e r , and cab les more e x p e n s i v e , such an a p p r o a c h m i g h t be w o r t h c a r e f u l 
c o n s i d e r a t i o n . 

7 . A c k n o w l e d g e m e n t s 

C I N D A work has d r a w n toge the r sc ien t is ts f rom many d i f f e r e n t 
o r g a n i s a t i o n s . O t h e r p e o p l e v e r y c l o s e l y i n v o l v e d in i ts r e c e n t d e v e l o p m e n t 
w e r e C . R i c k e b y , A . S c h o f i e l d , H . W i l l a r s ( C C D N S a c l a y ) , H . G o l d s t e i n 
( C o l u m b i a U n i v e r s i t y ) , I . B a t t e r s h i l l , H . Lemmel ( I A E A ) , J . Jones and 
L . W h i t e h e a d (TIC O a k R idge ) . 
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TABLE I 

The W o r l d - w i d e F o u r - C e n t r e N e t w o r k o f N e u t r o n D a t a Banks 

C e n t r e S i te S e r v i c e A r e a 

N a t i o n a l N e u t r o n Cross 
S e c t i o n C e n t e r 

C e n t r e de C o m p i l a t i o n de 
Donnees N e u t r o n i q u e s ( O E C D ) 

N u c l e a r D a t a S e c t i o n 
( I A E A ) 

C e n t r po J a d e r n y m D a n n y m 

B r o o k h a v e n , U S A . 

S a c l a y , F r a n c e . 

V i e n n a , A u s t r i a . 

O b n i n s k , USSR. 

U S A , C a n a d a . 

Wes te rn E u r o p e , 
J a p a n . 

a l l o the r c o u n t r i e s 
e x c e p t USSR 

USSR 

C I N D A 

N E U D A D A 

E v a l u a t e d 
f i l e s : 

R E N D A : 

E X F O R : 

TABLE II 

C C D N C o m p u t e r f i l e s and J inks to C I N D A 

Pro jec t N a m e 

( C o m p u t e r Index o f N e u t r o n Da ta ) , w i t h 
aETout 1 1 0 , 0 0 0 records r e p r e s e n t i n g 2 1 , 0 0 0 
b i b l i o g r a p h i c re fe rences to the neu t ron -
d a t a l i t e r a t u r e ; 

( N e u t r o n D a t a under D i r e c t A c c e s s ) , 
c o n t a i n i n g a b o u t 2 , 0 0 0 , 0 0 0 records of 
numer i c va lues and assoc ia ted n o n - n u m e r i c 
i n f o r m a t i o n ; 

C o n t a i n i n g a b o u t 5 0 0 , 0 0 0 n u m e r i c v a l u e s 
in v a r i o u s formats ( K E D A K , U K N D L , 
E N D F . . . ) ; 

(Requests fo r N e u t r o n D a t a ) , c o n t a i n i n g 
1 , 3 0 0 o f f i c i a l requests for measurements ; 

( E x c h a n g e F o r m a t ) . Some 9 0 0 , 0 0 0 records 
t r a n s m i t t e d s ince J u l y , 1970. 

C I N D A L ink ? 

Yes 

UK f o r m a t f i l e s 

N o 

Yes 



MAY 1 1 9 6 5 PAGE 4 4 6 N I O B I U M 

E L E M E N T Q U A N T I T Y E N E R G Y R E F E R E N C E REMARKS OR V A L U E S E N T R Y 
s Z A MIN MAX SOURCE D A T E T Y P E L A B D A T E N O . 

NB 41 0 5 3 N t G A M P A 14 7 BNL 7 3 2 N 6 3 6 / 6 2 E X P T - P R O G ARK 0 . 4 4 MB PM 0 . 2 5 6 5 0 3 0 1 E 2 5 0 1 1 9 1 

NB 41 0 5 3 N,GAMMA 10 1 10 5 J E T P 1 5 6 8 7 0 / 6 2 - A G R E E S W I T H O T H E R D A T A 6 5 0 2 1 O U C 1 5 1 7 3 

NB 41 0 9 3 N.GAMMA 15 7 NSA 17 3 0 9 1 / 6 3 - NOG T 1 0 — 1 6 9 4 9 A R K A N S A S T H E S I S 6 5 0 2 1 0 U T 1 5 1 7 4 

NB 41 0 9 3 N,GAMMA 3 0 4 6 5 4 PR 1 2 9 2 6 9 5 3 / 6 3 - ORNL S EU 2 6 4 + 135 MB 6 5 0 2 1 0 U A 1 5 1 7 5 

NB 4 1 0 9 3 Nt GAMMA 1 3 1 5 J E T 16 1 4 0 9 6 / 6 3 - J O U R CCP E X P . C O M P . W I T H T H E O R Y 9 1 6 5 6 5 0 3 0 1 U C 2 1 2 7 5 

N6 41 0 9 3 N,GAMMA 2 3 1 5 NP 4 5 156 7 / 6 3 - O P T I C A L T H E O . C O M P . W I T H E X P . 6 5 0 2 1 O U C 159 53 

NB 41 0 9 3 N.GAMMA NOG W A S H 1 0 4 8 6 3 6 / 6 4 E X P T - P R O G LOK G R E N C H , P R E L I M X P T S . N O G . T O I S O M L V L 6 5 0 4 2 9 U 2 3 5 1 9 

NB 41 0 9 3 NtGAMMA 30 1 3 0 2 WASH 1056 V I A1 3 / 6 5 E X P T - P R O G GA F R I E S E N B A H N . T B C t N D G . S F E R E S PARS 6 5 0 3 2 4 U G 2 2 1 0 0 

NB 41 OS 3 S P E C T NGAMMA TK NSA 16 3 6 6 7 0 / 6 2 - S O F T L I N E S N O G , A R F - 1 1 9 3 - 1 2 6 5 0 2 1 0 U T 3 3 7 7 

NB 41 0 9 3 S P E C T NGAMMA 36 1 50 2 PR 131 2 1 5 3 9 / 6 3 - A N L GRAPHS • T A B L E S G I V N 6 5 0 2 1 0 U A 1 5 9 5 4 

NB 41 0 9 3 S P E C T NGAMMA THR W A S H 1 0 5 6 X I 1 1 8 3 / 6 5 E X P T - P R O G ORL S L A U G H T E R L I - G E O E T . C F D O T H E R S 6 5 0 4 2 0 U + 2 2 8 0 4 

NB 41 0 9 3 S P E C T NGAMMA THR bAP 10 4 9 9 G B 1 2 4 / 6 5 E X P T - A B S T ORL S T R O N G 6 8 3 0 G . C A P T U R E M O S T L Y I N 4 + • 6 5 0 4 2 0 U K 2 2 8 0 5 

NB 41 09 3 N , P R O T O N 14 7 PR 108 7 7 9 N / 5 7 - PENN 22PM8 MB PROT P 6 0 5 M E V A P E D 6 5 0 4 0 5 U 1 5 1 7 7 BNL 

NB 41 0 9 3 N . P R O T C N 15 7 NSA 17 3 0 9 1 / 6 3 - NOG T I D - 1 6 9 4 9 A R K A N S A S T H E S I S 6 5 0 3 0 1 U T 1 9 9 6 0 

N8 41 0 9 3 N » P R O T G N 14 7 NP 6 0 2 7 3 N / 6 4 C O M P - J O U R I N D C H A T T E R J E E X P T L V A L U E S AV CFD T H E O R Y 6 5 0 4 2 0 E U 5 0 1 1 9 ? 

NB 41 C 9 3 N t A L P H A 14 7 MASH 190 2 / 5 6 E X P T - P R O G ORL 9PM3MB 6 5 0 2 1 O U 1 7 4 0 2 

NB 4 1 0 9 3 N » A L P H A P I L E K I S R 1 48 NORM 58 - 0 . 0 2 4 MB A C T U N E S C O CONF 6 5 0 2 1 0 U 1 5 1 7 8 

NB 41 0 9 3 N , ALPHA 14 7 PR 1 1 0 531 4 / 5 8 - ORNL 9 0 0 P M 2 0 2 M B 6 5 0 2 1 0 U 1 5 1 7 9 

NB 41 0 9 3 N » A L P H A F I S S N U C L 1 7 1 54 GE 1 / 5 9 - R O C H L I N 0 0 2 4 M B 6 5 0 2 1 0 U 1 5 1 8 0 

NB 41 0 5 3 N < ALPHA e2 6 15 7 *PG T E W E S 3 / 6 0 - + I N MKL A C T S PM 10PC OR 10MB 6 5 0 2 1 O U K 1 5 1 8 1 

NB 4 1 0 9 3 N , A L P H A 82 6 15 7 W A S H 1 0 2 8 PG66 4/61) - L R L , A C T I V A T I O N , P R E L I M D A T A G I V E N 6 5 0 2 1 O U T 1 5 1 8 3 

NB 41 C 5 3 N , A L P H A 84 6 15 7 U C R L 6 0 2 8 T T f W E 6 / 6 0 - A C T T S C 1 4 E S 2 . 0 T O 12MB PM20PC 6 5 0 2 1 0 U G 1 5 1 8 4 

NB 41 0 5 3 N , A L P H A 70 7 2 0 7 LA 2 4 9 3 F I G 3 8 D / 6 0 - S = 0 . 3 , 7 . 2 M B A C T 6 5 0 2 1 O U K 1 5 1 8 5 

NB 41 0 5 3 N , A L P H A 84 6 15 7 6NL 6 5 3 ( N - 3 I 2 / 6 1 - UCRL E X C T F U N C NOG 6 5 0 2 1 0 U 1 5 1 8 6 

NB 41 0 9 3 N , A L P H A 14 7 J I N 24 1 3 2 1 62 E X P T - J O U R ARK Y 9 0 G 8 . 6 M B P M 2 . 5 Y90M 5 . 9 M B PM2 6 5 0 3 0 1 E 2 5 0 1 1 9 3 

NB 41 0 5 3 N , A L P H A 15 7 N P - 1 1 6 6 7 A L F R 0 D 4 / o 2 E X P T - R f P T USA UMC 5 + - 2 M B REL C 0 6 3 N2N tJF 586MB 6 5 0 3 1 1 U + 2 1 5 6 5 

NB 4 1 0 9 3 N t A L P H A 14 7 8NL 7 3 2 N 6 3 6 / 6 2 E X P T - P R O G ARK 8 . 6 MH P M 2 . 5 Y 9 0 G 5 . 9 PM2 Y93M 6 5 0 3 0 1 E 2 5 0 1 1 9 4 

Figure 1. A page f rom C I N D A 6 5 , show ing the i n d e x i n g s t ruc tu re o r i e n t e d towards measurements 
ra ther than l i t e r a t u r e r e f e r e n c e s . 



Quantity Energy (ev) Lab 
Min Max 

41 Niobium 93 
Type Documentation Author.Comments 

Ref Vol Page Date 
Data 

(n,a) 7.0 + 6 2.0 + 7 LAS Expt Rept L A - 2493 
Jour JIN 23 173 

(n,a) 8 .4+6 1.5 + 7 LRL Expt Prog B N L - 6 5 3 
(n,a) 1.5 + 7 RED Expt Jour PR 123 1365 
(n,a) 7 .0+6 2 .0+7 LAS Expt Jour JIN 23 173 

Rept L A - 2493 
(n,a) 1.5 + 7 USA Expt Rept NP-11667ALFROD 
(n,a) 1.5 + 7 ARK Expt Jour PR 131 2649 

Jour JIN 24 1321 
Rept B N L - 7 3 2 

(n.o) 7.5 + 6 2.0 + 7 CIS Theo Jour NP 51 449 
(n,a) 1.4 + 7 CIS Theo Jour NP 51 460 
(n,a) 1.5 + 7 RBZ Expt Jour NP 54 17 

1.5 + 7 Data EXFOR30130. 
(n,a) 1.5 + 7 SAH Expt Conf 66Bombay 209 
(n,o) 1.4 + 7 GDT Theo Rept A F W L - T R 6 5 1216 
(n,a) 1.5 + 7 GDT Expt Rept AFWL—TR65II216 
(n,a) 4.6 + 6 1.5 + 7 GA Eva! Rept G A - 8133 
(n,a) 1.4 + 7 1.5 + 7 NAP Comp Rept INFN/BE—67— 11 
(n,a) 1.4 + 7 1.5 + 7 IRK Comp Jour OAWS 177 465 
(n,o) 1.4 + 7 HAM Expt Prog EANDC(E)115U 
(n,a) 1.5 + 7 KAZ Expt Jour YF 10 44 

(n,a) 1.5 + 7 DEB Comp Jour REA 7 93 
(n,a) 1.4 + 7 RBZ ExTh Conf 69Roorke 2 21 
(n,a) 1.4 + 7 SAH Expt Prog B ARC—474 28 
(n,a) 1.4 + 7 GIT Expt Jour PR/C 1 358 
(n,a) 1.5 + 7 ARK Expt Jour PR/C 1 1233 

1.5 + 7 Data EXFOR10088.009 
(n,a) 1.0 + 6 1.4 + 7 HAR Comp Conf 70Helsinki 1 67 

1.4 + 7 1.5 + 7 JYV Eval Rept JU — RR—3/1970 
(n,a) 3 .0+6 1.5 + 7 KUR Comp Conf 70Helsinki 1 49 

(n,o) 1.5 + 7 ARK Expt Abst DA/B 32 5091 
(n,o) Pile GHT Expt Jour RCA 17 2 69 
(n,a) 1.4 + 7 HAM Expt Jour NP/A 186 65 
(n,a) 1.4 + 7 RBZ Theo Conf 72Budapest 168 
(n,a) 9 .0+6 2 .0+7 CIS Theo Jour NP/A 210 297 
(n.a) 1.4 + 7 1.5 + 7 KAZ Theo Jour YF 18 705 
(n.na) 1.5 + 7 ARK Expt Jour PR 131 2649 

Jour JIN 24 1321 
Rept B N L - 7 3 2 

(n.na) 1.4 + 7 1.5 + 7 JYV Eval Rept JU — RR —3/1970 
Lvl Density 6.0 + 6 NWU Expt Rept A D - 299005 
Lvl Density 4.0 + 6 7 .0+6 ISL Theo Conf 64Geneva § 511 
Lvl Density 1.5 + 7 RBZ ExTh Jour NP 54 17 

1.5 + 7 Expt Data EXFOR30130. 
Lvl Density - ANL Theo Jour NP 60 70 
Lvl Density 1.4 + 7 FEI Expt Jour YF 2 826 

Rept F E I - 3 0 
Rept E A N D C - 5 0 197 
Prog YFI — 1 9 
Rept F E I - 4 
Conf 65Antwerp § 197 
Jour SNP 2 589 
Prog INDSWG— 120E 8 

Lvl Density - FEI Eval Rept F E I - 3 6 
5 .0+4 Jour YF 4 686 

- Prog YFI —3 3 
5.0 + 4 Jour SNP 4 486 

Prog I N D C - 1 4 0 E 3 
Lvl Density 3.5 + 6 8 .5+6 JAE Expt Prog EANDC(J)3L10 
Lvl Density - LRL Expt Jour NP/A 93 648 
Lvl Density 1.4 + 7 FEI Expt Conf 68Dubna § 6 

Dec60Bayhurst + ,ACT EXCITATION CURVE ONLY 
Dec61DATA * 
Feb61.EXCITATNNFUNCr. NO DATA GIVEN 
Aug61 Alford. = 1 DATA INDEX LINE + 
Dec61 Bayhurst + . 18ES.FROM BETA ACTIVITY + 
Dec60SEE ALSO ' F O R EXCITATION CURVE 
Apr620MC 5 + - 2 M B REL C 0 6 3 N2N OF 586MB 
Sep63 Bramlitt + M = 5 . 9 + - 2 M B , G R = 8 . 6 + - 2 . 5 M B + 
Dec62SUPERSEDED* 
Jun62 SUPERSEDED 
Feb64 Saettamenichella+STATMOD CF EXCIT FN 
Feb64 Facchini+STATMOD SIG XPT/CALC1.6-1.8 
May64 Kulisic.E + ANGDIST+ SIGTOT.CFD TH.CURV + 
Mar71 SIGMA, ANG-DISTR, ALFA - SPEC(3 ANGLES) + 
Feb66 Basu + -2VALS FOR 2STATES G V N . O - V A L 
Mar66 Caner+ STATSTCL TH VS NUCLEAR TEMP 
Jun66 Western + C - W , 3.1H, 5.2+ -0 .3MB 
Aug67 Allen + DRAKE FOR ENDF/B 23 POINTS 
Sep67 Cuzzocrea + AVERAGED CHOSEN DATA. 

69 Hille. 
Mar69 Seebeck + ,ANG DISTR 
Jul69 Levkovskij + 2 ABSOL.SIGS+HLS.ACTIVTN 

= ENGLISH SNP 10 25 JAN/1970, NO 1 
Dec69Csikai+ SIG + HL COMPILTN.N-ACTIV-ANAL 
Dec69Chatterjee + CFD P - A L F A REACTION, NDG 

70Singh+ GAM HL+INTENS OF Y90 CFD V51 
Jan70 Fink+ , ACT,TO 3.1H ISOM,SIG = 5 . 3 + - , 5 M B 
Apr70Husain + ,ACT,GE(LI) ,5.8+-,5MB TO Y90M + 

Jul71 1PNT.SIGMA. + 
Jun70 Crocker+98. SIG(E) GRAPH.FUSION DATA 
Jun70Leppaemaeki+ TABLE OF EVAL AVG SIG 
Jun70Chernilin+104. SIG(NEUT-E) GRAPH 

= IAE—1986 = ENGLISH INDC(CCP)-10/U 
Mar72 Ban. GE(LI) DET. ACT. SIG GIVEN 
Apr72De Regge+ AVER XSECT TO 90Y M AND G 
May72 Bormann+ SIG,A,E DISTR COMP + DIR. 
Aug72 Caplar+ ANALYSIS OF SPECTRA,GRAPH 
Aug73 Milazzo-Colli + CALC EXCIT FN CFD XPT 
Oct73 Levkovsky.AVERAGED SIG.CALC.TBL 
Sep63 Bramlitt + 2 . 5 + - 1 . 1 M B TO Y89M + 
Dec62SUPERSEDED* 
Jun62 SUPERSEDED 

TID — 16949(NSA 17 309 1/63) 
Jun70 Leppaemaeki + TABLE OF EVAL AVG SIG 

62 Seth + ,NUCL TEMP+FERMI LVL DENS COEFF 
May64 Szwarcbaum + .T FROM 3 FORMLS CFD EXPS 
May64 Kulisic+ (N,ALFA)EXPT,TEMP+A PARAMS + 
Mar71 NUCL.TEMPERATURES AND A' PARAMETERS + 
Nov64 Vonach+NUCL TEMP CFD ANGDIST INEL N 
Nov65 Anufrienko+.PARAMS FROM NONELASTIC + 
Dec65. 
Jul65 FULL PAPER FROM 65ANTWERP 

65. 
65. 
65 ABSTRACT ONLY.FULL P A P E R = E A N D C - 5 0 - S 

May66 ENGLISH TRANSL OF YF 2 826 11/65 
65 .ENGLISH TRANSL OF YFI - 1 9 /65 
66 Kapchigashev + .TBL OF RELATD OUANTTYS + 

Sep66 -TABLE.SHORT VERSION OF F E I - 3 6 
66 .ABSTRACT.TABLE LDL+NUCL EXCIT.E 
67 .ENGLISH OF YF 4.FROM(N,GAMMA).TABLE 
66 .ENGLISH TRANSL OF Y F I - 3 

Mar66 Tsukada.TOF.SPEC CFD C F E R M I - G A S MDL 
Mar67 Chodil+ P.N + P.2N GIVES SMALL A = A/25 
Jun68SaInikov+.STATMOD LVL DENSITY PARAM 

Figure 2 . A s imi I ar page f rom C I N D A 7 4 , showing the g roup ing of 
ent r ies i n t o e x p e r i m e n t b l o c k s , and some l i n k ent r ies to 

d a t a f i l e s . N o t e the t rans fo rmat ion of o lder re ferences 
93 

to N b ( n , a ) . 


