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.ABSTRACT 

7/i.th primary emphasis in the field of data 
(cross-sections, etc.) for neutron interactions innortant 
to '".ho design of reactors of various types, a system of 
compilation is discussed in tarins of (a) the collection 
of "raw" data from experimenters, (h) its analysis and the 
coordination of various measurements of the same or 
related quantities, as \vill as "gap-f illinç" v/here in-
sufficient raer.Kurement s exist, and (c) of preparation 
of the r«suiting data for use in particular typos of 
reactor calculation. Possible rôles for the? IAEA in 
thcr:e connections art'; considered, and v/ider areas of 
possible activity ar« briefly discussed, Finally, the 
possible initiation, vrith Arc.ncy support, of international 
-jctivitiss in the field of compilation at л location 
or locations to Ъе decided, is 'Иsrvussîd. 
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1 . Introduct ion 

In a prov:i ous 1ЛКЛ panel (Dec 1961 ) s evera l posa ib l e types 
of a c t i v i t y in connect ion with Nuclear Data, ware d i s c u s s c d . A c t i v i t i e s 
of tho committee types - f o r c o - o r d i n a t i n g measurement programmes, 
e . g . , or for exchanging l i s t s of measurements neecfed or of f a c i l i t i e s ) 
f o r measurements -- are not cons idered in the present document; 
they are a separate part of IWDSY/G's a c t i v i t i e s . In the matter of 
coinpilatiom;, one sugges t ion which emerged in Do ce rn be г 1961 was 
t h a t the Agency s e t up an "indexing" system to a id the actual 
compilers of data - t h i s was a proposal cover ing a q u i t e wide 
area wi th in nuclear p h y s i c s . Other a l t e r n a t i v e s w i l l invo lve 
a deeper c u l t i v a t i o n of what would - i n i t i a l l y at l e a s t - have 
to be a narrower area of the f i e l d . I t would appear reasonable , 
i f a more narrowly-def ined f i e l d i s to be s e l e c t e d , to choose 
those nuc lear data which are of. more immediate importance to the 
peace fu l u s e s of atomic energy - in the present context t h i s 
means reac tor des ign . The needr. of other peacefu l u s e s - thermo-
n u c l e a r , f or example - can be s i m i l a r l y t r e a t e d as and when they 
bftcotiv.; c l e a r . 

In tho present paper, t h e r e f o r e , we concentrate on 
proposals i n v o l v i n g the a c t u a l handl ing of numerical data in 
a r e s t r i c t e d f i e l d - which i n c i d e n t a l l y should inc lude "indexing" 
within t h i s • f i e ld . 

G о т p i I a t i o n contres and t h e i r f u n c t i o n 

There are a lready severa l contres invo lved in compi lat ion 
work of t h i s typo and we need to ask why another one i s required . 
At Brookhaven, for example, BÎTI-325 has become almost a p e r i o d i c a l , 
and number of other l a b o r a t o r i e s have produced other compi la t ions 
at. var ious t imes wi th vary ing scope and emphasis . The primary case 
for an agency centre f o r , or a c t i v i t y i n , compi lat ion of nuc lear 
data, i s to «nsum that data from a l l c o u n t r i e s i s r e a d i l y a v a i l s . l i e , 
eitliî-r to compilers or i n a compiled form, on an equal and r e c i p r o c a l 
b a s i s . 1га p r i n c i p l e t h i s i s easy 'and occurs a u t o m a t i c a l l y , through 
s c i e n t i f i c journa l s and otherwise , but in p r a c t i c e t h i s i s not 
always so . The: t e c h n i c a l developments of recent y e a r s , e x e m p l i f i e d 
by the use f i r s t cf 100-channel and more r e c e n t l y of 2048- and 
4096-channel t i m e - a n a l y s e r s , and other r e l a t e d and s i m i l a r 
equipment, i s r a p i d l y changing the p i c t u r e . With i n c r e a s i n g 
experimental r e s o l u t i o n , the mass of data to be compiled i s 
c o n t i n u a l l y i n c r e a s i n g a t an e v e r - i n c r e a s i n g r a t e ; journa l s no 
longer can pr in t (even in the compressed form of small graphs) 
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the f u l l information gained in many i n v e s t i g a t i o n s , and only 
o c c a s i o n a l l y a laboratory report l i s t i n g a l l the numbers obtained 
from a measurement becomes genera l ly a v a i l a b l e . Evan i f i t i s , 
modern methods of data-handl ing on tJ. is s e a l s i n v o l v e the use 
of a punched paper tope or of cards (or an e q u i v a l e n t ) and a 
n u m b e r - l i s t i n g in an awkward chain in any numerical process ing 
procedure. 

I t must, of course , bo asked v/hether the data for reac tor 
des ign need pass through such a procedure - whether t h i s m u l t i p l i c i t y 
of numbers i s a c t u a l l y needed. Certa in ly a t e c h n i c a l journal may 
w e l l contain only a simple conc lus ion , such as "within the 
s t a t i s t i c a l accuracy of t h i s work, the l e v e l d e n s i t y of e i t h e r 
spin s t a t e i s proport ional to 2J + 1". I f that i s a l l the thousands 
of numbers have achieved, and the r e s t of the d e t a i l e d information 
obta ined in the experiment i s not needed, then indeed compilation 
i s a r e l a t i v e l y simple matter . However, our i n t e n t i o n i s that , 
a t l e a s t f o r major c o n s t i t u e n t s of a r e a c t o r i n c l u d i n g the 
f u e l ( f i s s i l e and f e r t i l e i s o t o p e s ) , moderator ( i f any) and 
s t r u c t u r a l m a t e r i a l s , a l l the d e t a i l e d cross s e c t i o n (or s i m i l a r ) 
informat ion obtained from experiments should be considered as 
va luab le - to a degree of d e t a i l which depends on the neutron 
energy - and should be a v a i l a b l e both to other experimenters 
in the same f i e l d and to r e a c t o r d e s i g n e r s or t h e i r i n t e r m e d i a r i e s , 
the spec ia l -purpose compilers of data for reactor d e s i g n . 

THIS POINT MERITS SOME DETAILED DISCUSSION. 

3» Stages of p r o c e s s i n g data f o r r e a c t o r c a l c u l a t i o n 

From the previous d i s c u s s i o n i t should become c l e a r that 
the measured data can be handled in a number of ways, e . g . 
by g i v i n g a d e t a i l e d curve (cr i t s numerical e q u i v a l e n t ) as a 
f u n c t i o n of energy or by quot ing only resonance parameters, or 
by a combination of both ( e . g . s t a t i n g cr(E) in d e t a i l only a t 
the lower e n e r g i e s ) . 

Whichever method i s adopted, the f o l l o w i n g s t a g e s are 
invo lved 



( l ) Reduction of experimental r e s u l t s ( c o r r e c t i n g 
f o r i n t e n s i t y v a r i a t i o n s , s u b t r a c t i n g background « t o . ) to a, 
form which can be c a l l e d "raw da,ta". 

Note : perhaps we should inc lude an evon e a r l i e r s tage 
( c a l l e d s tage ( o ) ) , v i a . , knowing what has been measured and 
by whom - t h i s i s the "indexing" f u n c t i o n mentioned above. 

(2 ) "Digest ion" of raw data - t h i s may inc lude 

( a ) Coordination of the r e s u l t s of d i f f e r e n t 
experimenters ' r e s u l t s f o r the same, or r e l a t e d ( e . g ^ c r , i£,cc) 
q u a n t i t i e s . I t may a l s o include re -normal i za t ion in some cases . 

(b) choos ing s u i t a b l e p r e s e n t a t i o n s - parameters, 
d e t a i l e d informat ion , e t c . - f o r v a r i o u s energy ranges , designed 
to f a c i l i t a t e s tage ( 3 ) . 

( c ) a s s i g n i n g numerical v a l u e s to parameters when 
used, and 

(d) producing "best guess" v a l u e s from theory or 
i n t e r p o l a t i o n f o r energy ranges where the measurements have 
not y e t been made, or ars of inadequate accuracy or r e s o l u t i o n . 

(3 ) "Preparation" of da.ta f o r p a r t i c u l a r r e a c t o r 
computations or types of reac tor computation ( e . g . mul t i -group 
c o n s t a n t s , or f o r p a r t i c u l a r d i g i t a l computer codes)о 

I t may be noted tha t in t h i s system BNL-325 must be 
regarded as i n c l u d i n g some "d iges t ion" f e a t u r e s in so f a r as 
a s i n g l e curve i s chosen through many p o i n t s o f t e n d e r i v i n g 
from s e v e r a l d i f f e r e n t experiments - a l s o in l i s t i n g "world's 
best va lues" f o r the p r i n c i p a l f i s s i l e i s o t o p e s . 

Hone of the s u b d i v i s i o n s of the work proposed above i s 
a c t u a l l y clear-oatj they are put forward to guide d i s c u s s i o n . 
t'Tor are the broad o u t l i n e s of t h i s system of c a t e g o r i e s put 
forward as o r i g i n a l - they have been d i s c u s s e d a lready in 
several n a t i o n a l and i n t e r n a t i o n a l data committeos. 

4 . E x i s t i n g compilat ion a c t i v i t i e s and IAEA proposals 

The I n t e r n a t i o n a l Atomic Energy Agency b e l i e v e s that 
i t can play a u s e f u l r o l e in the f i e l d of nuclear data , but 
i t does not wish to t r y to supersede p r e s e n t l y e x i s t i n g 
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data-compi lâ t !on c e n t r e s - rather i t 'would l i k e to cooperate 
with fcheiri. I t may be that a reg iona l contre for "raw data" 
in Europe would be a u s e f u l addi t ion to what i s now ave.il ab l e , 
and in such a r ô l e i t would hope to cooperate with the 
e x i s t i n g centre in the US and any other s i m i l a r c e n t r e s which 
may e x i s t . Such a centre could be a mai l -box with "indexing" 
and perhaps d a t a - f i l i n g f a c i l i t i e s , perhaps s t o r i n g numerical 
data, on magnetic tapes in computing machine ( e . g . IBM) format, 
as we l l as on punched cards and/or punched paper tape . 

I t would be foo lhardy , hower/er, to deny that d i f f i c u l t i e s 
e x i s t - i t i s understood that some of these d i f f i c u l t i e s are f e l t 
even at the most f i r m l y e s t a b l i s h e d c e n t r e s . Pr imari ly they are 
problems of shortage of s k i l l e d manpower and of the psychology 
and va lue-sys tem of p h y s i c s . I f the work contemplated i s mere 
l i b r a r i a n s h i p of data, not too much s k i l l may be needed but 
probably l i t t l e or none w i l l be a v a i l a b l e - such work i s not 
i n h e r e n t l y a t t r a c t i v e to a p h y s i c i s t . Therefore no r e s u l t s -
or a t l e a s t no worth-while r e s u l t s - would accrue from s e t t i n g 
up such a data c o l l e c t i o n centre ; e x i s t i n g c e n t r e s might do the 
job b e t t e r . Only the index ing f u n c t i o n , perhaps, i f s u f f i c i e n t l y 
complete, might be u s e f u l . But the problem of c o l l e c t i n g 
data from experiments and arranging compatible formats i s not 
in f a c t , a t the present t ime, as s t r a i g h t - f o r w a r d as i t might 
appear, and in the absence of some w e l l - q u a l i f i e d s t a f f i L, i s 
probable that noth ing u s e f u l would happen. 

I t i s t h e r e f o r e proposed to i n v e s t i g a t e whether the IAEA, 
by prov id ing a budgetary and personnel nuc l eus , could a c t as a 
c a t a l y s t in s e t t i n g up an i n t e r n a t i o n a l data compi lat ion centre , 
presumably in Europe. The hope would be that cooperat ion with 
the s t a f f of the h o s t - c o u n t r y ' s l aboratory , and with the support 
of IAEA f e l l o w s h i p s p lus the attachment of s t a f f from time to 
time from other i n t e r e s t e d c o u n t r i e s , a worth-while a c t i v i t y 
would r e s u l t . Vienna i s not prescr ibed as the s i t e of such 
operat ions f o r reasons to be given l a t e r . 

Such a c e n t r e , t o be worth-whi le , must be above a c e r t a i n 
"crit ica.1 s i z e " . Also , i t should be in a l o c a t i o n v/hich would 
be a t t r a c t i v e in i t s e l f , to aid in the recruitment ( f o r shorter 
or longer terms) of s t a f f and v i s i t i n g p h y s i c i s t s ; the academic 
r e s p e c t a b i l i t y of compi l ing or d i g e s t i n g data f o r the mundane 
( i f p e a c e f u l ) a p p l i c a t i o n s of nuclear phys ics i s so low tha t 
some counterac t ing i n c e n t i v e i s needed - one might say e s s e n t i a l -
i f s t a f f of adequate q u a l i t y i s to be a t t r a c t e d on a cont inu ing 
b a s i s . The o c c a s i o n a l devoted i n d i v i d u a l or lucky a c c i d e n t i s no 
adequate b a s i s f o r a p r a c t i c a l i n s t i t u t i o n in the world of today. 
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I t i s p г о тю >31 el for fîi sonnai on that rmch я cent го, 
to have n reasonable hope of s u c c e s s , mil e t a l s o he l o c n t e d 
in clone proximity (physic:'] nnd i n t e l l e c t u a l ) to an a c t i v e 
renoarch centre * . v î i t h e r e s t both good computation "i 
• f a c i l i t i e s and whore work i s in progress u s i n g neutron 
tiuiej-of-f l igL t b«obniq,ueM of -.i .idvaxiccd typo for data 
meauur'-ment - pre ferab ly both for higher (Van-de-Graaff) 
and lower (fas': chopper or l i n a e ) neutron energy ranges . 
'.Va assume ~ subject to i n v e s t i g a t i o n - that an i n t e r n a t i o n a l 
tear,! could be accommodated in at l e a n t one such l o c a t i o n 
in iiuvopft, and that l o c a l cooperation and a c c e s s to 
f a c i l i t i e s would be forthcoming. On t h i s b a s i s the IAEA 
i s current ly ask ing f o r a f i n a n c i a l prov i s ion to i n i t i a t e 
su- h a centre . 

5. Proposed or pos s ib l e f u n c t i o n s of such a centra 

If f inances and я l o c a t i o n with s u i t a b l e f a c i l i t i e s 
in a v a i l a b l e , a l l that i s needed i s s t a f f . In order to a t t r a c t 
good a tco c l o s e l y d e f i n e d programme i s u n d e s i r a b l e , 
and i t i s suggested that wi th in thî f i e l d of "d iges t ion" of 
data the four subheadings (a) to (d) of (я) of § 3 above 
should bo adopted and -work carr ied on within trie se f i e l d s 
according to the a b i l i t i e s , i n c l i n a t i o n s and s p e c i a l i t i e s 
of the stv.ff a v a i l a b l e at nny given time - some l a t i t u d e 
be ing given for other r e l e v a n t t h e o r e t i c a l i n v e s t i g a t i o n s . 
Only a g-meral d i r e c t i v e aiming a t d e a l i n g with the more 
u s e f u l type of data should be imposed. Thus i f a resonance 
a n a l y s i s technique us ing a digit:!,1 computer had been developed, 
i t would be s i l l y to conf ine i t s usrj to Al, Fe, Zr, Pu and 
U because these were the important reac tor m a t e r i a l s -- work 
on (say) Pr of Pm or some other i s o t o p e s or e lements should 
a l s o be undertaken i f s u i t a b l e data e x i s t e d , and the s ta fT 
wished to do i t . 

The work of the centre would of n e c e s s i t y inc lude 
some operat ions within the f i e l d of stage ( l ) , c o l l e c t i n g 
raw do,ta; however the "preparation" stage (no (3) of § 3 above) 
i s not s p e c i f i c a l l y proposed as part of the programme of 
the centre s ince most preparation programmes are s p e c i f i c 
to p a r t i c u l a r reactor a p p l i c a t i o n s , and are thus l e s s 
s u i t a b l e as a b a s i s f o r i n t e r n a t i o n a l cooperat ion . ITaturally, 
however, any country e s p e c i a l l y i n t e r e s t e d in t h i s work could 
a t tach some member of i t s own s t a f f to work with the centre 
with p a r t i c u l a r problems in mind. The end product of stage 
( 2 ) , and therefore g e n e r a l l y of the i n t e r n a t i o n a l c en tre , 
should b«- a complete statement of the v a r i a t i o n of the cros s 
s e c t i o n or the q u a n t i t y concerned as a f u n c t i o n of energy, 
in as much d e t a i l as p o s s i b l e or necessary over the u s e f u l 
range of energy, g e n e r a l l y up to about 10 or 15 MeV. 
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Since the o r i g i n a l experimenter would have to produce 
the raw data , the main f u n c t i o n of such a centre a s f a r as 
stage ( l ) ("raw data") was concerned would he to ensure that 
such data was c o l l e c t e d and f i l e d (with the experimenter's 
remarks on r e l i a b i l i t y , e t c . ) » i t would a l s o attempt, as 
f a r as p o s s i b l e , to c o l l e c t the data in some uniform format -
or in one of as few formats as p o s s i b l e , depending on the 
type of tieasurement concerned. This i s not a l t o g e t h e r 
s t r a i g h t - f o r w a r d problem and would probably invo lve ( a t 
l e a s t i n i t i a l l y ) some qui te d e t a i l e d d i s c u s s i o n s . "Indexing" 
would be an automatic by-product of t h i s a c t i v i t y , but should 
be somewhat oxtend'ed to cover r e l a t e d types of data even 
though mult i -channel t i r n e - o f - f l i g h t techniques - and the 
concomitant numerica l ly complex r e s u l t s - were not i n v o l v e d . 

I t i s hoped tha t one of the a t t r a c t i o n s of such a centre 
would be the a v a i l a b i l i t y of s p e c i a l data -handl ing programmes 
at a computer s i t e , toge ther with l i b r a r i e s of previous 
measurements, so tha t a t t r a c t i v e p o s s i b i l i t i e s would e x i s t 
f o r v i s i t i n g s t a f f to reanalyse or coordinate e x i s t i n g data , 
or check t h e o r e t i c a l p r e d i c t i o n s a g a i n s t these - and in 
p a r t i c u l a r experimenters might be encouraged to br ing t h e i r 
newly-measured data to such a centre and analyse i t there -
h o p e f u l l y they could a l s o be persuaded to co -ord inate i t 
with o lder s i m i l a r or r e l a t e d measurements and. produce a 
r e - d i g e s t e d v e r s i o n of the q u a n t i t i e s concerned. Otherwise 
there i s a rea l danger of r e s u l t s which have a c t u a l l y been 
obta ined not be ing reduced, i n t o an a v a i l a b l e form simply due 
to the load represented by the data -handl ing o p e r a t i o n s on 
the time of the experimenter concerned. 

6 . D i scus s ion and conc lus ion 

The above i s proposed f o r d i s c u s s i o n . I t i s r e a l i s e d 
that the l o c a t i o n of t h i s work i s a subjec t where there may 
be c o n f l i c t i n g requirements; as a communication centre Vienna 
has advantages but f o r more d e t a i l e d work in the " d i g e s t i o n 
f i e l d " a f l o u r i s h i n g r e s e a r c h atmosphere i s demanded. The 
IAEA would welcome support for proposa ls i n the l i n e s 
o u t l i n e d , and would hope to be able to g ive some support 
i n the way of s t a f f and f a c i l i t i e s but only on a modest 
s c a l e , which i t i s hoped could be augmented by c o l l a b o r a t i o n 
and attachment. Even with such augmentation however, i t i s 
not in tended to sponsor anything large enough to be c a l l e d 
a separate Laboratory or I n s t i t u t e . 
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No attempt has been made t o d i s c u s s d e t a i l , e . g . of 
the formats s u i t a b l e or to be used i n recording d a t a . A l so , 
the form of any p u b l i c a t i o n s t o be i s s u e d would have to be 
d i s c u s s e d among exper t s - whether l i s t s or graphs of the 
ac tua l data a v a i l a b l e , or of samples of t h i s , or of data 
sources and a catalogue of what was h e l d in a r c h i v e s , f o r 
example. Advice would be sought on such matters , and the 
methods in use or planned to be adopted in a l r e a d y - e s t a b l i s h e d 
compi lat ion centres would of course be taken i n t o account . 
But more important f o r d i s c u s s i o n at t h i s time are the 
r e l a t i o n of these proposals to work i n progress a l ready , 
as w e l l as a l l the general f a c t o r s invo lved i n the p r a c t i c a b i l i t y , 
and wi th in prac t i cab le l i m i t s , the cho i ce , of p o s s i b l e or 
d e s i r a b l e l o c a t i o n s f o r such o p e r a t i o n s . 




