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FOREWORD: 

This document contains information of a pre l iminary or 

private nature and is intended for use within the USNDC, and EANDC, and 

INDC c o m m i t t e e s . Its contents should not be quoted, abstracted , reproduc 

transmitted to l i b r a r i e s , or formal ly re ferred to without the explicit 

p e r m i s s i o n of the originator. 

SUMMARY: 

The broadened scope and expanding respons ib i l i t i e s of the 

USNDC toward the application of nuclear data to s c i e n c e and tech-

nology was a major topic of the October, 1972 meet ing . D i s c u s s i o n 

began with a review of changes in the subcommittee structure 

proposed in response to these deve lopments . In addition to the 

cus tomary disc ipl inary groups, subcommit tees oriented toward 

spec i f i c technologies w e r e f o r m a l l y approved in the areas of con-

trol led thermonuclear research , m a t e r i a l s and environmental 

analys i s , and biomedical applications. Nuclear data needs in these 

areas and for nuclear safeguards w e r e cons idered in subsequent 

presentat ions by commit tee m e m b e r s . The NDC agreed to sponsor 

a proposal for a sympos ium on nuclear data in m e d i c i n e to be held in 

connection with the meet ing of the Society of Nuclear Medic ine in 

June 12-15, 1973. The recommendat ions of the NAS/NRC Ad-hoc 

Panel on Nuclear Data Compilations w e r e reviewed in detai l . NDC 

m e m b e r s concurred with the panel 's concern over the lack of coordi -

nation of U . S . nuclear data compilat ion and evaluation ef forts and 

w e r e recept ive to the suggest ion that the USNDC is the appropriate 

execut ive group to es tabl i sh a coherent pol icy. The NDC cons idered 

i ts present character and poss ib le modif icat ions in procedures , o r -

ganization, and m e m b e r s h i p which would be appropriate in light of 

the panel 's recommendat ions . 

iii 



The p r o g r e s s of the ORNL Isotopes Separation P r o g r a m 

in automating calutron operation was reviewed. Reports cover ing the 

status of the request compilat ion were rece ived f rom each of the 

d isc ip l inary subcommit t ee s . The current l i s t wi l l go to p r e s s about 

D e c e m b e r i . R. Dannels gave an extens ive review of current NNCSC 

act iv i t ies , plans for the third edition of BNL-32 5, and a status report 

on E N D F / B - III. D. Horen reported on the status of current non-

neutron nuclear data compilat ion ef forts of the Nuclear Data Projec t . 

A comprehens ive technical presentat ion on r e s e a r c h act iv i t ies at NBS 

included reviews of the Neutron Standards Program, The National 

Standard Reference Data System, nuclear data needs for cancer therapy, 

NBS reactor research , photonuclear data compilation act iv i t ies , and 

e lectron scattering m e a s u r e m e n t s . 
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I . A d m i n i s t r a t i v e I t e m s 

1. I n t r o d u c t i o n s 

T h e C h a i r m a n , o p e n e d t h e m e e t i n g b y r e v i e w i n g 

b r i e f l y t h e r e c e n t h i s t o r y of t h e U . S . N u c l e a r D a t a C o m m i t t e e . 

I n t h e r e c e n t r e o r g a n i z a t i o n a n u m b e r of n e w m e m b e r s h a d b e e n 

a d d e d t o t h e c o m m i t t e e . A t t h e c h a i r ' s r e q u e s t e a c h m e m b e r i n t r o d u c e d 

h i m s e l f g i v i n g h i s a f f i l i a t i o n . 

D r . E r n e s t A m b l e r , D i r e c t o r of t h e I n s t i t u t e f o r B a s i c 

S t a n d a r d s , w e l c o m e d t h e c o m m i t t e e t o N B S a n d o u t l i n e d b r i e f l y t h e a c t i v i t i e s , 

a n d o r g a n i z a t i o n of t h e B u r e a u . Of p a r t i c u l a r i n t e r e s t t o t h e U S N D C w a s 

a n i n c r e a s e i n f u n d i n g f o r t h e p r o g r a m of N e u t r o n S t a n d a r d s M e a s u r e m e n t s , 

a t t h e C e n t e r f o r R a d i a t i o n R e s e a r c h of $ 4 1 5 , 0 0 0 t o a l e v e l of $ 8 1 5 , 0 0 0 . 

2 . A g e n d a 

T h e c h a i r m a n i n t r o d u c e d a n a d d i t i o n a l a g e n d a i t e m , 1 - 7 , 

e n t i t l e d U s e r / C o m p i l e r M e e t i n g s . He a l s o r e q u e s t e d t h e a d d i t i o n of t o p i c s 

u n d e r t h e t i t l e s : A c t i v i t i e s of t h e U K N u c l e a r D a t a C o m m i t t e e , a n d 

C h a r g e d P a r t i c l e C o m p i l a t i o n E f f o r t s , a s a g e n d a i t e m s I I I - 5 , a n d I I I - 6 

r e s p e c t i v e l y . U n d e r A g e n d a h e a d i n g V I a d d i t i o n a l s u b j e c t e w e r e p r o p o s e d : 

V I - 5 , P a n e l o n N e u t r o n S t a n d a r d R e f e r e n c e D a t a t o b e h e l d N o v e m b e r 4 i n 

V i e n n a ; V I - 9 , I n t e r n a t i o n a l c o n f e r e n c e o n N u c l e a r a n d M i c r o a n a l y s i s of 

T h i n F i l m s t o b e h e l d M a y 2 1 - 2 3 , 1973 ; V I - 1 3 , T e x a s S y m p o s i m o n t h e 

T e c h n o l o g y of C T R t o b e h e l d i n A u s t i n , 2 0 - 2 2 N o v . , 1 9 7 2 ; V I - 1 4 , N a t i o n a l 

S o v i e t 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 t o b e h e l d i n K i e v , M a y 2 8 , 1 9 7 3 ; 

a n d V I - 1 5 , R e a c t o r S h i e l d i n g C o n f e r e n c e , P a r i s O c t o b e r , 1972 M o o r e 

s u g g e s t e d a s t a t u s r e p o r t of t h e L o s A l a m o s W N R p r o j e c t u n d e r a g e n d a 

i t e m V I I I - 3 . S m i t h r e q u e s t e d t h e a d d i t i o n of a n a g e n d a i t e m e n t i t l e d 

P h i l o s o p y of E v a l u a t i o n of N u c l e a r D a t a a s a g e n d a i t e m V - 4 . T h e a b o v e 

m e n t i o n e d t o p i c s w e r e a d o p t e d t o g e t h e r w i t h a n a g e n d a - i t e m V - 5 , C I N D A 

3. C o m m i t t e e a n d S u b c o m m i t t e e R e o r g a n i z a t i o n 

T h e c h a i r m a n o b s e r v e d t h a t t h e U S N D C h a d e x p a n d e d i t s 

h o r i z i o n s t o i n c l u d e n o n - n e u t r o n n u c l e a r d a t a a n d a p p l i c a t i o n s . H e a s k e d f o r 

a b r i e f r e v i e w of t h e b r o a d e n e d s u b c o m m i t t e e s t r u c t u r e f o r m e d i n r e s p o n s e t o 

t h e s e n e w d e m a n d s a n d p r o p o s e d t h a t h e i s s u e f o r m a l i n v i t a t i o n s t o i n d i v i d u a l 
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m e m b e r s of t h e s u b c o m m i t t e e a s t h e c h a i r m a n of t h e U S N D C . K o l s t a d 

s u g g e s t e d t h a t s u b c o m m i t t e e s b e a p p o i n t e d b y t h e C h a i r m a n o n t h e b a s i s 

of m e m b e r s h i p p r o p o s e d b y t h e s u b c o m m i t t e e c h a i r m e n , b u t w i t h t h e 

p r i o r a p p r o v a l of t h e f u l l c o m m i t t e e . H e s u g g e s t e d t h a t t h e t e r m s of 

r e f e r e n c e of t h e U S N D C b e r e w o r k e d i n t h i s r e g a r d . T h e C h a i r m a n 

n o t e d t h a t i n f a c t h e m e r e l y a f f i r m s t h e c h o i c e s of t h e c h a i r m e n a n d 

t h a t t h e U S N D C c o u l d i n t h e i n t e r i m a d o p t a t e m p o r a r y o p e r a t i n g 

m o d e u n t i l n e w t e r m s of r e f e r e n c e a r e f o r m u l a t e d . K o l s t a d p r e s e n t e d 

a f o r m a l m o t i o n f o r a n i n t e r i m g u i d e l i n e f o r a p p o i n t m e n t of s u b c o m m i t t e e 

m e m b e r s b y t h e C h a i r m a n of t h e U S N D C b a s e d u p o n n o m i n a t i o n s of t h e 

a p p r o p r i a t e s u b c o m m i t t e e c h a i r m a n w i t h t h e a d v i c e a n d c o n s e n t of t h e 

f u l l c o m m i t t e e . T h e p r o c e d u r e w o u l d c o n s i s t of p r i o r c i r c u l a t i o n t o a l l 

f u l l c o m m i t t e e m e m b e r s 30 d a y s i n a d v a n c e of a p p o i n t m e n t of a p r o p o s e d 

c h o i c e . I t w o u l d b e l e f t t o t h e d i s c r e t i o n of t h e N D C c h a i r m a n a s t o 

w h e t h e r c o m m i t t e e c o n s e n s u s t h i s f o r t h e a p p o i n t m e n t w a s r e c e i v e d . 

B o w m a n s e c o n d e d t h e m o t i o n . I n s u b s e q u e n t d i s c u s s i o n i t w a s o b s e r v e d 

t h a t t h e p r o c e d u r e w o u l d a v o i d e m b a r r a s s m e n t a t l a t e r d a t e a n d l e a d 

t o a m o r e e f f e c t i v e s u b c o m m i t t e e s t r u c t u r e . It w a s e m p h a s i s e d t h a t t h e 

c h a i r m a n w o u l d b e r e s p o n s i b l e f o r c i r c u l a t i o n of t h e p r o p o s e d m e m b e r s h i p 

t o t h e U S N D C , b u t t h a t h e w o u l d l o o k t o t h e s u b c o m m i t t e e c h a i r m e n f o r 

n o m i n a t i o n s . T h e m o t i o n w o u l d a p p l y t o a l l f u t u r e a p p o i n t m e n t s . S t e i n e r 

i n q u i r e d a b o u t p o l i c y w i t h r e g a r d t o m e m b e r s h i p o n a m o r e than o n e 

s u b c o m m i t t e e a n d t h e c h a i r m a n i n d i c a t e d t h a t t h e r e i s n o r e s t r i c t i o n . T h e 

m o t i o n w a s c a r r i e d u n a m i m o u s l y . 

A r a p i d r e v i e w of t h e p r o p o s e d s u b c o m m i t t e e s t r u c t u r e 

f o l l o w e d . K o l s t a d p r o p o s e d t h a t t h e I s o t o p e C o m m i t t e e b e r e n a m e d C o m m i t t e e 

o n S t a b l e o r S e p a r a t e d I s o t o p e s . T a s c h e k s u g g e s t e d t h e a d d i t i o n of G . C o w a n 

of L o s A l a m o s t o m a i n t a i n c o n t a c t w i t h t h e I C O N S p r o g r a m a t L A S L a n d t h e 

M o u n d p r o g r a m . No c h a n g e w a s p r o p o s e d i n t h e m e m b e r s h i p of t h e S t a n d a r d s 

S u b c o m m i t t e e . In d i s c u s s i n g t h e m e m b e r s h i p of t h e S c a t t e r i n g C o m m i t t e e 

A . S m i t h n o t e d t h a t a t p r e s e n t t i m e t h e r e w e r e o n l y 3 a c t i v e p r o g r a m s i n 

t h e U n i t e d S t a t e s , t w o of w h i c h i n v o l v e d n o n - A E C c o n t r a c t o r s ; ' t h e l a t t e r 

a r e u n d e r R . L a n e a t O h i o U n i v e r s i t y , a n d M . M c E l l i s t r e m a t t h e U n i v e r s i t y 
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of K e n t u c k y . B e c a u s e t h e U n i v e r s i t y of K e n t u c k y p r o g r a m i s s u p p o r t e d 

i n p a r t b y t h e N S F M c . E l l i s t r e m ' s m e m b e r s h i p s h o u l d b e c l e a r e d t h r o u g h 

t h e N S F r e p r e s e n t a t i v e t o t h e U S N D C w h o , u n f o r t u n a t e l y , w a s n o t p r e s e n t . 

H o w e v e r t h i s d i s c u s s i o n r a i s e d t h e q u e s t i o n of t r a v e l s u p p o r t f o r n o n - A E C 

c o n t r a c t o r s a n d K o l s t a d n o t e d t h a t t h e A E C h a d n o p l a n s f o r s p e c i a l 

c o n s u l t i n g c o n t r a c t s . K a l o s i n q u i r e d a b o u t A b e r d e e n R e s e a r c h C e n t e r 

r e p r e s e n t a t i o n of t h e c o m m i t t e e a n d A . S m i t h i n d i c a t e d t h a t i t w o u l d b e d e s i r a b l e . 

A . S m i t h a g r e e d t o r e v i e w t h e r e o r g a n i z a t i o n of t h e S c a t t e r i n g C o m m i t t e e in 

l i g h t of t h e c u r r e n t u n d e r s t a n d i n g w i t h r e g a r d t o t r a v e l s u p p o r t , i n c o n s u l t a t i o n 

w i t h t h e c h a i r m a n a n d t o c h e c k w i t h t h e N a t i o n a l S c i e n c e F o u n d a t i o n c o n c e r n i n g 

t h e p o s s i b l e m e m b e r s h i p of R . L a n e . N o c h a n g e s w e r e m a d e i n t h e m e m b e r s h i p 

of e i t h e r t h e y - r a y P r o d u c t i o n o r t h e T o t a l C a p t u r e S u b c o m m i t t e e s . M o o r e 

a n n o u n c e d t h a t m e m b e r s h i p on t h e f i s s i o n s u b c o m m i t t e e w o u l d b e r e f o r m u l a t e d 

a n d t h a t i n a d d i t i o n i n t h e f u t u r e m e a s u r e m e n t s of v w o u l d b e i n c l u d e d a m o n g 

i t s r e s p o n s i b i l i t i e s . In t h e v i e w of t h e e x p a n d e d c o m m i t t e e r e s p o n s i b i l i t y of 

t h e R e s o n a n c e P a r a m e t e r S u b c o m m i t t e e B l o c k a g r e e d t o r e f o r m u l a t e a n e w 

m e m b e r s h i p l i s t . In v i e w of t h e e x t e n s i v e e f f o r t c u r r e n t a t A r g o n n e , A l t e r 

p r o p o s e d t h e a d d i t i o n of D. L . S m i t h of A N L t o t h e f a s t N e u t r o n R e a c t i o n 

s u b - c o m m i t t e e . He a l s o t e n t i v e l y p r o p o s e d G e o r g e B u t l e r of L A S L . C h r i e n 

p r o p o s e d t h e a d d i t i o n of G. C . P h i l l i p s t o t h e M e d i u m E n e r g y C r o s s - S e c t i o n 

C o m m i t t e e . S t e i n e r n o t e d t h a t t h e c o r r e c t t i t l e f o r t h e C T R S u b c o m m i t t e e w a s 

C o n t r o l l e d T h e r m o n u c l e a r R e s e a r c h S u b c o m m i t t e e . No c h a n g e s i n t h e m e m b e r s h i p 

w e r e p r o p o s e d . 

V a r i o u s c o m m i t t e e mer rhe r s e x p r e s s e d c o n c e r n o v e r t h e t i t l e 

of t h e S u b c o m m i t t e e f o r N u c l e a r D a t a f o r M a t e r i a l a n d E n v i r o n m e n t a l A n a l y s i s . 

N e w s o n i n q u i r e d a s t o w h e t h e r x - r a y s w e r e i n v o l v e d i n t h e a r e a of r e s p o n s i b i l i t y 

of t h e s u b c o m m i t t e e o r w h e t h e r t h e c o m m i t t e e s h o u l d b e l i m i t e d t o c o n s i d e r a t i o n 

of N u c l e a r D a t a . In m a n y c a s e s t h e m e t h o d s a r e n u c l e a r , t h e d a t a a r e u s u a l l y 

a t o m i c . P h i l l i p s o b s e r v e d t h a t t h e r e i s a g r e a t d e a l of r e a l A t o m i c P h y s i c s 

a n d t h a t i t i s a r e l a t i v e l y n e w a r e a . T h e s u b c o m m i t t e e c h a i r m a n , H o r e n , p o i n t e d 

o u t t h a t s o m e m e m b e r s m a y h a v e t h e p r o b l e m s w i t h f u n d i n g f o r t r a v e l b u t 

p r o p o s e d n o c h a n g e s i n t h e c u r r e n t m e m b e r s h i p . No c h a n g e s w e r e p r o p o s e d i n 

t h e B i o - M e d i c a l A p p l i c a t i o n S u b c o m m i t t e e . H o w e v e r , i t w a s o b s e r v e d t h a t 
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t h e N u c l e a r D a t a C e n t e r s w e r e n o t r e p r e s e n t e d . H o r e n w a s t h e r e u p o n 

a p p o i n t e d t o t h e s u b c o m m i t t e e . In r e s p o n s e t o a q u e s t i o n a b o u t t h e 

s u b c o m m i t t e e s a t t i t u d e t o w a r d C a n c e r R e s e a r c h E . M . S m i t h r e p l i e d 

t h a t t h e s u b c o m m i t t e e s r e s p o n s e w o u l d b e a n e v o l v i n g t h i n g a n d i n t h e 

a r e a of n u c l e a r d a t a p e o p l e w o u l d d e f i n e t h e i r n e e d s i n t i m e . In s u b s e q u e n t 

d i s c u s s i o n t h e i s s u e w a s r a i s e d o n i n c l u s i o n of n e e d of B i o l o g i c a l r e s e a r c h 

i n t h e c o m m i t t e e c h a r g e . N o c o n c l u s i o n s w e r e r e a c h e d a n d f u r t h e r 

d i s c u s s i o n w a s d e f e r r e d . 

B o w m a n n o t e d t h a t t h e r e s p o n s e t o e a r l i e r a c t i v i t i e s of 

t h e N u c l e a r S a f e g u a r d s S u b c o m m i t t e e h a d n o t b e e n e n c o u r a g i n g . A n e a r l i e r 

s u b c o m m i t t e e r e v i e w a n d r e p o r t h a d b e e n r e c e i v e d b y t h e s a f e g u a r d s 

c o m m u n i t y w i t h o u t c o m m e n t . T h e r e p r e s e n t a t i v e of t h e D S M M , B a r t e l s , 

w a s n o t p r e s e n t t o c o m m e n t on t h i s o b s e r v a t i o n . T a s c h e k s u g g e s t e d t h a t i t 

w o u l d b e a p p r o p r i a t e t o c o n t a c t K e e p i n a t L A S L a n d i n f o r m h i m of t h e 

s u b c o m m i t t e e s i t u a t i o n a n d a l s o b e w o r t h w h i l e t o c o n t a c t B a r t e l s . B o w m a n 

r e p l i e d t h a t i n t h e p a s t B a r t e l s a p p e a r e d t o h a v e b e e n e m b a r a s s e d b y t h e 

S a f e g u a r d s s u b c o m m i t t e e r e p o r t s a n d r e g a r d e d t h e m a s a p o s s i b l e m o t i v a t i o n 

f o r s e e k i n g r e s e a r c h f u n d s f r o m D S M M . G e v a n t m a n n o t e d t h a t t h e U. K . 

C o m m i t t e e o n C h e m i c a l D a t a w a s w o r k i n g i n t h i s a r e a . 

B o w m a n n o t e d f u r t h e r t h a t t h e p h o t o n u c l e a r c o m m i t t e e h a d 

m e t i n S e p t e m b e r a n d f o u n d a l l s a f e g u a r d s r e q u e s t s f o r p h o t o n u c l e a r d a t a 

u n c h a n g e d . H e p r o p o s e d t h e a d d i t i o n of B . B e r m a n of L L L a s a m e m b e r 

of t h e P h o t o n u c l e a r S u b c o m m i t t e e . N e w s o n i n q u i r e d a s t o w h e t h e r t h e 

c o m m i t t e e s t i l l w i s h e d t o h a v e a c h a r g e d p a r t i c l e s u b c o m m i t t e e . S t e i n e r 

o b s e r v e d t h a t C T R c h a r g e d p a r t i c l e r e q u e s t s a r e c o v e r e d in t h e C T R 

c o m m i t t e e b u t t h a t t h e a r e a of r e s p o n s i b i l i t y i s l i m i t e d , t h a t i s r e q u e s t s 

a r e c o n s i d e r e d o v e r a l i m i t e d e n e r g y r a n g e . T h e r e a r e o t h e r a r e a s of n e e d , 

i . e . , m a t e r i a l s a n a l y s i s a n d i t a p p e a r e d t h a t a d i s c i p l i n a r y s u b c o m m i t t e e 

w a s a p p r o p r i a t e . K o l s t a d s u g g e s t e d t h a t t h e f o r m a t i o n of a n u c l e a r d a t a f o r 

b a s i c s c i e n c e c o m m i t t e e t o r e p l a c e b o t h t h e s a f e g u a r d s a n d t h e p h o t o n u c l e a r 

s u b c o m m i t t e e s . H e o b s e r v e d t h a t d i s c u s s i o n c o u l d b e d e f e r r e d t i l l a g e n d a 

i t e m I , 6 . T a s c h e k a d d e d t h a t s a f e g u a r d s m o r e l o g i c a l l y s h o u l d g o i n t o t h e 

a r e a of n u c l e a r d a t a f o r m a t e r i a l a n d e n v i r o n m e n t a l a n a l y s i s . T h e c h a i r m a n 

t h e n r e q u e s t e d t h a t B o w m a n , H o r e n , T a s c h e k , a n d N e w s o n m e e t a n d d e v e l o p 

a p r o p o s e d s c h e m e f o r s u b c o m m i t t e e r e o r g a n i z a t i o n i n t h e a r e a of p h o t o n u c l e a r 
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p h y s i c s , s a f e g u a r d s , c h a r g e d p a r t i c l e p h y s i c s , a n d n u c l e a r d a t a f o r b a s i c 

s c i e n c e . T h e s u b s e q u e n t p r o p o s a l w a s a c c e p t e d b y t h e c o m m i t t e e : n a m e l y 

t h a t t h e n u c l e a r s a f e g u a r d s c o m m i t t e e b e a b s o r b e d b y t h e c o m m i t t e e o n 

M a t e r i a l a n d E n v i r o m e n t a l A n a l y s i s , a n d t h a t a c h a r g e d p a r t i c l e s u b c o m m i t t e e 

b e e s t a b l i s h e d u n d e r t h e c h a i r m a n s h i p of N e w s o n . In r e s p o n s e t o t h e 

c o n s e n s u s of t h e N D C t h e s u b c o m m i t t e e on P h o t o n u c l e a r R e a c t i o n s w a s 

A C T I O N 1 c o n t i n u e d u n d e r t h e c h a i r m a n s h i p of C . B o w m a n . A n e w a c t i o n 1 w a s 
S u b c o m m i t t e e g ^ a k ^ g k e ^ Q n s u b c o m m i t t e e c h a i r m e n , t o f o r w a r d t o R . E . C h r i e n 
C h a i r m e n ——— 

w i t h i n 30 d a y s f i n a l s u b c o m m i t t e e m e m b e r s h i p l i s t s f o r c i r c u l a t i o n a m o n g 

t h e N D C m e m b e r s h i p f o r f i n a l a p p r o v a l . T h e p r o p o s e d s u b c o m m i t t e e 

s t r u c t u r e a s a d o p t e d a t t h e t i m e of t h e N D C m e e t i n g i s i n c l u d e d a s A p p e n d i x A 

i n t h e m i n u t e s . 

4 . M i n u t e s of P r e v i o u s M e e t i n g 

G o l d s t e i n n o t e d o n e c o r r e c t i o n t o t h e m i n u t e s of t h e p r e v i o u s 

m e e t i n g , U S N D C - 2 , o n p a g e 41. In t h e d i s c u s s i o n r e g a r d i n g C I N D A ' 7 2 

t h e f i r s t c o m p l e t e s e n t e n c e o n p a g e 41 s h o u l d r e a d " e a c h v o l u m e w i l l t o t a l 

8 0 0 p a g e s " . T h e m i n u t e s a s a m e n d e d w e r e a p p r o v e d w i t h o u t f u r t h e r r e a d i n g . 

5. P a s t A c t i o n s of U S N D C ( U S N D C - 2 , p , 68) 

A r e v i e w of o u t s t a n d i n g a c t i o n s f o l l o w e d ; 

A c t i o n 1 

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

c o n s u l t i n g s u b c o m m i t t e e m e m b e r s . T h e s e c r e t a r y n o t e d t h a t t h i s h a d b e e n 

d o n e , b u t a t t h e t i m e of i s s u a n c e a n u m b e r haid n o t b e e n a s s i g n e d t o t h e 

t e c h n i c a l v e r s i o n . T h e t e c h n i c a l m i n u t e s of t h e p r e v i o u s m e e t i n g w o u l d b e 

a s s i g n e d t h e n u m b e r U S N D C — 2 a a n d i n t h e f u t u r e a s i m i l a r c o n v e n t i o n w o u l d 

b e f o l l o w e d i n i n d e x i n g t h e t e c h n i c a l m i n u t e s . 

A c t i o n 3 — G o l d s t e i n , A l l C o m m i t t e e M e m b e r s . 

M a i n t a i n a c o m p i l a t i o n of c r o s s - s e c t i o n d i s c r e p a n c i e s 

l i s t e d i n o r d e r of i m p o r t a n c e t o t h e n u c l e a r - e n e r g y p r o g r a m w i t h t h e 

a s s i s t a n c e of c o m m i t t e e m e m b e r s a n d d i r ect t h e a t t e n t i o n of c o n c e r n e d 

p a r t i e s t o t h e l i s t a n d s o l i c i t t h e i r c o m m e n t s . G o l d s t e i n r e p o r t e d t h a t t h e r e 

h a d b e e n n e g l i g i b l e i n p u t s i n c e t h e p r e v i o u s m e e t i n g a n d t h a t a l t h o u g h 

m o d i f i c a t i o n s of p r i o r i t y h a d b e e n m a d e t h e r e w e r e n o s u b s t a n t i v e c h a n g e s i n 

t h e d i s c r e p a n c y l i s t . G o l d s t e i n n o t e d t h a t q u e s t i o n s c o n c e r n i n g E of t h e 
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Cf f i s s i o n s p e c t r u m h a d b e e n r a i s e d i n r e c e n t a g e m e a s u r e m e n t s a t N B S . 
2 5 2 

S p i e g e l h a d c a r r i e d o u t i n t e g r a l m e a s u r e m e n t s i n a p u r e Cf f i s s i o n 

s p e c t r u m . E x p e r i m e n t a l c o r r e c t i o n s f o r f i n i t e g e o m e t r y m a y e x p l a i n t h e 

d i s c r e p a n c i e s o b s e r v e d . H o w e v e r if t h e y a r e s u b s t a n t i a t e d t h e a g e r e s u l t w i l l 

s u g g e s t t h a t t h e E ^ i s l o w e r t h a n t h e a c c e p t e d v a l u e b y a b o u t 10%. A n 

a l t e r n a t i v e e x p l a n a t i o n i s t h a t c a l i f o r n i u m m a y h a v e a s o f t n e u t r o n c o m p o n e n t . 

G o l d s t e i n n o t e d t h a t t h e r e l a t i o n s h i p b e t w e e n a g e a n d E ^ i s a n o l d o n e . T h e 

a g e of a n y s o u r c e i s a l i n e a r f u n c t i o n of E . T h i s r e l a t i o n s h i p i s v a l i d a s l o n g 

a s t h e e f f e c t of t h e n e u t r o n a b s o r p t i o n i s r e l a t i v e l y s m a l l a n d i t i s i n d e p e n d e n t 

of s o u r c e s h a p e . T h i s c o n c l u s i o n w a s d r a w n i n a p a p e r d a t e d 1958 a n d t h e r e 

i s a n e e d t o r e - e x a m i n e t h e p r o b l e m . B e f o r e t h i s d i s c r e p a n c y i s a c c e p t e d , 

t h i s r e l a t i o n s h i p s h o u l d b e r e - e x a m i n e d , a n d in a d d i t i o n a l l e x p e r i m e n t a l 

u n c e r t a i n t i e s i n t h e c o r r e c t i o n s i n t h e d a t a a n a l y s i s s h o u l d b e r e c o n s i d e r e d . 

A C T I O N 2 T h e c o n t i n u i n g a c t i o n , A c t i o n 3 w a s c a r r i e d f o r w a r d a s n e w A c t i o n 2 . 
G o l d s t e i n , a l l . . . „ A 1 1 , m e m b e r s A c t i o n 4 — A l l M e m b e r s 

S u b m i t t o t h e c h a i r m a n s u g g e s t i o n s f o r t h e n e x t N D C 

m e e t i n g a n d on t e c h n i c a l s y m p o s i a a n d e n l a r g e d r e s p o n s i b i l i t i e s of t h e 

n u c l e a r d a t a c o m m i t t e e i n a p p l i c a t i o n of n u c l e a r d a t a t o a n y f i e l d s n o t 

r e l a t e d t o r e a c t o r t e c h n o l o g y . T h i s a c t i o n w a s c o m p l e t e d . 

A c t i o n 5 — I s o t o p e S u b c o m m i t t e e 

W r i t e a o n e - p a r a g r a p h w a r n i n g t o b e i n c o r p o r a t e d i n t o 

t h e s t a n d a r d I s o t o p e R e q u e s t F o r m w i t h r e g a r d t o a c t i v a t i o n a n d f o r w a r d 

t o G e o r g e R o g o s a . P e r e y i n d i c a t e d b e c a u s e of t h e c o n f u s i o n d u r i n g t h e 

s u b c o m m i t t e e r e - o r g a n i z a t i o n s , t h i s a c t i o n h a s n o t b e e n c o m p l e t e d . 

J a c k s o n i n d i c a t e d t h a t a c c o r d i n g to t h e d i s c u s s i o n of p r e v i o u s m e e t i n g s t h e 

N D C w a s s a t i s f i e d w i t h t h e m e t h o d i n w h i c h t h e I s o t o p e s D i v i s i o n w a s h a n d l i n g 

p r o b l e m s of s a m p l e a c t i v a t i o n . T h e i n t e n t of A c t i o n 5 w a s t o i n s u r e t h a t a l l 

u s e r s w o u l d b e a w a r e of t h e p o t e n t i a l h a z a r d s of s a m p l e a c t i v a t i o n . T h i s 

A C T I O N 3 a c t i o n w a s c a r r i e d f o r w a r d a s N e w A c t i o n 3 on P e r e y . 

P e r e y A c t i o n 6 — C h a i r m a n 

In a l e t t e r t o t h e D i v i s i o n of P h y s i c a l R e s e a r c h e x p r e s s 

t h e c o n c e r n of t h e N D C o v e r t h e d r a m a t i c d r o p i n c a l u t r o n e f f o r t i n t h e 
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p e r i p . d F Y 69 t o F Y 7 2 . T h i s a c t i o n h a d b e e n c o m p l e t e d w i t h a l e t t e r d a t e d 

J u n e 1, 1972 t o t h e D i r e c t o r , D P R . T h e r e h a d b e e n no r e s p o n s e t o d a t e . 

A c t i o n 7 — A . S m i t h 

C o n t a c t B . L e o n a r d At P a c i f i c N o r t h w e s t a b o u t o b t a i n i n g 

a n d m a i n t a i n i n g t h e e l e m e n t a l s a m p l e i n v e n t o r y p r e s e n t l y a t P a c i f i c N o r t h w e s t . 

T h i s a c t i o n h a d b e e n c o m p l e t e d . T h e m a t e r i a l i n q u e s t i o n i s p r e s e n t l y a t 

W r i g h t - P a t t e r s o n A F B a n d i s b e i n g i n v e n t o r i e d a n d p r e p a r e d f o r t r a n s f e r t o 

A N L . 

A c t i o n 8 — S e c r e t a r y 

I n c l u d e a l i s t of e l e m e n t a l s a m p l e i n v e n t o r i e s a n d t h e i r 

l o c a t i o n i n t h e t e c h n i c a l m i n u t e s of NDC m e e t i n g s . T h i s a c t i o n h a d n o t b e e n 

c o m p l e t e d b e c a u s e of u n c e r t a i n t y i n t h e c o n t e n t a n d l o c a t i o n of t h e P a c i f i c 

N o r t h w e s t i n v e n t o r y . A n i n t e r i m s a m p l e i n v e n t o r y l i s t i n c l u d i n g o n l y t h o s e 

m a t e r i a l s a t A N L a n d R P I h a d b e e n d i s t r i b u t e d t o c o m m i t t e e a n d s u b c o m m i t t e e 

m e m b e r s . T h i s l i s t h a d n o t i n c l u d e d m a t e r i a l s s p e c i f i e d i n t h e e l e m e n t a l 

A C T I O N 4 s a m p l e i n v e n t o r y of t h e i s o t o p e s u b c o m m i t t e e . A N e w A c t i o n 4 o n P e r e y w a s 

P e r e y a d o p t e d , t o f o r w a r d t o t h e s e c r e t a r y t h e e l e m e n t a l s a m p l e i n v e n t o r y l i s t 

A C T I O N 5 p r e s e n t l y h e l d by t h e i s o t o p e s u b c o m m i t t e e . Old a c t i o n 8 w a s c a r r i e d f o r w a r d 

S e c r e t a r y a s n e w A c t i o n 5 o n t h e s e c r e t a r y . 

A c t i o n 9 — C h a i r m a n 

E x p r e s s t h e r e c o m m e n d a t i o n of t h e c o m m i t t e e i n a n a p p r o p r i a t e 

l e t t e r t h a t a l l e l e m e n t a l s e p a r a t i o n s of R M C m a t e r i a l s be c l a s s i f i e d a s s p e c i a l 

f a b r i c a t i o n s a n d be r e t a i n e d i n t h e p o o l i n s p e c i a l f o r m u n t i l a s p e c i f i c r e q u e s t 

f o r f u r t h e r c o n v e r s i o n i s r e c e i v e d . T h i s a c t i o n h a d b e e n c o m p l e t e d w i t h t h e 

l e t t e r of J u n e 1, 1972 t o t h e D i r e c t o r , D P R . A N e w A c t i o n 6 o n P e r e y w a s 

a d o p t e d , i n v e s t i g a t e t h e r e s p o n s e of t h e I s o t o p e s D i v i s i o n t o N D C a c t i o n 9 of 

M a y 1972 . 

A C T I O N 6 
P e r e y 

A c t i o n 1 0 ~ A 1 1 M e m b e r s 

S u b m i t c o m m e n t s t o t h e c h a i r m a n o n t h e L A S L p r o p o s a l t o m e a s u r e 

d e l a y e d n e u t r o n p r o d u c t i o n by J u n e 10. T h i s a c t i o n h a d e x p i r e d a n d i n a l e t t e r of 
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J u n e 19 t o D r . M c D a n i e l , t h e c h a i r m a n h a d e x p r e s s e d t h e c o n s e n s u s of t h e 

c o m m i t t e e o n t h e d e l a y e d n e u t r o n p r o p o s a l . M o o r e s t a t e d t h a t h e h a d n o t 

r e c e i v e d a c o p y of t h i s l e t t e r a n d h a d b e e n u n a b l e t o r e s p o n d t o t h e i n q u i r i e s 

of t h e L A S L s t a f f r e g a r d i n g t h e c o m m i t t e e o p i n i o n o n t h e i s s u e s o u t l i n e d 

i n t h e p r o p o s a l . H e r e q u e s t e d t h a t i n t h e f u t u r e s u c h l e t t e r s b e c i r c u l a t e d t o 

t h e w h o l e c o m m i t t e e . 

A c t i o n 11 — C a s w e l l 

C i r c u l a t e t h e r e v i s e d s t a n d a r d c o m m i t t e e r e p o r t a m o n g 

N D C m e m b e r s . T h i s a c t i o n h a d b e e n c o m p l e t e d . 

A c t i o n 1 2 — C h a i r m a n 

D r a f t a l e t t e r of r e c o m m e n d a t i o n t o t h e D i v i s i o n of P h y s i c a l 
- 252 

R e s e a r c h t h a t v be m e a s u r e d f o r Cf a n d t h a t J . R . S m i t h of A e r o j e t 

N u c l e a r b e c h o s e n a s t h e a p p r o p r i a t e e x p e r i m e n t e r . T h e l e t t e r of J u n e 20 , 1972 

t o D r . M c D a a i e l , D i r e c t o r , D P R , f r o m t h e c h a i r m a n c o m p l e t e d t h i s a c t i o n . 

A c t i o n 13—All M e m b e r s 

C o m m e n t o n t h e p r o p o s e d l i s t of r e o r d e r i n g of p r i o r i t i e s 

f o r o u t s t a n d i n g d i s c r e p a n c i e s by J u n e 15. T h i s a c t i o n h a d e x p i r e d . 

A c t i o n 14—All M e m b e r s 

C o n t r i b u t e c o m m e n t s o n t h e p r o p o s e d f o r m a t of t h e r e q u e s t 

c o m p i l a t i o n t o be f o r w a r d e d t o t h e C h a i r m a n a n d i n t u r n t o t h e N N C S C . 

C h a i r m a n h a d c o m p l e t e d t h i s a c t i o n . L i t t l e c o m m e n t h a d b e e n r e c e i v e d . 

A c t i o n 15—S u b c o m m i t t e e C h a i r m e n 

R e v i e w by S e p t e m b e r 1 t h e s t a t u s of e a c h r e q u e s t i n t h e c u r r e n t 

c o m p i l a t i o n a n d f o r a l l r e q u e s t s of q u e s t i o n a b l e j u s t i f i c a t i o n c o n t a c t t h e 

r e q u e s t o r a n d c o n f i r m n e e d o r o b t a i n c o n s e n t t o e l i m i n a t e t h e r e q u e s t . T h i s 

a c t i o n w a s u n d e r e x e c u t i o n a n d e x t e n d e d d i s c u s s i o n w a s d e f e r r e d u n t i l 

a g e n d a i t e m I I — 2 . P e r e y i n d i c a t e d t h a t t h e r e a r e n e w D R D T n e e d s w h i c h a r e 

n o t i n t h e c o m p i l a t i o n . H e m m i g r e p l i e d t h a t t h e s e r e q u e s t s w i l l n o t be 

r e v i e w e d by A C R P u n t i l D e c e m b e r . A l t e r r a i s e d t h e q u e s t i o n of l i s t i n g t h e 

l a r g e n u m b e r of . r e q u e s t s w h i c h h a v e b e e n w i t h d r a w n f r o m t h e c o m p i l a t i o n . 

H e n o t e d t h a t m a n y p e o p l e d o n o t l i s t n e e d s w h i c h c o i n c i d e w i t h r e q u e s t s 

a l r e a d y i n c l u d e d . A l i s t i n g of r e q u e s t s w i t h d r a w n w o u l d m a k e i t p o s s i b l e f o r 

t h e s e p e o p l e t o be a w a r e of t h e c h a n g i n g s i t u a t i o n . M o o r e r e p l i e d t h a t s u c h 

a l i s t i s n o t p r a c t i c a l a t t h i s t i m e a n d w o u l d be d i f f i c u l t t o i m p l e m e n t . T h e 
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C h a i r m a n s t a t e d t h a t t h e i s s u e w i l l b e s o l v e d i n t h e f u t u r e w h e n t h e 

c o m p i l a t i o n i s m a i n t a i n e d a t N N C S C i n a R E N D A f o r m a t . T h e p r o b l e m 

i s r e c o g n i z e d . 

A c t i o n 1 6 — A l l M e m b e r s 

S u b m i t t o t h e t h e C h a i r m a n b y J u n e 5 c o m m e n t s o n t h e 

A t t r e e - S c h m i d t l e t t e r o u t l i n i n g p r o c e d u r e s f o r p u b l i s h i n g a R E N D A . 

T h i s a c t i o n h a d e x p i r e d a n d t h e C h a i r m a n h a d f o r w a r d e d t h e c o m m e n t s of 

c o m m i t t e e m e m b e r s t o K o l s t a d i n t h e l e t t e r of J u n e 1 3 , 1 9 7 2 . K o l s t a d i n t u r n 

h a d i n c l u d e d t h e c o m m i t t e e s e n t i m e n t i n h i s l e t t e r of J u n e 1 6 , 1972 t o A t t r e e 

a n d S c h m i d t . M o o r e a g a i n o b s e r v e d t h a t t h e C h a i r m a n ' s l e t t e r , a c o n s e n s u s 

d o c u m e n t , m i g h t h a v e b e e n c i r c u l a t e d a m o n g c o m m i t t e e m e m b e r s b e f o r e m a i l i n g . 

H o w e v e r , i n t h i s c a s e t h e t i m e d e a d l i n e h a d p r e c l u d e d t h i s p r o c e d u r e . In s u c h 

c i r c u m s t a n c e s c o m m i t t e e m e m b e r s m u s t r e l y o n t h e j u d g e m e n t of t h e C h a i r m a n . 

A c t i o n 1 7 — C h a i r m a n 

B r i n g t o t h e a t t e n t i o n of t h e D i v i s i o n of P h y s i c a l R e s e a r c h 

i n a f o r m a l , l e t t e r t h e d i f f i c u l t y t h a t N N C S C i s e x p e r i e n c i n g i n o b t a i n i n g 

d a t a f r o m e x p e r i m e n t e r s . T h e l e t t e r of J u n e 2, 1972 t o D r . M c D a n i e l 

f r o m t h e C h a i r m a n of U S N D C c o m p l e t e d t h i s a c t i o n . K o l s t a d a n n o u n c e d 

t h a t a l e t t e r h a d b e e n s e n t t o a l l A E C c o n t r a c t o r s r e q u e s t i n g t h e i r c o o p e r a t i o n 

i n t h i s r e g a r d . P e a r l s t e i n i n d i c a t e d t h a t t h e r e h a d b e e n d i f f i c u l t y i n 

o b t a i n i n g a s p e c i f i c b o d y of d a t a f r o m L i v e r m o r e a n d t h a t t h e L L L r e p r e s e n t a t i v e , 

B o w m a n , h a d i n t e r c e d e d o n b e h a l f of t h e C r o s s S e c t i o n C e n t e r . 

A c t i o n 1 8 — C h a i r m a n 

W r i t e a l e t t e r t o t h e A m e r i c a n N u c l e a r S o c i e t y b r i n g i n g 

t o t h e i r a t t e n t i o n t h a t t h e r e c e n t c o m m e n t s by D e s s a u e r r e g a r d i n g a n 

i n f o r m a t i o n g a p a r e u n f o u n d e d . S u b s e q u e n t d i s c u s s i o n s w i t h D e s s a u e r 

i n d i c a t e d t h a t t h e n e e d f o r t h i s a c t i o n h a d d i s a p p e a r e d . S u b s e q u e n t l y 

t h e A c t i o n 18 w a s d r o p p e d . 

A c t i o n 1 9 — C h a i r m a n 

F o r w a r d D e s s a u e r ' s l e t t e r t o H e m m i g i n r e s p o n s e t o h i s 

l e t t e r of A p r i l 16 a n d a s k D R D T b e r e p r e s e n t e d a t U S N D C m e e t i n g s e i t h e r 

t h r o u g h i t s e x o f f i c i o m e m b e r o r a d e s i g n a t e d o b s e r v e r . T h i s a c t i o n 

h a d b e e n c o m p l e t e d w i t h a l e t t e r of M a y 31, 1972 t o M r . H e m m i g . K o l s t a d 

i n d i c a t e d t h a t t h e c o m m i t t e e h a d o v e r - e m p h a s i z e d t h e s e r i o u s n e s s of t h e 
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s i t u a t i o n a n d t h e a b s e n c e of t h e D R D T r e p r e s e n t a t i v e h a d b e e n b r o u g h t 

a b o u t b y p r e s s i n g p r i o r c o m m i t m e n t . 

A c t i o n 2 0 — C h a i r m a n 

A d v i c e L . C r a n b e r g of t h e L a s V e g a s p a n e l o n f a s t n e u t r o n 

s o u r c e s t o b e h e l d o n 17 J u n e 1972 . A c t i o n on t h i s p o i n t h a d p r o v e d 

u n n e c e s s a r y . T h e A c t i o n w a s d r o p p e d . 

A c t i o n 2 1 — C h a i r m a n 

W r i t e a l e t t e r r e f l e c t i n g t h e c o n s e n s u s of t h e c o m m i t t e e 

t o t h e D i v i s i o n of P h y s i c a l R e s e a r c h s p e c i f i c a l l y e n d o r s i n g t h e O R E L A 

h e a v y e l e m e n t p r o p o s a l a n d t h e n e e d f o r m e a s u r e m e n t . T h e l e t t e r of 

J u n e 2 0 , 1972 t o t h e D i r e c t o r , D P R , c o m p l e t e d t h i s a c t i o n . 

A c t i o n 2 2 — C h a i r m a n 

W r i t e a l e t t e r of s u p p o r t t o t h e D i v i s i o n of P h y s i c a l 

R e s e a r c h o n t h e t e c h n i c a l m e r i t of t h e U n i v e r s i t y of C o l o r a d o p r o g r a m . 

T h e l e t t e r of J u n e 2 0 , 1972 t o t h e D i r e c t o r , D P R , c o m p l e t e d t h i s a c t i o n . 

6 . R e c o m m e n d a t i o n s of N A S / N R C A d - H o c C o m m i t t e e o n N u c l e a r 

D a t a C o m p i l a t i o n s ( A u g . 10, 1972) . 

T h e c h a i r m a n r e v i e w e d b r i e f l y t h e b a c k g r o u n d m a t e r i a l w h i c h 

h a d b e e n d i s t r i b u t e d t o U S N D C m e m b e r s i n a n t i c i p a t i o n of a n o p e n d i s c u s s i o n . 

T h e p u r p o s e of t h e A u g . m e e t i n g of t h e N A S / N R C P a n e l h a d b e e n t o r e v i e w 

t h e n e e d s f o r n u c l e a r d a t a , t h e p r e s e n t n a t u r e , h i s t o r y a n d f u n d i n g of n u c l e a r 

d a t a p r o j e c t s b o t h h e r e a n d a b r o a d a n d t o p r o p o s e m e a s u r e s a i m e d a t 

s t r e n g t h i n g t h e U. S. N u c l e a r D a t a P r o g r a m . T h e f i n a l r e c o m m e n d a t i o n s 

of t h e A d - H o c P a n e l a r e c o n t a i n e d i n a p p e n d i x C . J a c k s o n a d d e d t h a t t h e 

P a n e l m e m b e r s h a d f e l t t h a t t h e p r e s e n t r e s o u r c e s w e r e n o t a d e q u a t e t o 

m e e t t h e n e e d s f o r n u c l e a r d a t a c o m p i l a t i o n a n d t h a t i t w a s i m p o r t a n t 
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t o d e t e r m i n e t h e m o s t e f f i c i e n t ' u s e of t h e l i m i t e d r e s o u r c e s a v a i l a b l e . 

T h e p u r p o s e of t h e p a n e l w a s t o d i s c u s s t h e s e p o i n t s a n d t o a t t e m p t t o 

d e v e l o p a m o r e c o h e r e n t a p p r o a c h . P a n e l d i s c u s s i o n f o c u s e d o n t h e 

N u c l e a r D a t a P r o j e c t . B e c a u s e of i n a d e q u a t e r e s o u r c e s t h e N u c l e a r 

D a t a P r o j e c t f o u n d i t d i f f i c u l t b o t h t o m e e t i t s r e s p o n s i b i l i t i e s i n c o m p i l a t i o n 

a r e a a n d a t t h e s a m e t i m e s e r v i c e t h e n e e d s of a p p l i e d p r o g r a m s . F o r 

t h i s r e a s o n t h e • p a n e l c o n c l u d e d t h a t t h e o n l y w a y t o i n s u r e t h e f u t u r e 

u s e f u l n e s s of t h e N u c l e a r D a t a C o m p i l a t i c a i P r o g r a m w a s t o o r i e n t i t s 

a c t i v i t i e s p r i m a r i l y t o w a r d f u l f i l l i n g t h e n e e d s of b a s i c s c i e n c e a n d 

p r o v i d i n g a c o m p r e h e n s i v e s u m m a r y of n u c l e a r p h y s i c s . M o r e g e n e r a l l y , 

t h e r e , w a s c o n c e r n t h a t c o m m u n i c a t i o n a n d c o o r d i n a t i o n a m o n g t h e m a n y 

g r o u p s e n g a g e d i n c o m p i l a t i o n e f f o r t s i s l a c k i n g . 

A l t h o u g h t h e p a n e l r e c o m m e n d e d t h a t t h e U S N D C a s s u m e t h e r e s p o n s i b i l i t y 

of a n e x e c u t i v e c o m m i t t e e i n r e g a r d t o c o o r d i n a t i o n of t h e e f f o r t s of n o n - n e u t r o n 

c o m p i l a t i o n g r o u p s i n t h e U n i t e d S t a t e s , t h e m e m b e r s w e r e c o n c e r n e d t h a t 

t h e p r e s e n t r e s t r i c t i o n o n m e m b e r s h i p p r e v e n t e d r e p r e s e n t a t i o n of U n i v e r s i t y 

s c i e n t i s t s a n d w o r k e r s i n b a s i c a s o p p o s e d t o a p p l i e d n u c l e a r 

p h y s i c s In a d d i t i o n t h e y w e r e c o n c e r n e d t h a t t h e p r e s e n t o r i e n t a t i o n of t h e 

U S N D C w a s t c P s t r o n g l y t o w a r d s a p p l i e d a s o p p o s e d t o b a s i c n u c l e a r d a t a 

w i t h a h e a v y e m p h a s i s o n n e u t r o n n u c l e a r d a t a . T h e s e c o n c e r n s a r e r e f l e c t e d 

i n t h e i r r e c o m m e n d a t i o n s . ( S e e A p p e n d i x C ) . 

K o l s t a d s t a t e d t h a t t h e t e r m s of r e f e r e n c e of t h e U S N D C s h o u l d b e 

r e v i s e d a n d b r o a d e n e d . In r e s p o n s e t o t h e p a n e l r e q u e s t t h a t r e s t r i c t i o n 

on m e m b e r s h i p b e l i f t e d s o t h a t a n y i n d i v i d u a l w i t h t h e n e c e s s a r y c o m p e t e n c e 

a n d i n t e r e s t i s e l i g i b l e , K o l s t a d n o t e d t h a t t h e p r e s e n c e of a r e p r e s e n t a t i v e 

f r o m t h e N S F i s a n a p p r o p r i a t e r e s p o n s e a n d t h a t i n a d d i t i o n t h e o n l y 

r e s t r i c t i o n o n m e m b e r s h i p i s t h a t t h e i n d i v i d u a l s a r e r e s p o n s i b l e f o r t h e i r t r a v e l 

s u p p o r t . " A b r o a d i n g of t h e a g e n c i e s t o w h i c h U S N D C i s r e s p o n s i b l e w a s 

a l s o s u g g e s t e d . " K o l s t a d n o t e d t h a t t h e m a i n p u r p o s e i n o r g a n i z i n g t h e 

U S N D C w i t h p r i m a r y r e s p o n s i b i l i t y t o t h e A E C a n d t h e O S R D w a s o n t h e o n e 

h a n d t o g i v e t h e C o m m i t t e e a f o c u s w i t h t h e g o v e r n m e n t a n d o n t h e o t h e r h a n d t o 

i n s u r e t h a t t h e d e l i b e r a t i o n s , a n d c o n c l u s i o n s of t h e C o m m i t t e e w o u l d n o t b e 

r e p o r t e d i n a b r o a d c a s t f a s h i o n . 
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W i t h r e g a r d t o t h e p r o p o s a l f o r l i a i s o n w i t h p r o f e s s i o n a l g r o u p s 

a c t i v e i n n u c l e a r s c i e n c e , K o l s t a d s u g g e s t e d t h a t t h i s w o u l d b e r e a s o n a b l e 

o n l y i n a n i n f o r m a l w a y . T o e s t a b l i s h s u c h a f o r m a l r e l a t i o n s h i p w o u l d 

g r e a t l y e n l a r g e t h e m e m b e r s h i p a n d c h a n g e t h e c h a r a c t e r of t h e C o m m i t t e e 

s o a s e f f e c t i v e l y t o p r e v e n t t h e s e l e c t i o n of p e o p l e on t h e b a s i s of t h e i r 

t e c h n i c a l c o m p e t e n c e . In s u m m a r y t h e U S N D C i s c h a n g i n g t o m e e t 

b r o a d e n e d n e e d s a n d t h e p r e p o n d e r a n c e of n e u t r o n p h y s i c s i s c h a n g i n g 

s l o w l y i n a n e v o l u n t i o n a r y w a y s o t h a t t h e c o m m i t t e e c h a r a c t e r w i l l b e 

a p p r o p r i a t e t o t h e a p p l i e d n e e d s of t h e m o m e n t . I t w a s p o i n t e d ou t t h a t 

1 / 3 of t h e c o m m i t t e e i s U n i v e r s i t y a s s o c i a t e d . A m e t h o d f o r m e e t i n g t h e 

s p i r i t of t h e s u g g e s t i o n s of t h e N R C A d h o c p a n e l w o u l d b e t o a p p o i n t a 

b a s i c r e s e a r c h s c i e n t i s t t o t h e c o m m i t t e e m e m b e r s h i p b e a r i n g in m i n d 

t h a t t h e p r i m a r y f u n c t i o n of t h e c o m m i t t e e , i s t o a d v i s e o n m e e t i n g 

a p p l i e d n e e d s f o r n u c l e a r d a t a . T h e N D C i s e x p a n d i n g i t s s u b - c o m m i t t e e 

s t r u c t u r e t o r e f l e c t t h e e x p a n d e d s c o p e of i t s r e s p o n s i b i l i t i e s . N e w s o n 

a d d e d t h a t i t w o u l d b e a p p r o p r i a t e t o i n v i t e U n i v e r s i t y p e o p l e t o s e r v e o n t h e 

c h a r g e d p a r t i c l e s u b - c o m m i t t e e a s a m o v e i n t h i s d i r e c t i o n . 

T h e c h a i r m a n s t a t e d t h a t t h e c o m m i t t e e s h o u l d d r a f t a r e s p o n s e t o 

t h e N A S / N R C m e m o r a n d u m a n d K o l s t a d i n d i c a t e d t h a t h e w o u l d l i k e t o h a v e 

a d r a f t l e t t e r w i t h i n a w e e k i n p r e p a r a t i o n f o r a m e e t i n g w i t h i n t h e A E C of 

A C T I O N 7 C o m m i t t e e on N u c l e a r S c i e n c e . A N e w A c t i o n 7 w a s p l a c e d o n t h e 

C h a i r m a n c h a i r m a n t o d r a f t a c o n s e n s u s l e t t e r r e f l e c t i n g t h e r e s p o n s e of t h e 

c o m m i t t e e t o t h e N A S - N R C r e c o m m e n d a t i o n b y N o v e m b e r 10. 

In t h e c l o s i n g d i s c u s s i o n B o w m a n e x p r e s s e d t h e f e a r t h a t t h e r e s p o n s i b i l i t i e s 

of t h e C o m m i t t e e , if o r g a n i z e d a l o n g t h e l i n e s p r o p o s e d i n t h e m e m o r a n d u m , 

w o u l d b e t o o b r o a d . In t h e i n t e r e s t of e f f e c t i v e n e s s t h e C o m m i t t e e s h o u l d 

l i m i t i t s e l f t o a p p l i e d n u c l e a r d a t a . C h r i e n e x p r e s s e d a g r e e m e n t w i t h t h e 

o b s e r v a t i o n of t h e N R C m e m o r a n d u m t h a t " G r e a t a d v a n t a g e s w o u l d a c c r u e t o 

t h e U . S . N u c l e a r p r o g r a m if n u c l e a r d a t a e f f o r t s w e r e s u c h a s t o satisfv 

t h e n e e d s of a l l n u c l e a r s c i e n c e b a s i c a s w e l l a s a p p l i e d . " H o r e n s u g g e s t e d 

t h a t i n v i e w of t h e i m p o r t a n c e of t h i s d i s c u s s i o n t h a t t h e c o m m i t t e e s h o u l d 

g i v e m o r e t h o u g h t b e f o r e r e s p o n d i n g t o t h e m e m o r a n d u m . N e w s o n o b s e r v e d 
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t h a t s o m e p a n e l m e m b e r s m a y f e e l t h a t t h e U S N D C i s n o t t h e 

a p p r o p r i a t e a d v i s o r y c o m m i t t e e w i t h i n t h e A E C Tor n u c l e a r p h y s i c s . 

K o l s t a d o b s e r v e d , t h a t t h e U S N D C . i s a l r e a d y t o o l a r g e a n d t h a t he w o u l d 

n o t w i s h t o a p p o i n t m o r e t h a n o n e a d d i t i o n a l m e m b e r , b u t t h a t F e s h b a c h 

w o u l d b e a g o o d a p p o i n t m e n t . F u r t h e r d i s c u s s i o n w a s d e f e r r e d . 

7. U s e r C o m p i l e r M e e t i n g s - D i s c u s s i o n w a s d e f e r r e d . 

I I . P r o g r a m R e v i e w s - N e u t r o n R e l a t e d D a t a 

1. I s o t o p e S e p a r a t i o n A c t i v i t i e s . 

A r e p o r t on t h e s t a t u s of t h e c a l u t r o n a u t o m a t i o n 

p r o g r a m , i n c l u d e d a s a p p e n d i x D , w a s d i s t r i b u t e d b y P e r e y t o t h e c o m m i t t e e 

m e m b e r s . ; T h e P D P - 8 / L c o m p u t e r s y s t e m i n s t a l l e d o n a n 1 8 0 ° s e c t o r 

i s o t o p e s e p a r a t o r d e m o n s t r a t e d t h a t h i g h q u a l i t y s e p a r a t i o n of s t a b l e i s o t o p e s 

i s p o s s i b l e a t g r e a t e r p r o d u c t i o n r a t e s . In a n e x c e l l e n t r u n on t h i s s y s t e m 
156 

d u r i n g t h e p r e v i o u s s u m m e r a s e p a r a t i o n of D y h a d b e e n c a r r i e d o u t a n d 

t h e r e s u l t s w e r e e n c o u r a g i n g . A f t e r a t h r e e w e e k s h u t d o w n a n e w r u n 

h a d b e e n p l a n n e d o n S n , h o w e v e r , s o m e p r o b l e m s h a d b e e n e n c o u n t e r e d a n d 

t h i s s e p a r a t i o n h a s b e e n r e s c h e d u l e d . T h e s t a t u s r e p o r t i n c l u d e d a c o m p l e t e 

s c h e d u l e of p l a n s f o r c o m p u t e r i z i n g c o n t r o l of t h e c a l u t r o n s . P e r e y b e l i e v e s 

t h a t L o v e i s p r o c e e d i n g s l o w l y i n o r d e r t o a v o i d i m p a i r i n g t h e 

e f f c i e n c y of t h e c u r r e n t s e p a r a t i o n p r o g r a m . He i s d o i n g t h i s i n r e s p o n s e 

t o t h e c o n c e r n of t h e N D C o v e r t h e d e c r e a s e i n t h e n u m b e r of t a n k h o u r s of 

e f f o r t p e r y e a r a n d p a r t l y a s a r e s u l t of t h e i n c r e a s i n g c o m p e t i t i o n f r o m t h e 

S o v i e t s e p a r a t i o n p r o g r a m . P e r e y a n n o u n c e d t h a t J . R a t l e d g e a t O R N L h a d 
r e c e i v e d a n u n s o l i c i t e d o f f e r f r o m t h e U . S . S. R . f o r d e l i v e r y of t h e 

57 

s e p a r a t e d i s o t o p e of F e i n > 1 0 0 g r a m q u a n t i t i e s a n d p u r i t i e s i n e x c e s s 

of 87% a t a p r i c e of 2 . 09 p e r m g . T h i s m a t e r i a l w a s e v i d e n t l y i n 

s t o c k . I n r e s p o n s e t o t h e q u e s t i o n of v i o l e n t f l u c t u a t i o n s i n p r o d u c t i o n c o s t s 

T a s c h e k s u g g e s t e d t h a t a c c o u n t a n t s s h o u l d b e a b l e t o i r o n o u t t h e 

f l u c t u a t i o n s a n d f e e d t h e i s o t o p e i n v e n t o r i e s i n a m a n n e r t h a t t a k e s n o r m a l 

f l u c t u a t i o n s i n t o a c c o u n t . . T h e i m p o r t a n t p o i n t w a s t o i n s t i t u t e a c c o u n t i n g 

p r o c e d u r e s w h i c h g i v e f u l l c o s t r e c o v e r y . 

P e r e y r e p l i e d t h a t L o v e i s u p s e t a b o u t f l u c t u a t i o n s i n p r o d u c t i o n 
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c o s t s a n d w a s c o n c e r n e d t h a t d i f f i c u l t i e s w i t h Sn s e p a r a t i o n s 

c o u l d l e a d t o s k y - r o c k e t i n g c o s t s . H o w e v e r P e r e y e m p h a s i z e d 

t h a t t h e a u t o m a t i o n p r o p o s a l c o u l d t r i p l e t h e n u m b e r of t a n k 

h o u r s of o p e r a t i o n c o s t s p e r t a n k h o u r b y p e r m i t i n g r o u n d t h e 

c l o c k o p e r a t i o n . K o l s t a d n o t e d t h a t t h e c o m m i t t e e n e e d e d a 

r e a s s e s s m e n t of u n i t c o s t s u n d e r c o m p u t e r i z a t i o n . A n e w 

A C T I O N 8 a c t i o n 8 w a s l e v i e d o n P e r e y , t o c o m p l e t e w i t h L . L o v e a r e a s s e s s m e n t 

P e r e y of c a l u t r o n u n i t c o s t s u n d e r f u l l c o m p u t e r o p e r a t i o n a n d r e p o r t t h e 

r e s u l t s a t t h e n e x t c o m m i t t e e m e e t i n g . 

W i t h r e g a r d t o p l a n n e d o p e r a t i o n s P e r e y a n n o u n c e d t h a t t r a c k 

5 i n v o l v i n g 14 o p e r a t i o n a l c a l u t r o n s w o u l d b e d e v o t e d t o s e p a r a t i o n s 
98 

of M o a n d T c f o r s a l e s d e v o t e d t o m e d i c a l p u r p o s e s . I n a d d i t i o n 

d u r i n g t h e n e x t y e a r t h e p i l o t p l a n t f a c i l i t y w i l l b e o p e r a t e d o n a n 8 

h o u r p e r d a y b a s i s f o r s e p a r a t i o n of i s o t o p e s of I r i d i u m . T h e O s 

s e p a r a t i o n h a v e b e e n d e f e r r e d b e c a u s e of c h e m i c a l p r o b l e m s w i t h t h e 

O s s o u r c e . T o d a t e t h e f o l l o w i n g q u a n t i t i e s of P u i s o t o p e s h a d b e e n 

o b t a i n e d f r o m t h e P u s e p a r a t i o n : 
o o q O / I O 5 5 g of 2 4 q P U a t 90% p u r i t y 3 0 g of 4 P u a t 80% p u r i t y 

115g of 2 4 i P u a t P u r i t Y 2 5 g o f 2 4 4 P u a t P u r i t y 
3 5 g of 2 4 1 P u a t 92% p u r i t y 2g of P u a t 99% p u r i t y 
3 5 g of P u a t 97% p u r i t y 

2 4 1 

S m i t h n o t e d t h a t i n a d d i t i o n t o O R N L r e q u e s t f o r P u A N L 

r e q u e s t e d a s a m p l e t o b e u s e d f o r i n - p i l e s p e c t r a l i r r a d i a t i o n a s p a r t 

of t h e E B R I I p r o g r a m . 

P e r e y s t a t e d t h e a c t i v i t y i n t h e i s o t o p e p r o g r a m d u r i n g F Y - 7 2 

w a s s a l e s l e v e l of 1. 1 m i l l i o n d o l l a r s p e r y e a r . 50% of t h e s a l e s w e r e 

d i r e c t e d t o m e d i c a l a p p l i c a t i o n s a n d 2 / 3 . of t h e s a l e s i n v o l v e d f o r e i g n 

b u y e r s . T h e l o a n a c t i v i t y d u r i n g t h e f i s c a l y e a r i n t e r m s of i n v e n t o r y 

c o s t s i n v o l v e d a l e v e l of 5 m i l l i o n d o l l a r s . In r e s p o n s e t o a n i n q u i r y 92 

b y B l o c k c o n c e r n i n g a l o a n d a t e d A u g . 11 f o r 6 2 g r a m s of M o a n d 

3 g r a m s of Hf n o m i n a l l y t o M i t s u b i s h i C o r p . , A . S m i t h n o t e d t h a t t h e 

s a m p l e s w e r e needed f o r m e a s u r m e n t s a t J E R I . 
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A C T I O N 9 
P e r e y 

152 
P e r e y i n f o r m e d t h e c o m m i t t e e t h a t a p p r o x i m a t e l y 1 k g of S i 

4 0 

a n d 32 k g of C a o n i n v e n t o r y a t a p r i c e o f . 005 d o l l a r s p e r m i l l i g r a m 

a r e c u r r e n t l y s t o r e d a t O R N L b u t a r e n o t b e i n g u s e d o r p l a c e d i n 

i n v e n t o r y . T h i s m a t e r i a l i s a b y - p r o d u c t of s e p a r a t i o n s i n w h i c h o t h e r . 

i s o t o p e s of S i a n d C a a r e d e s i r e d . T h e c o s t s of s u c h s e p a r a t i o n s a r e 

c h a r g e d a g a i n s t t h e i s o t o p e n e e d e d a n d t h e b y - p r o d u c t i s o t o p e s a r e 

w r i t t e n o f f . T h e c o m m i t t e e w a s c o n c e r n e d a s t o w h y t h e m a t e r i a l c o u l d 

n o t b e e n t e r e d i n t o s a l e s i n v e n t o r y a t c o s t a n d w h y a d i s c r e p a n c y e x i s t e d 4 0 

b e t w e e n t h e p r e s e n t c a t a l o g p r i c e of C a a n d t h e p r i c e a t w h i c h t h e 

" b a s e m e n t " m a t e r i a l i s c a r r i e d o n i n v e n t o r y . K o l s t a d s u g g e s t e d t h a t t h e 

l i s t of b y - p r o d u c t i s o t o p e s b e c i r c u l a t e d a m o n g t h e N D C b e f o r e a n y 

p u b l i c a t i o n . I t a p p e a r e d t h a t t h e f u l l i n v e n t o r y c o u l d n o t b e l i s t e d a t 

c o s t w i t h o u t a c c o u n t a n t s a p p r o v a l . P e r e y o f f e r e d t o r e p o r t t o t h e f u l l 

c o m m i t t e e a t t h e n e x t m e e t i n g on t h e a c c o u n t i n g p r o b l e m . 

C a s w e l l a d d e d t h a t t h e c o m m i t t e e s h o u l d a t t e m p t t o g e t t h e m a t e r i a l 

o n t h e m a r k e t a t a r e a s o n a b l e c o s t . S t e i n e r a f f i r m e d P e r e y 1 s s u g g e s t i o n 

a s a d e s i r a b l e o n e a n d s u g g e s t e d t h a t P e r e y d i s c u s s t h e p r o b l e m w i t h 

G i l l e t t e and^ i f n e c e s s a r y ^ w i t h C u l l e r . S e v e r a l c o m m i t t e e m e m b e r s 

s u g g e s t e d t h a t t h e p r o b l e m b e d i s c u s s e d a t h i g h e s t a u t h o r i t y l e v e l 

w i t h i n t h e l a b o r a t o r y . A N e w A c t i o n 9 w a s p l a c e d o n P e r e y t o c i r c u l a t e 

t o t h e N D C m e m b e r s a c o m p l e t e l i s t of t h e b y - p r o d u c t i s o t o p e s i n s t o r a g e 

w i t h a r e c o m m e n d a t i o n on h o w t o m a k e t h i s i n v e n t o r y a v a i l a b l e a n d 57 
A C T I O N 10 a l s o t o c i r c u l a t e a c o p y of t h e S o v i e t F e o f f e r . N e w a c t i o n 10 w a s 
I s o t o p e s 
S u b c o m m i t t e e 

p l a c e d o n t h e I s o t o p e s S u b c o m m i t t e e t o f o r m a r e c o m m e n d a t i o n f o r 

t h e d i s p o s i t i o n of u n p r o c e s s e d c a l u t r o n m a t e r i a l s o t h a t t h i s n a t i o n a l 

r e s o u r c e c a n b e m a d e a v a i l a b l e t o U . S . S c i e n t i f i c p r o g r a m s . 

I I . R e q u e s t C o m p i l a t i o n — R e v i e w s 

In r e s p o n s e t o t h e r e q u e s t of t h e c h a i r m a n f o r a s t a t u s 

r e p o r t f r o m e a c h of t h e d i s c i p l i n a r y s u b - c o m m i t t e e s c o v e r i n g t h e 

s t a t u s of t h e r e q u e s t c o m p i l a t i o n , t h e s u b - c o m m i t t e e c h a i r m e n h a d 

d i s t r i b u t e d t o c o m m i t t e e m e m b e r s p r i o r t o t h e N D C m e e t i n g d r a f t 

t h e v e r s i o n s of t h e c o m m i t t e e r e p o r t s . T h e c h a i r m a n c a l l e d f o r 

c o m m e n t s o n t h e i n d i v i d u a l r e p o r t s . 
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a . S t a n d a r d s 

C a s w e l l r e i t e r a t e d t h e p o s i t i o n of S t a n d a r d s S u b c o m m i t t e e 

o n t h e q u e s t i o n of i n c l u s i o n of r e q u e s t s f o r t o t a l c r o s s s e c t i o n m e a s u r e m e n t s 

i n c o n n e c t i o n w i t h t h e n e e d f o r p r e c i s © d a t a o n a s s o c i a t e d s t a n d a r d 

c r o s s s e c t i o n s . A l t h o u g h t h e s u b c o m m i t t e e o p i n i o n i s u n a n i m o u s t o 

t h i s p o i n t , t h e y w i l l d e f e r t o t h e j u d g m e n t of t h e f u l l N D C m e m b e r s h i p . 

A s e c o n d p o i n t of i m p o r t a n c e i s a r e q u e s t f o r a 2% m e a s u r e m e n t of t h e 

a n g u l a r d i s t r i b u t i o n f o r n , p s c a t t e r i n g u p t o 20 M e v n e u t r o n e n e r g y . 

M o t i v a t i o n of t h i s r e q u e s t i s a c c u r a t e c a l i b r a t i o n of r e c o i l t e l e s c o p e s . 

A l t h o u g h t h e c o m m i t t e e i s a w a r e t h a t t h i s i s a v e r y d i f f i c u l t m e a s u r e m e n t 

t h e y f e e l t h a t t h e r e q u e s t s h o u l d b e r e t a i n e d b e c a u s e of i t s i m p o r t a n c e . 

A . S m i t h d i d c o n c u r t h a t i n t h e c a s e of t h e 6 L i ( n , a ) p r o b l e m 

t h e r e h a d b e e n t o o m a n y m e a s u r e m e n t s of t h e t o t a l c r o s s s e c t i o n . H o w e v e r , 

i n h i s o p i n i o n in a n y l i g h t n u c l e u s , a l l of t h e c r o s s s e c t i o n s m u s t b e 

u n d e r s t o o d i n t o t a l . A n a r r o w v i e w d e n i e s t h e r e a l r o a d t o t h e a n s w e r . 

M o o r e r e p l i e d t h a t t h e i n t e n t of t h e s u b c o m m i t t e e w a s t o d i s c o u r a g e 

p e o p l e f r o m a t t a c k i n g o n l y t h e e a s i e s t a s p e c t of t h e p r o b l e m . No o n e w i l l 

o b j e c t t o m e a s u r e m e n t s of t h e t o t a l c r o s s s e c t i o n if s u c h m e a s u r e m e n t s 

a r e r e l a t e d a n d n e c e s s a r y , b u t p e o p l e s h o u l d n o t b e d i v e r e d f r o m d i r e c t 

m e a s u r e m e n t s of t h e n , a r e a c t i o n s i n t h e c a s e of ^ L i . C h r i e n s u g g e s t e d 
6 

t h a t i t m i g h t b e a c c e p t a b l e t o i n c l u d e i n t h e c o m m e n t o n L i ( n , ) a 

r e m a r k t o e n c o u r a g e a n y u s e f u l b a s i c m e a s u r e m e n t . C a s w e l l a g r e e d t o 

t h e i n c l u s i o n of s u c h a s t a t m e n t . 

H e m m i c r o b s e r v e d t h a t a s i m i l a r s i t u a t i o n e x i s t e d w i t h 

r e g a r d t o d i s c r e p a n c y i n t h e 1 0 B ( n , Ct) c r o s s s e c t i o n . H e a l s o r a i s e d a 

p o i n t n o t d i s c u s s e d i n t h e s t a n d a r d s r e p o r t , n a m e l y a n I N D C r e c o m m e n d a t i o n 239 197 
f o r t h e m e a s u r e m e n t of t h e P u / A u f i s s i o n c a p t u r e r a t i o . T h e s e d a t a 

a p p e a r t o b e a m o s t i m p o r t a n t s t a n d a r d a n d H e m m i g i n q u i r e d a s t o w h y 

t h e N D C w a s n o t r e q u e s t i n g i t s m e a s u r e m e n t . In a n I N D C r e p o r t 

a u t h o r e d b y H a v e n s , e t . a l . i t h a d b e e n r e c o m m e n d e d t h a t t h i s r a t i o b e 

m e a s u r e d i n t h e r e g i o n 10 k e V t o 1 M e v . 
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T a s c h e k i n d i c a t e d t h a t t h e r e q u e s t f o r t h i s r a t i o w a s 

m o t i v a t e d b y a s t u d y of t h e d a t a l o o p c o n s i s t i n g of t h e c r o s s s e c t i o n 

r a t i o s U / A u , P u / A u , a n d U / P u . T h e p r e s e n t i n f o r m a t i o n o n t h e s e 

c r o s s s e c t i o n s d o e s n o t c l o s e t h e l o o p a n d i t a p p e a r s t h a t t h e e r r o r 

i n t h e P u / A u r a t i o i s a m i s s i n g l i n k . In r e s p o n s e t o t h e q u e s t i o n b y 

B l o c k , C h r i e n n o t e d t h a t t h e g o l d i s a p r i o r i t y o n e r e q u e s t . 

B l o c k e x p r e s s e d t h e c o n f u s i o n a t t h e r e c e i p t of l e t t e r s 

f r o m P o e n i t z d a t e d S e p t e m b e r 8 , a n d f r o m S t e w a r t d a t e d S e p t e m b e r 18, 

e a c h a s k i n g f o r r e c e n t d a t a w h i c h w o u l d b e r e l e v a n t t o t h e s e c o n d 

I n t e r n a t i o n a l P a n e l o n N e u t r o n S t a n d a r d R e f e r e n c e D a t a t o b e h e l d 

N o v e m b e r 4 i n V i e n n a . In r e s p o n s e i t w a s n o t e d t h a t P o e n i t z w a s t o -

b e t h e o f f i c a l U. S . R e p r e s e n t a t i v e a t t h i s p a n e l a n d t h a t L . S t e w a r t 

w o u l d a t t e n d a s a n o b s e r v e r . K o l s t a d e m p h a s i s e d t h a t m o r e g e n e r a l l y 

o u t s i d e m e a s u r e r s s h o u l d f u n n e l a l l n e w s t a n d a r d s d a t a t o t h e N N C S C 

t h r o u g h D a n n e l s . In a d d i t i o n o u t s t a n d i n g d i s c r e p a n c i e s a n d c o m m e n t s 

o n s u c h d e s c r e p a n c i e s s h o u l d c o n t i n u e t o b e d i r e c t e d t o G o l d s t e i n a s 

p a r t of t h e c o n t i n u i n g N D C a c t i o n on a l l m e m b e r s . 

b . S c a t t e r i n g 

S m i t h o b s e r v e d t h a t e x p e r i m e n t e r s i n t h e n e u t r o n 

s c a t t e r i n g f i e l d a r e n o t a c t i v e a n d t h a t t h e r e s p o n s e of t h e s u b - c o m m i t t e e 

h a d b e e n n e g l i g i b l e . A t p r e s e n t t h e r e a p p e a r e d t o b e o n l y t w o a c t i v e 

p r o g r a m s . T h e s e c o n d p o i n t w h i c h h e r a i s e d w a s t h e r e d u n d a n c y of 

m e a s u r e m e n t s f o r v i n t h e r e q u e s t l i s t of t h e S c a t t e r i n g a n d F i s s i o n 

S u b c o m m i t t e e s . • . • • . 

In r e p l y P e r e y n o t e d t h a t t h e s c a t t e r i n g p r o g r a m a t 

O R E L A i s n o t d e a d a n d s t a t e d t h a t h e w o u l d p r e p a r e a p a r a g r a p h o n 

t h e s t a t u s a n d p l a n s i n t h i s a r e a . H e n o t e d t h a t m e a s u r e m e n t s on t h e 

V a n d e G r a a f f a t O R N L h a d b e e n c l o s e d o u t a n d t h a t a n e w p r o g r a m w a s 

p l a n n e d o n O R E L A . R o g o s a n o t e d t h a t t h e N S F w i l l t e r m i n a t e s u p p o r t 
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of t h e p r o g r a m a t K e n t u c k y a n d t h a t R . L a n e a t O h i o i s c u r r e n t l y 

p r e p a r i n g a p r o p o s a l t o t h e A E C f o r s u p p o r t . U n f o r t u n a t e l y t h e 

N S F r e p r e s e n t a t i v e , W . R o d n e y w a s n o t p r e s e n t a n d t h e r e f o r e 

n o c l a r i f i c a t i o n of t h e a t t i t u d e of N S F t o w a r d s u c h p r o g r a m s c o u l d 

b e o b t a i n e d . 

K o l s t a d i n q u i r e d a s t o t h e p o s s i b i l i t y of a p r o g r a m 

of b a s i c m e a s u r e m e n t s , s u c h a s s u g g e s t e d i n t h e S h a w - M i l l e r m e m o 

( s e e a g e n d a i t e m V I I I - 3 ) w h i c h w o u l d i n c r e a s e o u r u n d e r s t a n d i n g of 

t h e s c a t t e r i n g p r o c e s s . S m i t h r e p l i e d t h a t s u c h a p r o g r a m w a s a 

v e r y r e a l p o s s i b i l i t y . I n p a r t i c u l a r r e a c t i o n s t u d i e s of d i r e c t 
184 

e x c i t a t i o n 2+ a n d 4+ s t a t e s of Wand p o l a r i z a t i o n s t u d i e s of 

i n e l a s t i c a l l y s c a t t e r e d n e u t r o n s w o u l d b e v e r y u s e f u l i n 

c o n f i r m i n g m o d e l c a l c u l a t i o n s of t h e s c a t t e r i n g p r o c e s s . 

S m i t h n o t e d t h a t t h e s a m e t e c h n i q u e s c o u l d b e a p p l i e d t o p , n s t u d i e s 

f u r n i s h i n g s i m i l a r l y b a s i c i n f o r m a t i o n . T h e c h a i r m a n t h e n r e q u e s t e d 

S m i t h t o i n c o r p o r a t e P e r e y ' s c o n t r i b u t i o n i n t o s c a t t e r i n g r e p o r t a n d 

t o i n c l u d e r e m a r k s o n p o s s i b l e b a s i c m e a s u r e m e n t s w h i c h w o u l d 

i m p o r o v e o u r u n d e r s t a n d i n g of t h e s c a t t e r i n g p r o c e s s . 

c . F i s s i o n 

M o o r e a n n o u n c e d t h a t t h e r e p o r t of f i s s i o n s u b c o m m i t t e e 

h a d b e e n b a s e d on t h e q u e s t i o n n a i r e p r e p a r e d b v B o w m a n . S o u r c e m a t e r i a l f o r 

t h i s r e p o r t h a d i n c l u d e d E A N D C d o c u m e n t s a n d t h e p r e v i o u s s t a t u s 

r e p o r t s t h a t w e r e a v a i l a b l e . H e e m p h a s i s e d t h a t t h e r e p o r t i s p r e l i m i n a r y 

a n d h a d n o t r e c e i v e d s u b c o m m i t t e e r e v i e w . H e a d d e d t h a t a i n t e r n a l 2 5 2 

r e p o r t h a d b e e n i s s u e d on t h e s t a t u s of t h e Cf p r o d u c t i o n c h a i n a n d 

o n w h a t c r o s s s e c t i o n d a t a a r e p r e s e n t l y a v a i l a b l e . T h i s r e p o r t w i l l 

b e d i s t r i b u t e d t o t h e N D C w h e n a v a i l a b l e . 

d . C a p t u r e 

T h e c h a i r m a n p o i n t e d o u t t h a t t h e c h a i r m a n of t h e c a p t u r e 

s u b c o m m i t t e e , M a c k l i n , w a s n o t a f u l l N D C m e m b e r , a n d t h a t B l o c k w a s 

t h e c o m m i t t e e r e p r e s e n t a t i v e o n t h e C a p t u r e S u b c o m m i t t e e . 
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e . Y - r a y P r o d u c t i o n 

J a c k s o n s u m m a r i z e d t h e t w o p r i n c i p l e p o i n t s of g a m m a r a y 

p r o d u c t i o n r e p o r t , n a m e l y t h a t p r o g r e s s s i n c e t h e l a s t r e v i e w of t h e r e a u e s t 

c o m p i l a t i o n h a s n o t b e e n s u b s t a n t i a l a n d t h e n u m b e r of r e q u e s t s f o r g a m m a 

r a y p r o d u c t i o n d a t a h a d i n c r e a s e d t o 36 t o 76 w i t h n o r e q u e s t s s a t i s f i e d . T h e 

n a t i o n a l c a p a b i l i t y f o r m e e t i n g c r o s s s e c t i o n n e e d s i n t h i s a r e a a p p e a r s 

a t b e s t t o h a v e r e m a i n e d c o n s t a n t a n d m o s t l i k e l y h a s d i m i n i s h e d . T h i s 

p o i n t w a s c o n f i r m e d b y t h e r e m a r k s i n l a t e r d i s c u s s i o n of t h e DNA 

r e p r e s e n t a t i v e , K a u l , w h o o b s e r v e d t h a t s u p p o r t of t h e t w o p r i n c i p a l 

a c t i v e p r o g r a m s , O R E L A a n d G R T w o u l d b e c u t b a c k i n a b o u t 18 m o n t h s . 

P e r e y r e i t e r a t e d t h i s s u p p o r t p r o b l e m a n d n o t e d i n a d d i t i o n t h a t s u p p o r t h a d 

b e e n l i m i t e d t o m e a s u r e m e n t s c o v e r i n g a b o u t a d o z e n l i g h t n u c l e i . If p r e s e n t 
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p r o g r e s s c o n t i n u e d d a t a f o r t h e s e t a r g e t s w o u l d b e s a t i s f i e d . 

H o w e v e r , a b r o a d r a n g e of n u c l e a r d a t a n e e d s f o r t a r g e t s i n t h e 

r a n g e A =50-150 w i l l n o t b e t o u c h e d b e c a u s e of r e s t r i c t i o n s i n t h e 

s v p p o r t of t h e p r e s e n t p r o g r a m s . H e n o t e d t h a t r e c e n t p r o g r e s s 

b o t h a t G R T a n d O R E L A i n d i c a t e d t h a t e x p e r i m e n t e r s w e r e o n t h e 

t h r e s h o l d of d e v e l o p i n g a r e l i a b l e t e c h n i q u e w h i c h c o u l d s a t i s f y a 

m a j o r p o r t i o n of t h e n e e d s f o r g a m m a - r a y p r o d u c t i o n d a t a . 

K a u l a d d e d t h a t v e r y l i t t l e i n f o r m a t i o n i s a v a i l a b l e 

f o r p h o t o n s b e l o w 1 M e V a n d t h a t i n f o r m a t i o n i n t h i s r e g i o n i s 

n e e d e d f o r r a d i a t i o n t r a n s p o r t c a l c u l a t i o n s . I t i s p o s s i b l e t h a t 

w e a p o n s e f f e c t s p r o g r a m m a y g e n e r a t e u s e s f o r s u c h d a t a . B o w m a n 

a d d e d t h a t a t L L L a n e f f o r t i n t h e a r e a of g a m m a - r a y p r o d u c t i o n i s 

p l a n n e d o n t h e e l e c t r o n l i n a c . T h e r e i s a v e r y s t r o n g i n t e r e s t t h e r e 

i n t h i s t y p e of m e a s u r e m e n t a n d m e a s u r e m e n t a c t i v i t y w i l l p r o b a b l y 

g r o w . K o l s t a d i n q u i r e d a s t o w h a t c o m p i l a t i o n e f f o r t s w e r e c u r r e n t l y 

i n p r o g r e s s i n t h i s a r e a a n d s u g g e s t e d t h a t t h e s u b c o m m i t t e e a d d r e s s 

i t s e l f t o t h e q u e s t i o n of d a t a c o m p i l a t i o n a s w e l l a s p r o b l e m s i n 

f u n d i n g . In r e s p o n s e P e r e y n o t e d t h a t g a m m a - r a y p r o d u c t i o n d a t a i s 

p r e s e n t l y t a b u l a t e d i n t h e CSISR f i l e f o r n e u t r o n s i n t h e M e V r a n g e . 

B l o c k n o t e d t h a t t h e r e i s n o c o m p i l a t i o n of g a m m a - r a y p r o d u c t i o n 

d a t a f o r n e u t r o n s i n t h e t h e r m a l a n d r e s o n a n c e r e g i o n . J a c k s o n 

o b s e r v e d t h a t c o m p i l a t i o n of g a m m a - r a y p r o d u c t i o n i s m o s t d i f f i c u l t 

f o r t h e l o w e n e r g y r e g i o n b u t t h e c o m p i l a t i o n of a l l g a m m a - r a y 

p r o d u c t i o n d a t a i n t h e f o r m a t a n d u n d e r t h e r e s t r i c t i o n s s p e c i f i e d b y 

r e q u e s t o r s p r e s e n t e d n o p r o b l e m s of c o m p i l a t i o n . 

f . R e s o n a n c e P a r a m e t e r s 

B l o c k e m p h a s i z e d t h a t t h e R e s o n a n c e P a r a m e t e r R e p o r t 

s h o u l d b e r e g a r d e d a s a p r e l i m i n a r y r e p o r t a n d he f o r w a r d e d a c o r r e c t e d 

p a g e 9 t o t h e s e c r e t a r y . A l t e r p o i n t e d o u t t h a t s o m e c o n f u s i o n e x i s t e d 
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on t h e q u e s t i o n of w h e t h e r r e q u e s t s h a d b e e n w i t h d r a w n a n d r a i s e d 

t h e q u e s t i o n of w h e t h e r w i t h d r a w n r e q u e s t s s h o u l d b e l i s t e d . A f t e r 

s o m e d i s c u s s i o n i t w a s d e c i d e d t o a d o p t t h e p o l i c y of l i s t i n g t h e s t a t u s 

c o m m e n t — t h i s r e q u e s t i s w i t h d r a w n a n d w i l l n o t a p p e a r i n t h e n e x t 

l i s t . 

g . F a s t R e a c t i o n s 

A l t e r r e p o r t e d t h a t o n l y D R D T i s p r e s e n t l y f u n d i n g 

m e a s u r e m e n t s i n t h i s a r e a , i n s p i t e of t h e f a c t t h a t D C T R a n d D M A 

a r e t h e m a j o r r e q u e s t o r s . T h e o n l y p r o g r a m m a t i c e f f o r t i n p r o g r e s s 

i s a t t h e F N G a t A N L . S o m e m e a s u r e m e n t s b y B a r r w h o i s on t h e 

s u b c o m m i t t e e a r e i n p r o g r e s s a t L A S L b u t t h e y d o n o t i n v o l v e a 

s y s t e m a t i c e f f o r t . H e m m i g a d d e d t h a t e a r l i e r w o r k a t L o c k h e e d 

h a d b e e n p h a s e d o u t b e c a u s e of i n a d e q u a c y of t h e f a c i l i t y . H e e m p h a s i z e d 

t h a t A . S m i t h w a s w o r k i n g i n t h i s a r e a b e c a u s e of t h e p o w e r of h i s 

f a c i l i t y . 

K o l s t a d r e m a r k e d t h a t t h e s u b c o m m i t t e e r e p o r t s c o n t a i n 

m u c h i n f o r m a t i o n of g r e a t u t i l i t y . D i s t r i b u t i o n a s a U S N D C d o c u m e n t 

p a r t i c u l a r l y t o t h e i n t e r n a t i o n a l c o m m i t t e e m e m b e r s w o u l d b e a p p r o p r i a t e , 

p e r h a p s w i t h a w a r n i n g t o u s e t h e i n f o r m a t i o n a t t h e i r o w n r i s k . M o o r e 

o b s e r v e d t h a t i n m a n y c a s e s t h e c o m m e n t s a r e r a t h e r f r a n k a n d K o l s t a d 

r e p l i e d t h a t t w o w e e k s c o u l d b e a l l o w e d t o g e t r e v i s i o n s t o t h e c h a i r m a n . 

M o o r e a l s o n o t e d t h a t t h e r e q u e s t n u m b e r s r e f e r o n l y t o t h e e a r l i e r h a n d o u t 

a n d w o u l d n o t b e u s e f u l t o t h e g e n e r a l r e a d e r . K o l s t a d n o t e d t h a t b o t h 

t h e g e n e r a l r e m a r k s a n d t h e s t a t u s r e m a r k s w e r e of i n t e r e s t a n d f o r t h i s 

r e a s o n t h e r e q u e s t n u m b e r s s h o u l d b e n o r m a l i z e d e i t h e r t o R E N D A o r t o 

A C T I O N 11 N C S A C - 3 5 . A N e w A c t i o n 11 w a s a d o p t e d on t h e s u b c o m m i t t e e c h a i r m e n 

S u b c o m m i t t e e t o r e v i e w a n d n o r m a l i z e s t a t u s c o m m e n t s i n t h e s u b c o m m i t t e e r e p o r t s 

C h a i r m e n t o N C S A C - 3 5 a n d t o f o r w a r d t h e r e v i s e d d o c u m e n t w i t h i n t h r e e w e e k s , 

b y N o v e m b e r 15, t o t h e c h a i r m a n . T h e r e s u l t i n g d o c u m e n t w i l l b e g i v e n 

I N D C a n d E A N D C d i s t r i b u t i o n . T h e c h a i r m a n a g r e e d t o w r i t e a n 

i n t r o d u c t i o n a n d t h e n f o r w a r d t h e d o c u m e n t t o K o l s t a d . 
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M o o r e i n d i c a t e d t h a t t h e r e q u e s t c o m p i l a t i o n w o u l d go 

t o p r e s s a p p r o x i m a t e l y D e c e m b e r 1. K o l s t a d c o m m e n t e d t h a t p e r h a p s 

l i s t i n v i e w of t h e n e e d s of C T R , b i o m e d i c a l a p p l i c a t i o n s , e t c . i t w o u l d b e 

a p p r o p r i a t e t o o r g a n i z e t h e r e q u e s t s i n c h a p t e r s o n v a r i o u s n e e d s 

a n d w i t h l i s t i n g i n t h e c h a p t e r s a c c o r d i n g t o a t o m i c n u m b e r . If 

s u c h a r e o r g a n i z a t i o n w a s n o t f e a s i b l e a t t h e p r e s e n t t i m e i t c o u l d b e 

d e f e r r e d . T h e c h a i r m a n r e p o r t e d t h a t t h e F o u r C e n t e r s c o m p i l a t i o n w i l l 

i n c l u d e a p p l i c a t i o n f l a g s . A n d f o r t h i s r e a s o n r e t r i e v a l s c a n b e 

o r g a n i z e d a s d e s i r e d . T h e f o r m a t of R E N D A i s n o t c l e a r a s y e t a n d 

w a s u n d e r d i s c u s s i o n a t t h e F o u r C e n t e r M e e t i n g h e l d t h e p r e v i o u s w e e k , b u t 

i t i s c l e a r t h a t t h e s y s t e m w i l l p e r m i t w h a t e v e r r e t r i e v a l s a r e 

d e s i r e d . K o l s t a d o b s e r v e d t h a t t h e D u n f o r d m e m o ( s e e a g e n d a i t e m V - 3 ) 

d i d n o t d i s c u s s t h e R E N D A f o r m a t in t h i s c o n t e x t . B l o c k o b s e r v e d t h a t 

i n s u c h a f o r m a t t h e o v e r l a p of r e q u e s t c o m p i l a t i o n s i n d i f f e r e n t a r e a s 

w o u l d b e l o s t . K o l s t a d r e q u e s t e d a n e x p r e s s i o n of o p i n i o n f r o m t h e 

c o m m i t t e e o n t h e f o r m of p u b l i c a t i o n , p a r t i c u l a r l y if t h e r e i s a f a i r 

a m o u n t of u n a n i m i t y . M o o r e p r o p o s e d t h a t i n l i e u of r e o r g a n i z a t i o n of 

t h e c o m p i l a t i o n , a p p e n d i c e s b e a d d e d g i v i n g a n i n d e x of r e t r i e v a l s b y 

a p p l i c a t i o n . A f t e r s o m e d i s c u s s i o n t h i s v i e w w a s a d o p t e d a s t h e 

A C T I O N 12 c o m m i t t e e c o n s e n s u s a n d a N e w A c t i o n 12 w a s a d o p t e d on t h e c h a i r m a n 

C h a i r m a n t o t r a n s m i t a f o r m a l l e t t e r t o N N C S C e x p r e s s i n g t h e c o n s e n s u s of t h e 

N D C o n t h e p o s s i b l e p u b l i c a t i o n f o r m a t s f o r t h e r e q u e s t c o m p i l a t i o n . 

I I I . N u c l e a r D a t a A p p l i c a t i o n s — S t a t u s R e p o r t s 

T. C T R - D . S t e i n e r , O R N L 

S t e i n e r d e s c r i b e d b r i e f l y t h e p r e s e n t n u c l e a r d a t a n e e d s 

of t h e C T R p r o g r a m a n d t h e p r e s e n t p h i l o s o p h y t o w a r d n u c l e a r d a t a 

p r o b l e m s . He c i t e d a p a p e r e n t i t l e d " N e u t r o n C r o s s S e c t i o n R e q u i r e m e n t s 

f o r F u s i o n R e a c t o r D e s i g n " p r e s e n t e d a t t h e K n o x v i l l e C o n f e r e n c e o n 

N e u t r o n C r o s s S e c t i o n T e c h n o l o g y i n M a r c h of 1971. A t p r e s e n t , t h e 

p r i m a r y e m p h a s i s i s o n f u s i o n r e a c t o r s b a s e d on d , t r e a c t i o n s l e a d i n g t o 

14 M e V n e u t r o n p r o d u c t i o n . F o r t h i s r e a s o n n e u t r o n a s w e l l a s c h a r g e d -

p a r t i c l e c r o s s s e c t i o n s a r e of i m p o r t a n c e . O t h e r f u s i o n r e a c t i o n s of 
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i n t e r e s t i n c l u d e t h e ( d , d) a n d ( d , H e ) r e a c t i o n s . In a d d i t i o n , p e o p l e h a v e 

s p e c u l a t e d on f u s i o n r e a c t o r s b a s e d o n r e a c t i o n s s u c h a s ( p , B e ) a n d ( p , L i ) . 

H o w e v e r , s u c h s y s t e m s h a v e n o t b e e n e m p h a s i z e d b e c a u s e of t h e h i g h e n e r g i e s 

n e c e s s a r y t o s u s t a i n t h e a p p r o p r i a t e r e a c t i o n s . In a d d i t i o n t o n u c l e a r d a t a 

n e e d s t h e C T R p r o g r a m h a s d a t a n e e d s i n t h e a r e a of a t o m i c a n d m o l e c u l a r 

p h y s i c s . 

T h e f o u r b a s i c a r e a s of n e e d r e l a t i v e t o n e u t r o n - i n d u c e d 

r e a c t i o n s a r e c r o s s s e c t i o n s f o r t h e b r e e d i n g of t r i t i u m , i . e . ( n , L i ) 

r e a c t i o n s l e a d i n g t o T ; i n f o r m a t i o n o n e n e r g y d e p o s i t i o n w i t h i n t h e s y s t e m 

b y r e a c t i o n p r o d u c t s a n d y - r a y p r o d u c t i o n ; n e u t r o n - i n d u c e d r a d i a t i o n 

p r o b l e m s ; a n d a c t i v a t i o n p r o b l e m s . In g e n e r a l , a v a i l a b l e c r o s s s e c t i o n s 

a r e a d e q u a t e t o m e e t t h e p r e s e n t p r o g r a m m a t i c n e e d s i n t h e a r e a of 

t r a n s p o r t c a l c u l a t i o n s a n d M o n t e C a r l o c a l c u l a t i o n s . N u c l e a r d a t a a n d 

m o d e l s i n t h e h i g h e r e n e r g y r a n g e s a r e g e n e r a l l y a d e q u a t e f o r c a l c u l a t i o n s 

of a t o m i c d i s p l a c e m e n t r a t e s , t r a n s m u t a t i o n r a t e s , a n d h e l i u m a n d 

h y d r o g e n p r o d u c t i o n r a t e s . 

F o r t h e p r e s e n t , t h e C T R p r o g r a m w i l l d r a w h e a v i l y on 

t h e e x p e r i e n c e of d e f e n s e p r o g r a m s i n m e e t i n g n e e d s f o r 14 M e V c r o s s 

s e c t i o n s w h i l e a t t e m p t i n g t o d e f i n e i n a m o r e p r e c i s e w a y t h e i r f u t u r e 

c r o s s s e c t i o n n e e d s . A s t h e d e s i g n s t a g e i s a p p r o a c h e d t h e p r o g r a m 

w o u l d e x p e c t t o p a y f o r m e e t i n g s p e c i f i c n u c l e a r d a t a n e e d s . A m o d e s t 

p r o g r a m of c r o s s s e c t i o n s e n s i t i v i t y t e s t s i s c u r r e n t l y i n p r o g r e s s a n d a 

b e n c h m a r k n e u t r o n i c c a l c u l a t i o n i s u n d e r w a y f o r a r e f e r e n c e r e a c t o r 

c o n f i g u r a t i o n . O n e p r e s e n t a r e a of c o n c e r n i s d i s c r e p a n c i e s b e t w e e n 

e x i s t i n g d a t a p r o c e s s i n g c o d e s . S t e i n e r n o t e d t h a t a t a m e e t i n g in J u n e of 

1971 a l i s t of c r o s s n e e d s h a d b e e n f o r m u l a t e d a n d t h a t D C T R h a d f e d t h i s 

l i s t i n t o t h e r e q u e s t c o m p i l a t i o n b o t h i n t h e U . S. a n d a t I A E A . H o w e v e r , 

i n h i s o p i n i o n , t h e s i g n i f i g a n c e of t h i s l i s t m u s t b e v i e w e d w i t h c a u t i o n 

s i n c e t h e p r i o r i t i e s of t h e p r o g r a m a r e y e t t o b e d e f i n e d . 

K a u l s t a t e d t h a t m i l i t a r y p r o g r a m s w i l l n o t b e a s o u r c e of 

n u c l e a r d a t a p r o d u c t i o n m u c h l o n g e r . In a p p r o x i m a t e l y o n e y e a r h e 
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e x p e c t s o u t p u t t o b e c u t b a c k b y a b o u t 50%. T h e r e l e v a n t p r o g r a m s 

i n c l u d e s t u d i e s of y - r a y p r o d u c t i o n f o r a d o z e n m a t e r i a l s a t O R E L A 

a n d G R T , a s c a t t e r i n g p r o g r a m a t O R N L , s c a t t e r i n g m e a s u r e m e n t s 

a t B N P , a n d a s t u d y of e p i t h e r m a l y - r a y s p e c t r a . He e s t i m a t e d t h a t 

b y t h e e n d of F Y — 7 4 m e a s u r e m e n t s w o u l d b e c o m p l e t e d f o r a l l t h e 

n e e d s w h i c h h a v e b e e n s p e c i f i e d b y t h e m i l i t a r y a g e n c i e s . B e y o n d 

t h a t t h e r e i s n o r e a s o n e v i d e n t f o r f u r t h e r w o r k . H o w e v e r , he e x p r e s s e d 

c o n c e r n t h a t t h e f a c i l i t i e s o n w h i c h t h e s e p r o g r a m s h a v e b e e n 

c o n d u c t e d w i l l b e d i s m a n t l e d . H i s o f f i c e w i l l a t t e m p t s o m e s o r t of 

r e s i d u a l e f f o r t t o m a i n t a i n c a p a b i l i t y i n t h e s e a r e a s . H o w e v e r , he 

n o t e d t h a t t h e C T R e f f o r t f a c e s t h e p o s s i b i l i t y of l o s i n g a s u b s t a n t i a l 

p o r t i o n of t h e c a p a b i l i t y o n w h i c h i t w a s r e l y i n g . In f u r t h e r d i s c u s s i o n 

H e m m i g i n d i c a t e d t h a t t h e s e n s i t i v i t y s t u d i e s m e n t i o n e d b y S t e i n e r 

a r e of i n t e r e s t t o D R D T a n d t h a t g e n e r a l a c t i v i t y i n t h i s a r e a i s 

i n c r e a s i n g . I n r e p l y t o a n o t h e r q u e s t i o n S t e i n e r i n d i c a t e d t h a t p h o t o n u c l e a r 

n e e d s h a d n o t y e t b e e n c o n s i d e r e d in C T R d e l i b e r a t i o n s . 

2 . N u c l e a r D a t a i n M a t e r i a l s a n d E n v i r o n m e n t a l A n a l y s i s — D. J . H o r e n , 

O R N L . 

H o r e n ' s p r e s e n t a t i o n b e g a n w i t h t h e o b s e r v a t i o n t h a t t h e 

m a t e r i a l a n a l y s i s i s a v e r y b r o a d a r e a a n d t h a t t h e b u l k of t h e r e l e v a n t 

n u c l e a r d a t a i s c o n c e r n e d w i t h r a d i o a c t i v i t y . T h e n u c l e a r d a t a p r o j e c t 

h a s m e t m a n y of t h e n e e d s f o r t h i s t y p e of a p p l i c a t i o n b u t c l e a r l y m o r e 

c o m p i l a t i o n a n d e v a l u a t i o n i s n e e d e d . A q u e s t i o n of i m p o r t a n c e a t t h e 

p r e s e n t t i m e i s w h e t h e r o r n o t c o m p i l a t i o n e f f o r t s s h o u l d b e d i r e c t e d 

t o w a r d n e u t r o n a c t i v a t i o n d a t a . 

A t t h i s p o i n t i n t h e d i s c u s s i o n t h e i s s u e of t h e l a c k of 

e v a l u a t e d n o n - n e u t r o n n u c l e a r d a t a r a i s e d in A t e n ' s l e t t e r of J u l y 2 8 t o 

I N D C m e m b e r s w a s c i t e d . H o r e n n o t e d t h a t m a n y of t h e s p e c i f i c q u e s t i o n s 

r a i s e d i n A t e n ' s c o m m u n i c a t i o n h a d a l r e a d y b e e n a n s w e r e d a n d t h a t t h e 

i n f o r m a t i o n h e a l l u d e d t o c o u l d h a v e b e e n o b t a i n e d b y c o n t a c t i n g t h e N u c l e a r 

D a t a P r o j e c t a t O R N L . B u t i t i s t r u e t h a t u s e r s d o n o t h a v e t h e m e a n s f r e q -

u e n t l y t o f i n d t h e a n s w e r s t h e y n e e d . In a n e f f o r t t o r e m e d y t h i s 

s i t u a t i o n C O D A T A i s p r e p a r i n g a c o m p i l a t i o n of a l l c u r r e n t c o m p i l a t i o n 

p r o j e c t s . S t e i n e r i n q u i r e d a s t o w h e t h e r N D C s h o u l d t a k e t h e i n i t i a t i v e 



25 

of i n f o r m i n g p e o p l e of t h e a v a i l a b l e n u c l e a r d a t a c e n t e r s p e r h a p s by-

i s s u i n g t h e a p p r o p r i a t e i n f o r m a t i o n t o a l l i n d i v i d u a l s on t h e m e m b e r s h i p 

l i s t s of t h e a p p r o p r i a t e p r o f e s s i o n a l s o c i e t i e s . B o w m a n a d d e d t h a t 

e v e r y i s s u e of N u c l e a r Data m i g h t h a v e a p a g e w i t h t h e a d d r e s s e s of t h e 

n u c l e a r d a t a c e n t e r s . I t i s v e r y u n l i k e l y t h a t a s i n g l e - s h o t d i s t r i b u t i o n 

w o u l d s o l v e t h e p r o b l e m . 

K o l s t a d i n q u i r e d of H o r e n w h e t h e r t h e N u c l e a r Data p r o j e c t 

c o u l d a c t a s a c l e a r i n g h o u s e f o r n u c l e a r d a t a r e q u e s t s f r o m o t h e r 

f i l e s . T h a t i s , o p e r a t e a s a. r e f e r r a l s e r v i c e . In s u c h a c a s e p e o p l e 

w o u l d h a v e t o g o t o o n l y t w o a d d r e s s e s , N D P a n d N N C S C f o r n e u t r o n 

d a t a t o f u l f i l l t h e i r n e e d s . H o r e n r e p l i e d t h a t t h e N D P c o u l d n o t m e e t 
w i t h o u t 

t h i s r e s p o n s i b i l i t y f u l l y / i n t e r f e r i n g w i t h t h e n o r m a l c o m p i l a t i o n a c t i v i t i e s . 

L i d e n o t e d t h a t t h e OSRD a l r e a d y s e r v e s a s a r e f e r r a l s e r v i c e t o s o m e e x t e n t . 

H e m m i g n o t e d t h a t A t e n i s a c t u a l l y a s k i n g f o r e v a l u a t e d n u c l e a r da ta . 

H o r e n e l a b o r a t e d t h a t t h e N D P d i l n o t w a n t t o s t o p i t s c u r r e n t e f f o r t s t o 

m e e t s p e c i f i c r e q u e s t s f o r e v a l u a t e d d a t a . 

3. N u c l e a r S a f e g u a r d s — C . D. B o w m a n , N B S 

T h e e a r l i e r a c t i v i t i e s of t h e A d - h o c S u b c o m m i t t e e 

on N u c l e a r S a f e g u a r d s h a d b e e n d i s c u s s e d u n d e r a g e n d a i t e m 1 - 3 . In v i e w 

of t h e e l i m i n a t i o n of t h e p r o p o s e d s a f e g u a r d s s u b c o m m i t t e e i n t h e 

r e o r g a n i z a t i o n a d o p t e d a t t h a t po in t , d i s c u s s i o n of t h i s t o p i c w a s 

t e r m i n a t e d . 

4 . N u c l e a r D a t a i n M e d i c i n e — J . S. R o b e r t s o n , B N L . 

R o b e r t s o n b e g a n w i t h a r e v i e w of t h e m e m b e r s a n d t h e 

q u a l i f i c a t i o n s of t h e s u b c o m m i t t e e on b i o m e d i c a l a p p l i c a t i o n s . He t h e n 

o b s e r v e d t h a t i n 1966 t h e r e 1. 7 m i l l i o n a d m i n s t r a t i o n s of r a d i o a c t i v e 

p h a r m a c e u t i c a l s a n d t h a t a t t h e p r e s e n t t i m e t h i s n u m b e r 

h a s g r o w n t o a b o u t 10 m i l l i o n a d m i n i s t r a t i o n s . A l t h o u g h t h e n u c l e a r 

d a t a r e q u i r e m e n t s i n t h i s a r e a a r e l i m i t e d , b e c a u s e of t h e e x t e n s i v e 

u s e of s u c h t e c h n i q u e s a n d t h e h u m a n i n v o l v e m e n t , t h e s e n e e d s t a k e 

o n a d d e d i m p o r t a n c e . T h e u s e r s m u s t h a v e n u m b e r s t h e y c a n u s e w i t h 

a s s u r a n c e . He t h e n o u t l i n e d a r e a s w h e r e n u c l e a r d a t a p l a y a n i m p o r t a n t 
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r o l e i n t h e f o l l o w i n g c o n t r i b u t i o n : 

T h e m e d i c a l u s e s of r a d i o a c t i v e m a t e r i a l s r e q u i r e 

n u c l e a r d a t a f o r a p p l i c a t i o n s i n r a d i a t i o n d e t e c t i o n , a c t i v a t i o n a n a l y s i s , 

a n d t h e b i o l o g i c a l e f f e c t s of r a d i a t i o n . 

R a d i a t i o n D e t e c t i o n 

R a d i o a c t i v e m a t e r i a l s a r e a d m i n i s t e r e d t o p a t i e n t s 

f o r d i a g n o s t i c , t h e r a p e u t i c a n d r e s e a r c h r e a s o n s . I n a l l of t h e s e 

i t i s i m p o r t a n t t o b e a b l e t o m e a s u r e q u a n t i t a t i v e l y t h e r a d i o a c t i v i t y 

i n a g i v e n l o c a t i o n of t h e b o d y o r i n s a m p l e s of t i s s u e o r f l u i d s f r o m 

t h e b o d y . 

S i n c e m a n y a s p e c t s of r a d i a t i o n d e t e c t i o n s u c h a s 

a t t e n u a t i o n i n t i s s u e a r e d e p e n d e n t o n r a d i a t i o n t y p e a n d e n e r g y , 

a n a c c u r a t e k n o w l e d g e of t h e d e c a y s c h e m e s of t h e n u c l i d e s i n u s e 

i s e s s e n t i a l . In p a r t i c u l a r , i t i s n e c e s s a r y t o k n o w t h e a b s o l u t e 

f r a c t i o n of d i s i n t e g r a t i o n s t h a t i n v o l v e a p a r t i c u l a r g a m m a r a y . 

T h i s i s m e n t i o n e d b e c a u s e o f t e n t h e a b u n d a n c e of g a m m a r a y s i s 

g i v e n r e l a t i v e t o e a c h o t h e r r a t h e r t h a n t o t h e d i s i n t e g r a t i o n r a t e . 

Of c o u r s e m a n y o t h e r f e a t u r e s of t h e d e c a y s c h e m e s u c h a s t h e 

e n e r g i e s a n d ha l f l i v e s a r e i m p o r t a n t b u t i n g e n e r a l t h e s e d o n o t 

i n v o l v e a p r o b l e m of t h e u s e r n o t b e i n g a b l e t o f i n d t h e i n f o r m a t i o n . 

A c t i v a t i o n A n a l y s i s 

A c t i v a t i o n a n a l y s i s i s a p p l i e d i n m e d i c i n e b o t h f o r i n 

v i t r o a n d in v i v o m e a s u r e m e n t s . In t h e i n v i t r o a p p l i c a t i o n s i t i s 

u s e d p r i n c i p a l l y f o r t h e d e t e r m i n a t i o n of t h e a m o u n t s a n d l o c a t i o n of 

t r a c e r e l e m e n t s . T h e i n v i v o a p p l i c a t i o n s a l s o i n c l u d e s t u d i e s of 

s u b s t a n c e s s u c h a s c a l c i u m , w h i c h a r e p r e s e n t i n t h e b o d y i n r e l a t i v e l y 

l a r g e q u a n t i t i e s b u t w h i c h a r e d i f f i c u l t t o d e t e r m i n e q u a n t i t a t i v e l y b y 

o t h e r m e t h o d s b e c a u s e t h e y a r e i n l o c a t i o n s s u c h a s b o n e w h i c h a r e 

i n a c c e s s i b l e a n d d o n o t t u r n o v e r r a p i d l y e n o u g h t o b e s t u d i e s b y 

e x c h a n g e m e t h o d s f o r e x a m p l e . 

H e r e , of c o u r s e , t h e e s s e n t i a l n u c l e a r d a t a a r e t h e 

n e u t r o n c a p t u r e c r o s s s e c t i o n s a s f u n c t i o n s of n e u t r o n e n e r g y . 

B i o l o g i c a l e f f e c t s of r a d i a t i o n 

In t h e r a p y , b u t a l s o i n a l l u s e s of r a d i o a c t i v e m a t e r i a l s , 
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i s n e c e s s a r y t o b e a b l e t o m e a s u r e o r c o m p u t e t h e r a d i a t i o n d o s e 

a s s o c i a t e d w i t h t h e p r o c e d u r e . In s o m e s i t u a t i o n s d o s e c a l c u l a t i o n s 

m a y b e c o m e q u i t e c o m p l e x b e c a u s e a v a r i e t y of f a c t o r s i n a d d i t i o n 

t o t h e p h y s i c a l d e c a y c h a r a c t e r i s t i c s s u c h a s b i o l o g i c a l l o c a l i z a t i o n 

a n d t u r n o v e r a r e a l s o i n v o l v e d . 

F o r i n t e r n a l l y d i s t r i b u t e d n u c l i d e s , a g a i n a k n o w l e d g e 

of t h e d e c a y s s c h e m e i s e s s e n t i a l . In a d d i t i o n t o t h e g a m m a r a y 

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

i n f o r m a t i o n o n b e t a - r a y e n e r g i e s , A u g e r e l e c t r o n s , x - r a y s a n d a n y 

o t h e r c o m p o n e n t t h a t c a n c o n t r i b u t e t o t h e d o s e . O n e d i f f i c u l t y i n t h e 

u s e of a v a i l a b l e d a t a t h a t m a y b e s i n g l e d o u t a s b e i n g m o s t i m p o r t a n t 

( o r a t l e a s t a n n o y i n g ) i s t h e s p e c i f i c a t i o n of |3 e n e r g i e s . I n g e n e r a l 

o n l y t h e E i s g i v e n , w h e r e a s w h a t i s n e e d e d f o r d o s e c a l c u l a t i o n s 

i s t h e E . „ . In s o m e c a s e s , w h e r e E _ h a s b e e n d e t e r m i n e d 
A V E A V E 

e x p e r i m e n t a l l y , a s b y c a l o r i m e t r y , i t i s g i v e n b u t o t h e r w i s e i t i s 

o m i t t e d . I t i s r e c o g n i z e d t h a t E ^ y - g ° a n a l w a y s b e c o m p u t e d f r o m E ^ , 

b u t t h e c o m p u t a t i o n i s a n o t - s o - s i m p l e f u n c t i o n of Z a s w e l l a s E ^ , 

i s d i f f e r e n t f o r (3 a n d (3+ , a n d i s d e p e n d e n t on. w h e t h e r t h e t r a n s i t i o n 

i s a l l o w e d o r f o r b i d d e n . I n t h e c a s e of s o m e of t h e f o r b i d d e n s p e c t r a 
210 

( f o r e x a m p l e R a E , o r 0 ^ B i ) t h e e x p e r i m e n t a l l y d e t e r m i n e d s p e c t r u m O J 

i s s u b s t a n t i a l l y d i f f e r e n t f r o m t h e h y p o t h e t i c a l a l l o w e d s p e c t r u m . I t 

w o u l d t h e r e f o r e b e m o r e r e l i a b l e if a n e x p e r t i n t h e f i e l d w o u l d m a k e t h e 

n e c e s s a r y c a l c u l a t i o n s a n d m a k e t h e E a v a i l a b l e a l o n g w i t h E_ i n t h e A V E 0 

n u c l e a r d a t a c o m p i l a t i o n s . 

I t m a y b e m e n t i o n e d t h a t t h e r e i s a c o m m i t t e e of t h e 

S o c i e t y of N u c l e a r M e d i c i n e , k n o w n a s M I R D ( M e d i c a l I n t e r n a l R a d i a t i o n 

D o s e C o m m i t t e e ) t h a t e v a l u a t e s d e c a y s s c h e m e s a n d p r e s e n t s t h e d a t a i n 

a f o r m u s e a b l e f o r i n t e r n a l r a d i a t i o n d o s e c a l c u l a t i o n s . 

F u t u r e a p p l i c a t i o n s i n m e d i c i n e m a y i n v o l v e n e u t r o n , p r o t o n 

a n d -rr m e s o n b e a m s d i r e c t l y , a n d a l l of t h e n u c l e a r d a t a p e r t i n e n t t o t h e s e 
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p a r t i c l e s a n d t h e i r r e a c t i o n s w i t h t i s s u e a n d o t h e r t a r g e t m a t e r i a l s 

w i l l b e c o m e of i n t e r e s t i n t h i s f i e l d . 

I t s h o u l d b e e m p h a s i z e d t h a t f o r u s e r s i n t h e M e d i c a l 

a r e a t h e n u c l e a r d a t a r e q u i r e m e n t s a r e u s u a l l y i n c i d e n t a l t o o t h e r 

p r i n c i p a l p r o b l e m s a n d t h e s e u s e r s c a n n o t k e e p u p t o d a t e b y t h e m e t h o d of 

r e f e r r i n g t o t h e p h y s i c s l i t e r a t u r e . C o m p i l a t i o n s a r e n e c e s s a r y f o r 

t h e s e u s e r s t o h a v e r e a d y a c c e s s t o t h e r e q u i r e d i n f o r m a t i o n . A t 

p r e s e n t t h e p r i n c i p a l r e f e r e n c e s i n u s e a r e t h e L e d e r e r , H o l l a n d e r , 

arid P e r l m a n T a b l e of I s o t o p e s , t h e K . W a y e t a l , F r e q u e n t U s e T a b l e s , 

a n d t h e M I R D p u b l i c a t i o n s . 

In r e s p o n s e t o a q u e s t i o n of P h i l l i p s , R o b e r t s o n s t a t e d 

t h a t a p p r o x i m a t e l y 5 0 0 m i l l i r a d s of d o s e a r e n e c e s s a r y t o d e t e r m i n e a 

w h o l e b o d y c a l c i u m c o n t e n t . B o w m a n a s k e d f o r a c l a r i f i c a t i o n o n c r o s s 

s e c t i o n r e q u i r e m e n t s f o r 14 M e V n e u t r o n t r e a t m e n t s , p a r t i c u l a r l y i n 

l i g h t of v a r i a t i o n s of e x p e c t e d d o s e w i t h i n d i v i d u a l p h y s i c a l c h a r a c t e r i s t i c s . 

M o o r e a s k e d s p e c i f i c a l l y if c r o s s s e c t i o n s k n o w n w i t h a 10% a c c u r a c y 

w o u l d b e s u f f i c i e n t t o do t h e n e u t r o n t r a n s p o r t c a l c u l a t i o n . E . S m i t h 

s t a t e d t h a t i t w a s a q u e s t i o n of c o s t v s . p r e c i s i o n . B l o c k n o t e d t h a t 

t h e o b j e c t i v e s h o u l d b e t o o p t i m i z e a l l t h e a c c u r a c i e s b u t t h a t . t h e v a r i o u s 

s o u r c e s of e r r o r a r e n o t c l e a r . W o o d i n q u i r e d a s t o w h a t i s t h e 

v a r i a t i o n i n t h e c a l c i u m n o r m a l p e o p l e . R o b e r t s o n r e p l i e d t h a t t h e 

c a l c u l a t i o n s of c a l c i u m c o n t e n t d e p e n d s u p o n t h e b o d y b u i l d a n d t h e r e 

i s n o s i m p l e a n s w e r . T h e n o r m a l v a r i a t i o n a f t e r n o r m a l i z a t i o n f o r s u c h 

f a c t o r s i s r o u g h l y 5 - 1 0 % . F u r t h e r m o r e , b o t h a b s o l u t e a n d r e l a t i v e 

d e t e r m i n a t i o n s of c a l c i u m c o n t e n t a r e i m p o r t a n t . 

In r e g a r d t o t h e r e m a r k s i n R o b e r t s o n ' s c o n t r i b u t i o n o n 

E . v s . E_ t h e v a r i a t i o n s b e t w e e n t h e s e n u m b e r s c a n b e a s g r e a t , a s 
A V E 0 . 

50%. H o w e v e r , b o t h S m i t h a n d H o r e n f e l t t h a t a s u b s t a n t i a l a m o u n t of 

d a t a of t h i s s p e c i f i c t y p e i s a v a i l a b l e t o t h e m e d i c a l w o r k e r a n d i n 

p a r t i c u l a r a l a r g e n u m b e r of a b s o r b e d d o s e c a l c u l a t i o n s h a v e b e e n 

c o m p l e t e d b y M a r t i n B e r g e r of t h e N B S . A r e q u e s t f o r b e t a - r a y a b s o r b e d 
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d o s e c a l c u l a t i o n s t o b e f o r w a r d e d t o B e r g e r of N B S w a s p r o p o s e d b u t 

E . S m i t h q u e s t i o n e d w h e t h e r t h e r e w a s s u f f i c i e n t n e w d a t a t o j u s t i f y 

s u c h a n e f f o r t . . 

E . S m i t h c o n t i n u e d t h a t i t w o u l d b e a p p r o p r i a t e t o 

s u m m a r i z e w h a t m e d i c a l r e s e a r c h e r s do w i t h t h e d o s e d a t a a n d h o w 

t h e y o b t a i n s u c h d a t a . R o b e r t s o n r e p l i e d t h a t t h e d o s e i s t h e l i m i t i n g 

f a c t o r i n t h e u s e of b e t a - r a y r a d i a t i o n i n b i o m e d i c a l a p p l i c a t i o n s . 

In s u c h a p p l i c a t i o n s t h e c o m p l e t e b e t a s p e c t r u m c a n b e 

i m p o r t a n t . 

I t a p p e a r e d c l e a r t o t h e C o m m i t t e e t h a t R o b e r t s o n w a s 

a s k i n g C o m m i t t e e a i d , i n f u n d i n g d o s e c a l c u l a t i o n s . H o w e v e r , W o o d 

o b s e r v e d t h a t t h e p r e s e n t n e e d s of t h e b i o m e d i c a l r e s e a r c h a r e n o t 

c l e a r l y s p e l l e d o u t . In h i s v i e w , i n i t i a l l y N D C s h o u l d a d d r e s s i t s e l f 

t o t h e q u e s t i o n of a v a i l a b i l i t y of n u c l e a r d a t a a n d c o m m u n i c a t i o n of 

i n f o r m a t i o n t o t h e a p p r o p r i a t e p a r t i e s a n d o n l y t h e n c o n s i d e r f u r t h e r 

d a t a c o m p i l a t i o n . T a s c h e k s u g g e s t e d t h a t i t w o u l d b e a p p r o p r i a t e f o r 

a n e x p a n d e d s u b c o m m i t t e e t o p r e p a r e a n e x t e n s i v e p a p e r i d e n t i f y i n g 

t h e n u c l e a r d a t a p r o b l e m s a n d c l a r i f y i n g t h e p r e s e n t o r g a n i z a t i o n a l 

f u n d i n g s t r u c t u r e p r o b l e m s . T h e p r o b l e m s a r e n o t c l e a r l y d e f i n e d a t 

t h e p r e s e n t t i m e . L i d e s e c o n d e d T a s c h e k ' s r e m a r k n o t i n g t h a t t h e 

c o m m i t t e e s h o u l d h a v e a m o r e f o r m a l d o c u m e n t t o p r e s e n t t o O S R D a n d 

D P R . 

E . S m i t h b e g a n h i s p r e s e n t a t i o n b y a n n o u n c i n g t h a t h e 

w o u l d s e n d a s e t of M I R D s u p p l e m e n t s t o t h e J o u r n a l of N u c l e a r M e d i c i n e , 

s p e c i f i c a l l y c o n c e r n e d w i t h t h e e v a l u a t i o n of n u c l e a r d e c a y s c h e m e s f o r 

i n t e r n a l r a d i a t i o n d o s e c a l c u l a t i o n s . In a d d i t i o n , h e w o u l d s e n d s u p p l e m e n t s 

t o t h e J o u r n a l w h i c h w e r e c o n c e r n e d w i t h c a l c u l a t i o n s o n d o s e r a t e s . 

H i s s u b s e q u e n t r e m a r k s . w e r e c o n c e r n e d w i t h t h e p r o b l e m of r a d i o 

i s o t o p e p r o d u c t i o n . T h e m a j o r f a c t o r a t t h e p r e s e n t t i m e w a s c y c l o t r o n 
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r a d i a t i o n , a n d f o r s u c h i s o t o p e p r o d u c t i o n o n l y m i n i m a l d a t a w a s 

a v a i l a b l e f o r o p t i m i z i n g p r o d u c t i o n . In a h a n d o u t ( p r e s e n t e d a s 

a p p e n d i x E ) h e o u t l i n e d p o t e n t i a l l y u s e f u l r e a c t i o n s f o r w h i c h c r o s s 

s e c t i o n d a t a w a s n e e d e d . H e i n d i c a t e d t h a t i t w o u l d b e d e s i r e a b l e 

if t h e N u c l e a r Ek ta C o m m i t t e e c o u l d s t i m u l a t e t h e a c q u i s i t i o n of t h i s 

d a t a t h e r e b y e n c o u r a g i n g w o r k in t h e i r o w n o r o t h e r l a b o r a t o r i e s a s 

w e l l a s b r i n g i n g t h e d a t a d e f i c i e n c y t o t h e a t t e n t i o n of g r a n t i n g a n d 

f u n d i n g a g e n c i e s . N e w s o n n o t e d t h a t t h e s e c r o s s s e c t i o n n e e d s 

c o u l d g o i n t o t h e r e q u e s t c o m p i l a t i o n . T h e c h a i r m a n s t a t e d t h a t t h e 

c o m m i t t e e h a s t h e a u t h o r i t y t o e n t e r t h i s k i n d of a r e q u e s t . 

E . S m i t h r e i t e r a t e d e a r l i e r r e m a r k s t h a t m o s t d e c a y 

s c h e m e n u c l e a r d a t a , p a r t i c u l a r l y t h e H o l l a n d e r c o m p i l a t i o n , i s n o t 

u s e f u l f o r b i o m e d i c a l p u r p o s e s . H i s o r g a n i z a t i o n h a s c a r r i e d ou t a n 

a p p r o p r i a t e c o m p i l a t i o n t h e m s e l v e s d i r e c t e d t o w a r d t h e i r n e e d f o r a 

r a d i o n u c l i d e d a t a . T h e p r i n c i p l e d e f i c i e n c y i n t h e T a b l e of I s o t o p e s 

c o m p i l a t i o n a p p e a r s t o b e i t s f a i l u r e t o g i v e a b s o u l t e i n t e n s i t i e s in 

p l a c e of t h e b r a n c h i n g r a t i o s . 

S m i t h e x p r e s s e d a f e a r of f u t u r e d e p e n d e n c e 

o n a n a t i o n a l a g e n c y s u c h a s B N L in t h e c a s e of B L I P p r o d u c t i o n f o r 

o b t a i n i n g r a d i o i s o t o p e s . He o b s e r v e d t h a t c o m m e r c i a l c o m p a n i e s h a v e 

i n v e s t e d i n t h e r a d i o i s o t o p e b u s i n e s s t o p r o v i d e a r a d i o n u c l i d e i n u s e f u l 

a n d r e l i a b l e f o r m . H e d o u b t e d t h a t n a t i o n a l a g e n c i e s r e s p o n d e d t o s u c h 

m o t i v a t i o n . T a s c h e k r e p l i e d t h a t c o m m e r c i a l c o m p a n i e s w o u l d a c q u i r e 

t h e m a t e r i a l n e e d e d f r o m B L I P a n d L A M P F a n d i n f a c t w o u l d b e t h e 

c o m m e r c i a l s o u r c e s . F u r t h e r m o r e , s h o r t l i v e d t i m e s w o u l d n o t b e a 

s e v e r e l i m i t a t i o n on s u c h a n a p p r o a c h s i n c e h e a v y o v e r p r o d u c t i o n of 

s o u r c e s c o u l d b e u s e d t o c o m p e n s a t e f o r t h e d e c a y l o s s . I s o t o p e s 

p r o d u c e d i n t h i s w a y s h o u l d b e a v a i l a b l e i n a b o u t o n e y e a r . 

In r e s p o n s e t o a n i n q u i r y o n t h e c u r r e n t s t a t u s of e f f o r t s 

t o m e e t c r o s s s e c t i o n n e e d s , H o r e n r e p l i e d t h a t M u n s e l i n G e r m a n y 

i s c u r r e n t l y c o m p l e t i n g a c o m p i l a t i o n of c h a r g e d p a r t i c l e r e a c t i o n d a t a . 

W o o d i n d i c a t e d t h a t a b o u t s i x cyc lo t rons^ , i n v a r i o u s h o s p i t a l i n s t a l l a t i o n s w o u l d 

a d d r e s s s o m e of t h e s e m e a s u r e m e n t s i n t h e n e a r f u t u r e b u t t h a t n o o r g a n i z e d 
e f f o r t w a s p l a n n e d . P e r e y s t a t e d t h a t E . S m i t h w o u l d b e r e q u e s t e d t o s e r v e 
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o n t h e I s o t o p e S u b c o m m i t t e e i n v i e w of t h e l a r g e u s e of s t a b l e 

A C T I O N 13 i s o t o p e s f o r m e d i c a l u s e . A N e w A c t i o n 13 w a s l e v i e d o n R o b e r t s o n 

R o b e r t s o n r e q u e s t i n g t h a t h e p r o v i d e f o r t h e n e x t N D C m e e t i n g a s u m m a r y p a p e r 

i d e n t i f y i n g t h e d a t a p r o b l e m s i n t h e b i o m e d i c a l a r e a a n d o u t l i n i n g t h e 

c u r r e n t s t r u c t u r e f o r f u n d i n g t h e a p p r o p r i a t e r e s e a r c h . 

B o b "Wood d e c l a r e d t h a t a s y m p o s i u m i s n e e d e d t o b r i n g 

t o g e t h e r u s e r s a n d c o m p i l e r s of n u c l e a r d a t a i n t h e a r e a of b i o m e d i c a l 

a p p l i c a t i o n s . H e h a d r a i s e d t h i s p o s s i b i l i t y e a r l i e r a n d f e l t t h a t n o w 

w a s t h e t i m e t o b e g i n p l a n n i n g f o r s u c h a m e e t i n g . T h e S o c i e t y of 

N u c l e a r M e d i c i n e i s c u r r e n t l y p l a n n i n g a m e e t i n g i n M i a m i , on 

J u n e 1 2 — 1 5 , 1973 . T h e o r g a n i z a t i o n of t h i s m e e t i n g i s u n d e r t h e 

d i r e c t i o n of G e r r y F r e e m a n . If a s y m p o s i u m o n n u c l e a r d a t a i s t o 

b e h e l d i n c o n n e c t i o n w i t h t h i s m e e t i n g i t i s i m p o r t a n t t o c o m m u n c i a t e 

t h e p l a n s t o h i m a s s o o n a s p o s s i b l e . O n e o b j e c t i v e of s u c h a s y m p o s i u m 

w o u l d b e t o a i t l i n e s p e c i f i c a l l y w h a t d a t a a r e n o w a v a i l a b l e t o w o r k e r s . 

T h e N D C w o u l d b e a s k e d t o f u r n i s h s p e a k e r s . W o o d c o n t i n u e d t h a t 

i t w o u l d b e i m p o r t a n t t o p r e p a r e a d o c u m e n t t o b e p u b l i s h e d i n t h e 

J o u r n a l of N u c l e a r M e d i c i n e a f t e r d i s t r i b u t i o n a t t h e m e e t i n g . In a d d i t i o n 

t h e r e s h o u l d b e a l i s t of s p e a k e r s w h o c a n t a l k i n s i m p l e t e r m s . 

A C T I O N 

E . S m i t h 

R . C h r i e n 

W o o d s u g g e s t e d t h a t t h e S y m p o s i u m l a s t a p p r o x i m a t e l y 

t w o h o u r s w i t h f o u r s p e a k e r s o r t w o f r o m e a c h s i d e f o l l o w e d b y a 

s u m m a r y p a n e l . I t w o u l d b e a p p r o p r i a t e t o h a v e r e p r e s e n t a t i v e s f r o m 

p o s s i b l y t h e N u c l e a r D a t a P r o j e c t , N B S , a n d t h e H o l l a n d e r C o m p i l a t i o n 

G r o u p . A N e w A c t i o n 14 w a s a d o p t e d o n E . S m i t h a n d R . C h r i e n , t o 

p r e p a r e a p r o p o s a l f o r a N u c l e a r D a t a i n M e d i c i n e S y m p o s i u m t o b e 

h e l d i n c o n n e c t i o n w i t h t h e m e e t i n g of t h e S o c i e t y f o r N u c l e a r M e d i c i n e , 

J u n e 1 2 - 1 5 , 1973 i n M i a m i . T h i s p r o p o s a l i s t o b e f o r w a r d e d t o t h e 

C h a i r m a n f o r t r a n s m i t t a l t o t h e S o c i e t y f o r N u c l e a r M e d i c i n e . 

T a s c h e k p o i n t e d o u t . t h a t a t t h e S y m p o s i u m on A p p l i c a t i o n s of 

N u c l e a r D a t a t o b e h e l d i n P a r i s i n M a r c h of 1973 s p e a k e r s w e r e n e e d e d 
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o n t h e c o m p l e m e n t a r y s i d e of t h e q u e s t i o n . P a p e r s f o r t h i s m e e t i n g 

c a n b e c o n t r i b u t e d q u i t e l a t e . T h e C h a i r m a n n o t e d t h a t t h e US.NDC i s 

r e p r e s e n t e d o n t h e p r o g r a m c o m m i t t e e b y W . H a v e n s a n d t h a t a n 

a b s t r a c t h a d b e e n s u b m i t t e d b y t h e U S N D C o n i t s r e s p o n s i b i l i t i e s 

a n d e x p a n s i o n i n t o n o n - n e u t r o n a r e a s . I t w o u l d b e a p p r o p r i a t e a t 

s u c h a m e e t i n g t o d e v e l o p t h e p o s s i b i l i t y of g e n e r a t i n g a r e q u e s t 

c o m p i l a t i o n d i r e c t e d s p e c i f i c a l l y t o w a r d b i o m e d i c a l n e e d s . 

5. A c t i v i t i e s of t h e U . K . C h e m i c a l N u c l e a r D a t a C o m m i t t e e 

T h e C h a i r m a n r e v i e w e d t h e a c c o u n t of t h e w o r k of t h e 

U . K , C N D C p r e s e n t e d i n t h e l e t t e r of 21 J u n e 1972 t o m e m b e r s of t h e 

I N D C ( s e e a p p e n d i x F )• T h e p r e s e n t i s s u e i s w h e t h e r t h e N D C s h o u l d 

s e t u p a r e q u e s t l i s t of a s i m i l a r c h a r a c t e r . H e m m i g n o t e d t h a t t h e r e 

a r e m a n y s i m i l a r p r o g r a m s in D R D T of s i m i l a r c h a r a c t e r . . . T h e 

e f f o r t s i n t h e s e a r e a s a r e n o t a s y e t c o o r d i n a t e d , a n d t h e n e e d s f o r 

d a t a a r e n o t c u r r e n t l y i n c l u d e d in t h e r e q u e s t c o m p i l a t i o n . P r o g r a m s 

e x i s t a t A e r o j e t G e n e r a l , G e n e r a l E l e c t r i c a n d N B S , w h i c h a r e s p e c i f i c a l l y 

d i r e c t e d a t m e a s u r e m e n t s of n u c l e a r d a t a b y c h e m i c a l m e a n s . K o l s t a d 

i n q u i r e d w h e t h e r i t w a s r e l e v a n t t o b e c o n c e r n e d w i t h t h e m e t h o d b y 

w h i c h c r o s s s e c t i o n s a r e m e a s u r e d . C h r i e n r e s p o n d e d t h a t t h e 

c o m m i t t e e i s c o n c e r n e d t h a t t e c h n i q u e s a r e n o t t o o f a r a f i e l d , i n s p i t e 

of t h e f a c t t h a t t h e r e q u e s t l i s t i s n o t o r g a n i z e d o n t h i s b a s i s . A . S m i t h 

e m p h a s i z e d t h a t w e d o n o t w a n t a n o t h e r r e q u e s t l i s t a n d t h a t i n f a c t 

m u c h of t h e i n f o r m a t i o n i n c l u d e d u n d e r t h e r e s p o n s i b i l i t y of t h e U K C N D C 

w a s a l r e a d y i n c l u d e d i n t h e U . S . r e q u e s t c o m p i l a t i o n . A l t e r a d d e d t h a t 

a r e v i e w of d e l a y e d n e u t r o n p r o b l e m s h a d b e e n c o m p l e t e d a n d w o u l d b e 

a v a i l a b l e s o o n . K o l s t a d p o i n t e d o u t t h a t w h e r e c o m m i t t e e m e m b e r s 

k n o w of a p p r o p r i a t e r e v i e w s d i s t r i b u t i o n c a n b e a r r a n g e d a s a n E A N D C 

d o c u m e n t . I t w o u l d b e a p p r o p r i a t e t o s u g g e s t t o s u b c o m m i t t e e c h a i r m e n 

t h a t t h e y c o n s i d e r f o r s u c h d i s t r i b u t i o n r e v i e w p a p e r s i n c r i t i c a l 

a r e a s . 

G e v a n t m a n o b s e r v e d t h a t s o m e of t h e a c t i v i t i e s of 

t h e U K C N D C a r e w i t h i n t h e a r e a of i n t e r e s t i n t h e U S N D C . It w o u l d b e 
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a p p r o p r i a t e t o e s t a b l i s h a c o n t a c t w i t h t h e U K C N D C . H e s u g g e s t e d 

t h a t if a n E A N D C r e p r e s e n t a t i v e i s a m e m b e r of t h e U S N D C , t h a t h e 

a c t a s a l i a i s o n m a k i n g t h e ' C h e m i c a l N i c l e a r D a t a G t > m m i t t e e a w a r e 

of U S N D C r e s p o n s i b i l i t i e s a n d i n t e r e s t i n t h i s a r e a . K o l s t a d s u g g e s t e d 

t h a t i n a s i m i l a r v e i n i t w o u l d b e a p p r o p r i a t e t o e s t a b l i s h c o n t a c t w i t h 

t h e T r a n s p l u t o n i u m C o m m i t t e e . He r a i s e d t h e q u e s t i o n of w h e t h e r 

n u c l e a r d a t a n e e d s t h a t b e a r o n t h e i r i n t e r e s t s s h o u l d b e e n t e r e d i n 

t h e r e q u e s t c o m p i l a t i o n . M o o r e r e p l i e d t h a t c o m m i t t e e w a s i n t e r e s t e d 
2 4 2 

o n l y i n t h e m a s s r e g i o n a b o v e P u a n d m a i n l y i n t h e c h e m i c a l 

p r o p e r t i e s of t h o s e n u c l i d e s . 

. T h e f i n a l c o m m i t t e e c o n s e n s u s w a s t h a t t h e a i m s 

of t h e U K C h e m i c a l D a t a N u c l e a r C o m m i t t e e i n p r o m o t i n g r e v i e w s 

s h o u l d b e i n v e s t i g a t e d b u t t h a t t h e U S N D C s h o u l d n o t b r e a k u p a 

s e p a r a t e r e q u e s t l i s t of t h e c h e m i c a l n u c l e a r d a t a . 

: 6 . C h a r g e d P a r t i c l e C o m p i l a t i o n E f f o r t s 

C h r i e n r e a d t h e l e t t e r of J u n e 2 7 , 1972 w h i c h h e h a d 

w r i t t e n t o E . R i t t e r of t h e D P R . T h e p u r p o s e of t h i s l e t t e r w a s t o 

c o r r e c t t h e i m p r e s s i o n of t h e p r e v i o u s N D C m e e t i n g t h a t t h e r e w a s n o t 

a s e r i o u s n e e d f o r a c h a r g e d p a r t i c l e r e a c t i o n c o m p i l a t i o n . S i n c e t h a t 

m e e t i n g h e h a d b e c o m e a w a r e of a m a j o r n e e d f o r a c o m p r e h e n s i v e 

c h a r g e d p a r t i c l e c o m p i l a t i o n e f f o r t . P r e s e n t l y o n e - m a n y e a r of e f f o r t 

i s d i r e c t e d a t t h i s a r e a a t O R N L . C h r i e n c i t e d t h e u s e of c h a r g e d 

p a r t i c l e b e a m s f r o m s m a l l V a n d e G r a f f s f o r m a t e r i a l a n a l y s i s a n d 

i m p u r i t y c o n c e n t r a t i o n p r o f i l e s a s e v i d e n c e f o r t h e n e e d f o r e v a l u a t e d 

n u c l e a r d a t a a n d q u o t e d a r e v i e w p a p e r b y N i c o l e t e t . a l , o n b a c k 

s c a t t e r i n g t e c h n i q u e s a s w e l l a s a l e t t e r f r o m Z e i g l e r ( I B M ) a n d 

J . W . M a y e r ( C a l T e c h ) w h i c h t o u c h e d b r i e f l y o n t h e n e e d s f o r n u c l e a r 

d a t a . H o r e n s u g g e s t e d t h a t o n e m a n , M c G o w a n b e d e s i g n a t e d t o h a n d l e a l l 

c h a r g e p a r t i c l e q u e s t i o n s . T h i s w o u l d b e t h e m o s t e f f i c i e n t w a y t o 

h a n d l e t h e p r o b l e m a n d t h e d a t a n e e d s r e p r e s e n t a v e r y s m a l l a r e a . 

T a s c h e k o b s e r v e d t h a t t h e B i o m e d i c a l S u b c o m m i t t e e 

w o u l d p r o b a b l y g e n e r a t e i t s o w n r e q u e s t f o r n u c l e a r d a t a n e e d s a n d t h a t 

t h e a p p r o p r i a t e c o m p i l a t i o n s h o u l d t a k e p l a c e i n M c G o w a n ' s g r o u p . 

H o r e n o b s e r v e d t h a t n o o n e i s c u r r e n t l y d o i n g b i o m e d i c a l c o m p i l a t i o n s . 



34 

T a s c h e k r e p l i e d t h a t i t w o u l d b e t h e p u r p o s e of t h e N D C t o f i n d w a y s 

t o e n c o u r a g e t h e m e a s u r e m e n t s n e e d e d , p e r h a p s t h r o u g h t h e 

s u b c o m m i t t e e s . C a s w e l l o b s e r v e d t h a t t h e m e m b e r s of t h e B i o m e d i c a l 

S u b c o m m i t t e e a r e c o m p e t e n t t o p r e s e n t r e q u e s t s f o r c r o s s s e c t i o n s . 

P e r e y o b s e r v e d t h a t t h e c r o s s s e c t i o n s m e a s u r e r s o n t h e s u b c o m m i t t e e 

s h o u l d h a v e t h e n e c e s s a r y e x p e r t i s e . H o w e v e r , B o w m a n s u g g e s t e d 

t h a t i t w o u l d n o t b e p o s s i b l e t o c o v e r a l l t h e c o n c e r n s w i t h t h e l i m i t e d 

m e m b e r s h i p . T a s c h e k p r o p o s e d t h a t t h e s u b c o m m i t t e e s t r u c t u r e 

of d i s i p l i n e a r e a a n d p r o g r a m o r i e n t e d s u b c o m m i t t e e s c o u l d m e e t t h i s 

r e s p o n s i b i l i t y a s t h e s i t u a t i o n w a r r a n t s . A c h a r g e d p a r t i c l e s u b c o m m i t t e e 

f o r e x a m p l e m i g h t r e v i e w w h e t h e r a d e q u a t e c o n t a c t b e t w e e n m e a s u r e r s , 

c o m p i l e r s a n d u s e r s e x i s t s . K o l s t a d p r o p o s e d t h a t t h e m e d i u m e n e r g y 

s u b c o m m i t t e e b e c o m b i n e d w i t h t h e c h a r g e d p a r t i c l e s u b c o m m i t t e e . 

H o w e v e r , N e w s o n s t a t e d t h a t h e s e e s n e e d s f o r c h a r g e d p a r t i c l e 

m e a s u r e m e n t s a t l o w e n e r g y , e . g . C T R r e q u e s t s a n d t h a t s u c h a s u b -

c o m m i t t e e w o u l d b e e a s y t o c o n s i t u t e . T a s c h e k n o t e d t h a t L A S L i s d o i n g s o m e 

l i m i t e d e v a l u a t i o n s of c h a r g e d p a r t i c l e d a t a a n d P e r e y a d d e d t h a t CSJWEG 

i s c o n s i d e r i n g s u c h d a t a a n d h a s a s u b c o m m i t t e e r e s p o n s i b l e f o r s u c h d a t a . A 

A C T I O N 15 N e w A c t i o n 15 w a s a d o p t e d o n N e w s o n t o p r o c e e d w i t h f o r m a t i o n of 

N e w s o n a c h a r g e d p a r t i c l e s u b c o m m i t t e e a n d w h e r e p o s s i b l e t o d r a w u p o n 

U n i v e r s i t y r e s e a r c h e r s f o r m e m b e r s h i p . 

I V . R e v i e w of N B S P r o g r a m s 

1. R o l e of t h e C e n t e r f o r R a d i a t i o n R e s e a r c h - J . L e i s s 

L e i s s p o i n t e d o u t t h a t N B S h a s l e g i s l a t i v e a u t h o r i t y 

f o r d e v e l o p i n g m e t h o d s a n d s t a n d a r d s of m e a s u r e m e n t i n c l u d i n g t h e 

i n v e s t i g a t i o n of r a d i a t i o n , r a d i o a c t i v e s u b s t a n c e s , a n d x r a y s - t h e i r 

u s e s , a n d m e a n s of p r o t e c t i o n of p e r s o n s f r o m t h e i r h a r m f u l e f f e c t s . 

T w o of t h e o b j e c t i v e s of C R R w h i c h s t e m f r o m t h i s r e s p o n s i b i l i t y a r e 

t o p r o v i d e t h e n a t i o n a l q u a n t i t a t i v e b a s i s f o r m e a s u r e m e n t of i o n i z i n g 

r a d i a t i o n a n d t o d e v e l o p a n d o p e r a t e m a j o r r a d i a t i o n f a c i l i t i e s f o r u s e 

b y N B S , o t h e r a g e n c i e s a n d a p p r o p r i a t e n o n - g o v e r n m e n t g r o u p s . T h e 

a c t i v i t i e s of t h e c e n t e r a r e d i v i d e d i n t o f o u r a r e a s - t h e o r e t i c a l r a d i a t i o n 

p h y s i c s , h e a l t h p h y s i c s , a p p l i e d r a d i a t i o n s t u d i e s , a n d a r a d i a t i o n 
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p h y s i c s s e c t i o n w h i c h i n c l u d e s p r o g r a m s o n t h e 100 M e V l i n a c , 

3 M e V V a n d e G r a a f f , a s w e l l a s . o t h e r r e s e a r c h i n s t a l l a t i o n s . T h e 

r e s e a r c h b u d g e t f o r C R R w a s i n e x c e s s of $ 4 m i l l i o n p e r y e a r w i t h 

d i r e c t R T S f u n d s a t s l i g h t l y l e s s t h a n $ 3 m i l l i o n p e r y e a r . T h e s e 

n u m b e r s d o n o t i n c l u d e n e w m o n e y f o r t h e n e u t r o n s t a n d a r d s p r o g r a m . 

T h e t o t a l w o r k f o r c e of t h e C R R i s a b o u t 120 p e o p l e . 

A r e a s of n a t i o n a l i n t e r e s t t o w h i c h C R R p r o g r a m s a r e 

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

a p p l i c a t i o n s of r a d i a t i o n , a n d e n v i r o n m e n t a l p o l l u t i o n . T h e r a d i a t i o n 

s a f e t y p r o g r a m o n i o n i z i n g r a d i a t i o n i n c l u d e s m a i n t e n a n c e of r a d i o a c t i v i t y 

s t a n d a r d s , m a i n t e n a n c e of a b s o r b e d d o s e s t a n d a r d s f o r c a n c e r t h e r a p y , 

s t u d i e s of p a t i e n t e x p o s u r e a n d d i a g n o s t i c r a d i o l o g y , a n d e m p h a s i s 

on m e a s u r e m e n t a s s u r a n c e i n t h e f i e l d . O n t h i s l a s t p o i n t , L e i s s 

i n d i c a t e d t h a t a i d t o l a b o r a t o r i e s i n t h e f i e l d i s a m ^ i j o r a n d u n i q u e 

r e s p o n s i b i l i t y of t h e B u r e a u . N B S i s a b l e t o o b t a i n r e s p o n s e s f r o m 

i n s t i t u t i o n s p u b l i c a n d p r i v a t e , a n d t o i n f o r m t h e m of t h e i r 

p e r f o r m a n c e , t e c h n o l o g i c a l l y . I t i s i m p o r t a n t t h a t 

p r i v a t e i n s t i t u t i o n s h a v e t h i s a v e n u e t o a s s e s s t h e i r p e r f o r m a n c e 

w i t h o u t p e n a l t y f o r p o o r r e s u l t s . In t h i s r e g a r d , N B S d o e s e v a l u a t e 

i n s t r u m e n t s f o r i n s i t u t i o n s a s w e l l a s o t h e r a g e n c i e s , b u t o n l y o n a n 

i n d i v i d u a l b a s i s . C o m m e r c i a l s y s t e m s a s s u c h a r e n o t e v a l u a t e d . 

T h e o b j e c t i v e of t h e r a d i o a c t i v i t y s t a n d a r d s p r o g r a m i s t o i n c r e a s e 

N B S p r o d u c t i o n of r a d i o a c t i v i t y s t a n d a r d s , p r o v i d e t e s t s of m e a s u r e m e n t 

s y s t e m s , e l a b o r a t e p r o c e d u r e s f o r s e l f e v a l u a t i o n , a n d c o n d u c t 

. A s p a r t of t h e e n v i r o n m e n t a l 

r a d i o a c t i v i t y p r o g r a m t h e c e n t e r h a s c o n d u c t e d a r o u n d - r o b i n i n w h i c h 

m i x e d s a m p l e s w e r e d i s t r i b u t e d f o r e v a l u a t i o n in i n t e r - l a b o r a t o r y 

c o m p a r i s o n s . T h i s t y p i f i e s t h e t e n d e n c y t o go t o t h e u s e r s p r o b l e m a n d 

p r o v i d e a m e a n s of t e s t i n g t h e u s e r h i m s e l f . A n o b j e c t i v e of t h i s e f f o r t 

w a s t o g e t e v e r y o n e o n t h e s a m e m e a s u r e m e n t b a s e . T h e c e n t e r i s 

c u r r e n t l y e s t a b l i s h i n g r e g i o n a l c a l i b r a t i o n c e n t e r s f o r x r a y i n s t r u m e n t s . 
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A m a j o r e f f o r t i s d e v o t e d t o t h e d e v e l o p m e n t of n e w 

m o n o e n e r g e t i c x r a y s o u r c e s f o r a p p l i e d t e c h n o l o g y . B a c k a n g l e 

p r o d u c t i o n of x r a y s f r o m e l e c t r o n b o m b a r d m e n t i s t h e p r i m a r y 

s o u r c e of m o n o e n e r g e t i c x r a y s . T h i s p r o g r a m h a s b e e n q u i t e 

s u c c e s s f u l i n p r o v i d i n g l o w i n t e n s i t y s o u r c e s w h i c h a r e u s e f u l i n 

d e t e c t o r c a l i b r a t i o n s , d i a g n o s t i c r a d i o l o g y , m a t e r i a l s s t u d i e s , 

a n d e x p l o s i v e s d e t e c t i o n . T h e p r o g r a m s i n i n t e n s e p u l s e s o u r c e s h a v e 

n o t y e t b r i d g e d t h e g a p t o t h e l e v e l of p r a c t i c a l i t y . H e r e i n t e n s e 

m e a n s a f e w t h o u s a n d s of a m p e r e s of e l c t r o n c u r r e n t s . S u c h s o u r c e s 

a r e of i n t e r e s t i n u n d e r g r o u n d t e s t i n g of w e a p o n s , w e a p o n s s i m u l a t i o n , 

f u s i o n r e s e a r c h , h i g h s p e e d x r a y d i f f r a c t i o n , a n d e x p l o s i o n s t u d i e s . 

I n c l o s i n g L e i s s n o t e d t h a t t h e p r o g r a m s o n t h e N B S l i n a c a r e p r o b a b l y 

of p a r t i c u l a r i n t e r e s t t o t h e c o m m i t t e e . T h e l i n a c p r o g r a m i s a v e r y 

b r o a d o n e i n v o l v i n g s t u d i e s i n t h e a r e a s f r o m m e d i c a l d o s i m e t r y 

r e s e a r c h t o p h o t o n u c l e a r p h y s i c s a n d e l e c t r o n s c a t t e r i n g . 

2 . N e u t r o n S t a n d a r d s P r o g r a m - C . D . B o w m a n 

B o w m a n o u t l i n e d a m a j o r e x p a n s i o n in t h e N e u t r o n s 

S t a n d a r d P r o g r a m a t N B S . T h e b u d g e t f o r t h i s p r o g r a m w h i c h h a s 

b e e n i n c r e a s e d f r o m $ 4 0 0 , 0 0 0 t o $ 8 1 5 , 0 0 0 w i l l p e r m i t t h e a d d i t i o n 

of 8 p e o p l e t o t h e m e a s u r e m e n t p r o g r a m . T h e m a j o r r e s e a r c h 

f a c i l i t i e s a r e a 3 - M e V V a n d e G r a a f f r e c e n t l y t r a n s f e r r e d f r o m 

A r g o n n e N a t i o n a l L a b o r a t o r y , t h e 1 0 0 - M e V e l e c t r o n L i n a c , a n d t h e 

N B S 1 0 - m e g a w a t t r e a c t o r . T h e N D C h a d b e e n i n s t r u m e n t a l i n b r i n g i n g 

a b o u t a $ 1 m i l l i o n a p p r o p r i a t i o n f o r a n a b o v e - t h e - g r o u n d n e u t r o n 

f a c i l i t y f o r t h e e l e c t r o n L i n a c . T h i s f a c i l i t y w i l l b e f u l l y o p e r a t i o n a l 

p e r h a p s l a t e n e x t s u m m e r . C o n s t r u c t i o n w i l l b e f i n i s h e d l a t e t h i s 

y e a r . C u r r e n t l y , t h e L i n a c i s c a p a b l e of o n l y 1 a m p e r e of p e a k c u r r e n t . 

A h i g h - p r i o r i t y f u t u r e a d d i t i o n w i l l b e a n e w i n j e c t o r w h i c h s h o u l d 

i n c r e a s e t h i s p e a k c u r r e n t c a p a b i l i t y b y a n o r d e r of m a g n i t u d e . 

D e v e l o p m e n t of t h e n e w i n j e c t o r , f l i g h t t u b e s f o r t h e n e u t r o n f a c i l i t y 

a n d c o m p u t e r d a t a - r e d u c t i o n c o m p o n e n t s w i l l c o m e i n p a r t f r o m o p e r a t i n g 

f u n d s . T h e $ 4 1 5 , 0 0 0 i n c r e a s e i n o p e r a t i n g f u n d s w i l l b e u s e d i n p a r t 
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f o r t h e s e p r o b l e m s u n t i l t h e a d d i t i o n a l s t a f f i s h i r e d . 

A c t i v i t i e s i n v a r i o u s r e s e a r c h a r e a s , s u p e r v i s i n g 

s c i e n t i s t , a n d t h e s t a f f i n g w e r e a s f o l l o w s : 

1. N e u t r o n d o s i m e t r y — C a s w e l l — o n e m a n y e a r . 

2 . I n t e g r a l m e a s u r e m e n t s — G r u n d l — 3. 5 m a n y e a r s . 

3 . B a s i c r e a c t o r p h y s i c s — S c h r o e d e r — 3 . 0 m a n y e a r s . 

4 . L i n a c r e s e a r c h — S c h w a r t z — 6 m a n y e a r s . 

5. V a n d e G r a a f f — C a r l s o n — 4 . 0 m a n y e a r s . 

T h e t o t a l o p e r a t i n g f u n d i n g f o r t h e s e a c t i v i t i e s i s c u r r e n t l y a t a l e v e l 

of $ 9 3 5 , 0 0 0 a n d t h e p r o f e s s i o n a l s t a f f i s a p p r o x i m a t e l y 11 P h . D . s c i e n t i s t s . 

In t h e f u t u r e t h e c e n t e r h o p e s t o c a r r y o u t a p r o g r a m of 

d i f f e r e n t i a l m e a s u r e m e n t s b a c k e d u p b y i n t e g r a l m e a s u r e m e n t s . T h e 

N B S s i t u a t i o n i s u n i q u e i n a s m u c h a s a L i n a c , a V a n d e G r a a f f , a n d a 

r e a c t o r a r e a v a i l a b l e u n d e r o n e p r o g r a m . I t i s t h e i n t e n t i o n t o d e v e l o p 

p r o g r a m s w h i c h c a j p i t a l i z e o n t h i s c a p a b i l i t y , a n d t o a t t e m p t p r o j e c t s 

w h c i h r e q u i r e a t l e a s t t w o f a c i l i t i e s i n t h e s a m e l a b o r a t o r y . T a s c h e k 

o b s e r v e d t h a t H a n n u m ' s r e q u e s t i n t h e a r e a of n e u t r o n s t a n d a r d s i s 

f i n d i n g i t s h o m e i n t h e p r o g r a m a t N B S . In r e s p o n s e t o a n o t h e r q u e s t i o n 

B o w m a n s t a t e d 40% of t h e L i n a c o p e r a t i n g t i m e w o u l d b e d e v o t e d t o 

n e u t r o n s t a n d a r d s a n d t h a t w i t h a n e w d a t a - a c q u i s i t i o n s y s t e m t h i s 

s h o u l d b e c o m p l e t e l y a d e q u a t e . 

3 . N a t i o n a l S t a n d a r d R e f e r e n c e D a t a S y s t e m — D . L i d e 

L i d e o u t l i n e d b r i e f l y t h e e s s e n t i a l f e a t u r e s of t h e N a t i o n a l 

S t a n d a r d R e f e r e n c e D a t a S y s t e m w h i c h i s p a r t of t h e N B S I n f o r m a t i o n 

P r o g r a m a n d i s u n d e r t h e d i r e c t i o n of t h e O f f i c e of S t a n d a r d R e f e r e n c e 

D a t a . O v e r t h e y e a r t h e B u r e a u of S t a n d a r d s h a d b e e n g i v e n a m a n d a t e 

t o s u p p o r t p r o j e c t s , c o o r d i n a t e e f f o r t s , a n d t o e n c o u r a g e o t h e r a g e n c i e s 

i n t h e a r e a of b a s i c r e f e r e n c e d a t a . T h i s m a n d a t e w a s f o r m a l i z e d i n 

1968 w h e n c o n g r e s s a u t h o r i z e d t h e S e c r e t a r y of C o m m e r c e t o u n d e r t a k e 

t h i s r e s p o n s i b i l i t y . T h e b a s i c t a s k of t h i s p r o g r a m i s t o f u r n i s h b a s i c 

r e f e r e n c e d a t a . A g o o d e x a m p l e of h a r d s c i e n t i f i c d a t a i s p h y s i c a l 

a n d c h e m i c a l p r o p e r t y d a t a . T h i s i s a w e l l c h a r a c t e r i z e d d a t a a r e a 

a n d t h e b a s i c r e f e r e n c e d a t a n e e d s a r e c l e a r . A t p r e s e n t t h e r e f e r e n c e 
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d a t a p r o j e c t i s e x p a n d i n g t o i n c l u d e m o r e p o o r l y d e f i n e d d a t a . In 

t h e s e a r e a s t h e e m p h a s i s w i l l b e on c r i t i c a l e v a l u a t i o n of d a t a a n d a n 

i n d i c a t i o n of d a t a u n c e r t a i n t i e s . T h i s w i l l b e a d e c e n t r a l i z e d p r o g r a m 

i n c l u d i n g e f f o r t s b o t h a t N B S a n d o u t s i d e e f f o r t s a t u n i v e r s i t i t e s a n d 

p r i v a t e l a b o r a t o r i e s . O b j e c t i v e of t h e s e c o o p e r a t i v e e f f o r t s w i l l b e c r i t i c a l 

d a t a c o m p i l a t i o n s , b i b l i o g r a p h i e s , o n e - s h o t d a t a c o m p i l a t i o n s a n d 

c r i t i c a l r e v i e w s . T h e B u r e a u i s r e s p o n s i b l e f o r p u b l i c a t i o n of t h e o u t p u t 

a n d a l s o f o r m a i n t a i n i n g l i a i s o n w i t h o v e r s e a s g r o u p s a c t i v e i n d a t a 

e v a l u a t i o n a n d c o m p i l a t i o n . T h e o b j e c t i v e of t h i s c o o r d i n a t i o n w i l l b e 

t o a v o i d d u p l i c a t i o n of e f f o r t . T h e p r i m a r y o u t p u t w i l l b e c r i t i c a l 

r e v i e w s a n d c o m p i l a t i o n s . A l r e a d y a n N B S s e r i e s u n d e r t h e k e y w o r d , 

N S R D . S - N B S , c o n t a i n s 4 0 t i t l e s . P u b l i c a t i o n of a r e f e r e e d j o u r n a l o n 

r e f e r e n c e d a t a , t h e J o u r n a l of P h y s i c a l a n d C h e m i c a l R e f e r e n c e D a t a , 

b e g a n t h i s y e a r a n d t o d a t e t w o i s s u e s h a v e b e e n p u b l i s h e d . 

T h e N S R D S i s d i v i d e d i n t o s e v e n b a s i c a r e a s — 

t h e r m o d y n a m i c a n d t r a n s p o r t p r o p e r t i e s , c o l l o i d a l a n d s u r f a c e p r o p e r t i e s , 

s o l i d s t a t e d a t a , c h e m i c a l k i n e t i c d a t a > n u c l e a r d a t a , a t o m i c a n d 

m o l e c u l a r d a t a , a n d m e c h a n i c a l p r o p e r t i e s . In a d d i t i o n t o w o r k i n t h e s e 

a r e a s t h e p r o j e c t h a s s u p p o r t i n g s e r v i c e s w h i c h i n c l u d e i n f o r m a t i o n 

p r o g r a m s a n d d a t a s y s t e m s d e s i g n . S e v e r a l p r o j e c t s of i n t e r e s t t o t h e 

N D C a r e i n t h e n u c l e a r d a t a d i v i s i o n u n d e r L . G e v a n t m a n . T h e y 

i n c l u d e : i ) p h o t o n u c l e a r d a t a c e n t e r , 2) c o m p i l a t i o n s of a t t e n u a t i o n 

c o e f f i c i e n t s f o r x r a y s a n d y r a y s , 3) e f f o r t s i n s u p p o r t of t h e B e r k e l e y 

P a r t i c l e D a t a C e n t e r , 4) s u p p o r t of t h e B e r k e l e y T a b l e of I s o t o p e s 

P r o j e c t , a n d 5) a c o m p i l a t i o n of n u c l e a r m o m e n t s . L i d e a d d e d t h a t a 

j o u r n a l of r e f e r e n c e d a t a w i l l p e r i o d i c a l l y i s s u e a b s t r a c t s o n n e w d a t a 

c o m p i l a t i o n s . H o r e n h a s s u g g e s t e d t h a t i t w o u l d b e a p p r o p r i a t e i n t h i s 

j o u r n a l t o a l s o p u b l i s h t h e i n d e x t o t h e N u c l e a r D a t a S h e e t s n o w p u b l i s h e d 

r e g u l a r l y i n N u c l e a r D a t a . 

4 . I n t e r m e d i a t e E n e r g y N e u t r o n s S t a n d a r d s — J . G r u n d l 

G r u n d l o b s e r v e d t h a t e n e r g y - d i s t r i b u t e d n e u t r o n f i e l d s 

p r o v i d e n u c l e a r d a t a t e s t c a p a b i l i t i e s f o r c r i t i c a l a s s e m b l e s , a n d f o r 

t h i s r e a s o n N B S s u p p o r t e d a n e f f o r t i n t h i s a r e a . H e b e g a n w i t h a v e r y 

b r i e f d i s c r i p t i o n of a n e w m e t a l c r i t i c a l a s s e m b l y f o r n e u t r o n e n e r g i e s 
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l e s s t h a n o n e M e V w h i c h w a s t o b e u s e d i n t h e L M F B R P r o g r a m a s 

an energy spectrum standard. He noted that the source driven s y s t e m s 

h a v e b e e n o v e r s h a d o w e d b y c r i t i c a l a s s e m b l i e s , b u t t h a t s u c h s y s t e m s 

have a spec ia l appeal as neutron spectrum standards. He descr ibed 

t h e n e w S t a n d a r d N e u t r o n S p e c t r u m F a c i l i t y , a s p h e r i c a l l y s y m m e t r i c 

d r i v e n s y s t e m w h o s e s o u r c e s p e c t r u m i s t h e f i s s i o n n e u t r o n s p e c t r u m 
2 3 5 

of U. V a r i o u s l a b o r a t o r i e s h a v e u s e d t h i s s y s t e m b o t h m t h e 

U n i t e d S t a t e s a n d E u r o p e . E u r o p e a n u s e r s h a v e o b t a i n e d r e p r o d u c t a b l e 

r e s u l t s w i t h a 5% p r e c i s i o n , a n d h a v e p r o p o s e d t h a t t h i s s y s t e m b e 

a d o p t e d a s a n i n t e r n a t i o n a l s t a n d a r d . T h i s p a r t i c u l a r d e s i g n u s e s 

n a t u r a l u r a n i u m t o t r a n s f o r m a f i s s i o n s p e c t r u m t o t h e s t a n d a r d 

s p e c t r u m . I n s p i t e of t h e s u c c e s s of t h i s d e s i g n , G r u n d l e x p r e s s e d t h e 

v i e w s t h a t o n l y H , C , a n d s h o u l d b e u s e d t o m o d i f y f* f i s s i o n 

s p e c t r u m . 

M e a s u r e m e n t s w i t h t h e n e w N B S l o w m a s s , l o w 2 5 2 

v o l u m e Cf s o u r c e w e r e d e s c r i b e d . In t h e s e m e a s u r e m e n t s 

f i s s i o n f o i l s i n a f i s s i o n c h a m b e r a r e u s e d a s a d e t e c t o r a n d e n e r g y 

a v e r a g e d f i s s i o n c r o s s s e c t i o n s a r e o b t a i n e d . C o r r e c t i o n s f o r 

s c a t t e r i n g in t h e t y p i c a l e x p e r i m e n t a l c o n f i g u r a t i o n h a v e b e e n d e t e r m i n e d 

t o b e l e s s t h a n 3%. T h e p a r t i c u l a r a p p e a l of t h i s e x p e r i m e n t a l t e c h n i q u e 

i s t h e a b i l i t y t o d e t e r m i n e c o r r e c t i o n s s u c h a s n e u t r o n w a l l r e t u r n b y 

m e a s u r e m e n t s i n w h i c h t h e s o u r c e g e o m e t r y i s c h a n g e d . A m a j o r g o a l 

of t h e p r o g r a m i s t o d e v e l o p a i n t e r m e d i a t e s t a n d a r d n e u t r o n f i e l d ( I S N F ) . 

T h e e f f o r t i s m o t i v a t e d b y 1) t h e n e e d f o r w e l l c h a r a c t e r i z e d a n d 

p e r m a n e n t l y e s t a b l i s h e d n e u t r o n f i e l d s 2) t h e f a c t t h a t a t N B S e x i s t i n g 

f a c i l i t i e s a r e a p p r o p r i a t e a n d r e d u c e t h e e f f o r t r e q u i r e d t o d e v e l o p a n 

I S N F . a n d 3) a n I S N F i s a n a p p r o p r i a t e c o m p l e m e n t t o s o u r c e s a n d f i e l d s 

a l r e a d y a t N B S . T h e g o a l s of t h e p r o g r a m a r e t o d e v e l o p a p e r m a n e n t 

I S N F s y s t e m f o r t h e N B S R e a c t o r T h e r m a l C o l u m n , t o c h a r a c t e r i z e t h e 

f i e l d a c c u r a c y s u f f i c i e n t f o r v a l i d a t i o n e x p e r i m e n t s , t o d e s i g n t h e 

f e a t u r e s t h a t m a t c h r e q u i r e m e n t s of r e a c t o r t e c h n o l o g y . I t i s e x p e c t e d 

t h a t i n a d d i t i o n t o u s e a s a b a s i c n e u t r o n s p e c t r u m s t a n d a r d s u c h a 
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fac i l i ty wi l l be used for m e a s u r e m e n t s of energy averaged f i s s i o n 

and capture c r o s s sec t ions . The ISNF wi l l cons i s t of a spher ica l 

cavi ty in an extended graphite moderator . With in the cavity wi l l 

be a concentric spher ica l she l l of *°B. Four f i s s i o n f o i l s p laced 

s y m m e t r i c a l l y , at the outer edges of the cavi ty , wi l l provide source 

neutrons. The central region wi l l be the ISNF and a nv" f i e ld of 

> 1 0 n / s e c is expected with a gradient < 2%. This arrangement 

wi l l be instal led in the NBS reactor thermal column. 

One virtue of the s y s t e m i s the poss ib i l i ty of determining 

the f i s s i o n spectrum and return spectrum by m e a s u r e m e n t s with and 

without the shel l . The gaal i s a FTR spec trum, however at 

present the spectrum is much harder. The s y s t e m spectrum i s a 

fa ir approximation up to iMeV. In re sponse to an inquiry about 
252 

driving the s y s t e m with Cf or a different number of s o u r c e s 

Grundl repl ied that an ISNF mock up on the NBS linac a l s o wi l l be 

attempted with the objective of determining the sca lar neutron 

spectrum in t ime of f l ight m e a s u r e m e n t s . 

5. Nuclear Data need for Cancer T h e r a p y — R . Caswe l l 

Caswel l pointed out that a recent in teres t in Cancer 

Therapy i s nieutrons with energ ie s in the range 8 < 40 MeV. 

This in teres t s t e m s f r o m exper ience at the H a m m e r s m i t h Hospital 
in England where such radiation therapy i s yielding encouraging r e s u l t s . In 

addition studies of radiation therapy with high energy protons are 
.U.,S. , , ,and the USSR 

m p r o g r e s s m/Sweden/and planned at LASL with rr m e s o n s . T h e s e 

new developments ra i s e cr i t i ca l demands for theoret ica l dos imetry . 

The pr imary functions of the theoret ica l d o s i m e t r y are the interpretat ion 

of m e a s u r e m e n t , the predication of spatial distribution of dos^e, and 

determinat ion of radiation quality, i . e. predict ion of e f fect of di f ferent 

radiations. In this area general ly calculat ion is e a s i e r then exper iments 

with phantoms. One c a r r i e s out major radiation transport calculat ions 

with the objective of developing interpretation codes which can be used at 

loca l centers with minicomputer insta l lat ions . The weakness of such an 

approach i s that calulations are l imited in the complex i t e s of the s y s t e m s 
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that can be handled. Much data, e. g. stopping p o w e r s , are not 

adequately known. In addition c h a r a c t e r i s t i c s of the incident spec trum 

are not a lways w e l l defined. The object ive of such calculat ions i s to 

determine dosage with a p r e c i s i o n of 5%. 

The fac tors which must be known in the interpretat ion 

of m e a s u r e m e n t s are the re lat ions between detector reading and absorbed 

dose in the instrument i t s e l f , and the subsequent convers ion to t i s s u e 

dose . For e x a m p l e , 

typical ly a compar i son of a ca lor imeter with an ionization chamber 

produces an agreement to 1%. By contrast convers ion of instrument 

reading to dose on a s ingle m e a s u r e m e n t at 10 r a d s / m i n . i s in the 

range of 1 -3%. This i s the current state of the art in ca lor imetry . 

Other fac tors which must be known in interpretat ion of m e a s u r e m e n t s 

are degree of perturbation of radiation f i e lds by the detector and 

poss ib le mixed f i e ld e f f ec t s due to the p r e s e n c e of m o r e than one type 

of radiation, (-rr, u, e , Y). 

In establ i shing the spatial distribution of the absorbed 

d o s e c h a r a c t e r i s t i c s of the radiation s o u r c e , spec i f i ca t ion of the 

medium, and input interact ion data are the cr i t i ca l f ac tors . One of the 

major c r o s s sect ion prob lems at present i s the inadequacy of neutron 

c r o s s sec t ions for higher e n e r g i e s . A recent exper iment by Harder and 

Schultz is a m e a s u r e of the state of the art for e l ec t rons . In this exper iment 

they were able to obtain agreement within 5% between exper iment and 

calulation of a dose rate in lucite as a function of depth. Caswel l than 

reviewed the dose depth relat ionship for (d, d) neutrons; 2. 5 MeV 

neutrons; and pion b e a m s . He noted that calculat ions of the part ic le 

spectrum f r o m stopped pions d i sagreed by as much as the factor of 

5 in certa in reg ions . In attempting to predict the a f fec t s of heavy 

r e c o i l s , 3 < Z < 7 , the situation i s even w o r s e . In these a r e a s m o r e 

nuclear data are def ini te ly needed. 

In commenting on the depth dose curves for a ir b e a m 
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Phi l l ips noted that nuclear dataaiebadly needed in this area . There i s 

some indication that the star production curve may even r i s e at low 

depth. F a s t pion c r o s s sec t ions are desperate ly needed, and the r is ing 

shoulder observed for s m a l l depths m a y b e due to the 3, 3 resonance at 

higher energy. 

The fa i lure of theoretical approaches to descr ibe radiation e f f e c -

t i v e n e s s can be attributed to the lack of a good general theory. Severa l 

mode l s of energy dos imetry are current ly in u s e , each suited to 

part icular conditions but no general theory ex i s t s . 14 -MeV neutrons 

are of much interes t and for these conditions the mos t data aje avai lable . 

In this instance the energy distribution of recoi l ing charged part i c l e s i s 

of importance as we l l as c h a r a c t e r i s t i c s of the n, d and n, a react ions . 

In this area the cr i t i ca l need i s for data on the stopping powers at low 

e n e r g i e s for heavy par t i c l e s . Caswel l c losed with a curve showing the 

fract ional dose f r o m 14-MeV neutrons for a medium cons is t ing of 3. 14 

m i c r o n diameter spheres . This choice of medium was re lated to the 

objective of determining the probabil ity of destroying c e l l s , and was 

chosen to i l lustrate the fact that energy absorbed i s only the f i r s t 

approximation and that the ult imate objective i s to understand the 

re lat ive b io logica l e f f e c t i v e n e s s of the var ious radiations. 

6. Nuclear P h y s i c s R e s e a r c h at the NBS Reactor-I . Schroder 
The 10 megawatt D^O moderated NBS reactor was 

descr ibed by Schroder. In addition^t^-the radial b e a m tubes , two 
tangential b e a m holes t r a v e r s e the U core . One thermal co lumn, 
one radial b e a m hole , and one tangential b e a m hole are devoted to 
nuclear phys ics exper iments . The b e a m f r o m the radial b e a m tube 
i s split for uti l ization in the two exper imenta l programs . The Harvard-
NBS col loboration uti l ized the beam f r o m the tangential fac i l i ty . 
Recent exper imental s tudies include a s e a r c h for two photon e m i s s i o n 
in the n , p , capture p r o c e s s . In this m e a s u r e m e n t it was poss ib le to 
p lace an upper l imit for the c r o s s sec t ion for this p r o c e s s of l e s s than 
1 mb compared to an expected value of 30 mb. 

A major portion of the exper imenta l effort i s devoted to 

studies of f i s s i on . Because the ratio of s y m m e t r i c ^ a s y m m e t r i c f i s s i o n 

i s known to be spin dependent it i s pos s ib l e that the frequency of t ernary 

f i s s i o n might a l so be dependent on I . Schroder descr ibed a s e a r c h for 

such e f f ec t s in an NBS study of ternary f i s s i o n . He noted that while in an 

old exper imenta l study of f i s s i o n the t ernary , binary ratio was 
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not found to change in U, the ratio was observed to v e r y s trongly in 

Pu over the f i r s t resonance . In the m e a s u r e m e n t descr ibed at NBS 

energy se lec t ion of neutrons i s accompl i shed by .use of f i l t e r s with 
239 

a crude ve loc i ty s e l ec tor . F i s s i o n in the Pu target i s observed in 

a surface b a r r i e r detector which i s shielded by an Al fo i l which 

absorbs f i s s i o n f r a g m e n t s . F r o m runs with and without the Al fo i l 

it i s pos s ib l e to determine the t ernary /b inary ratio. Runs at 3 

energy condit ions , subthermal , t h e r m a l , and resonance energy yield 

rat ios between 500 and 515 indicating l i t t le change. In addition the 

ratio of a par t i c l e s with energ i e s l e s s than 7. 5 MeV to those with 

energ i e s greater than 12. 5 MeV does not change. Al l va lues of the 
/ 239 t ernary /b inary ratio for Pu are cons is tent with the thermal f i s s i o n 

value of 500. 

The NBS group has a lso studied the angular distribution 

of alpha part i c l e s with respec t to the f i s s i o n f ragments . Although the 

alpha par t i c l e s tend to e m e r g e at 90° with respec t to the f ragments 

d irec t ions , for higher alpha part i c l e s energ i e s the angular distribution 

b e c o m e s more near ly i sotropic . In studies of the corre la t ion between 

the alpha part ic le energy and light fragment energy , a strong corre la t ion 

was found in the alpha part ic le energy and the energy of the f i s s i o n 

fragments for alpha part i c l e s emitted along the f i s s i o n fragment axes . 

In particular the highest energy alpha par t i c l e s appeared to be a s soc ia t ed 

with f i s s i o n f ragments corresponding to s y m m e t r i c f i s s i o n . Phi l l ips 

inquired whether the observed corre la t ion could be attributed to phase 

space l imitat ions . He emphas i sed that it i s important to know the ratio 

d / dtr(ll) for alpha part ic le e m i s s i o n s ince this quantity i s s trongly 

influenced by volume available in phase space . Moore pointed out that 

an exper iment at Geel Deruytter c la imed to make spin a s s i g n m e n t s by 
. . 235 measur ing ternary f i s s i o n m U. 

In c los ing Schroder, descr ibed one additional exper iment 

carr i ed out in col laborat ion with Stein and Hanson of LASL, a study of 
238 the average f i s s i o n c r o s s sec t ion of the U for neutrons emitted in 
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f i s s i o n in U. This is the old Leachman Schmitt experiment . 

7. Photonuclear Data Compilation and Evaluation— E. Fu l l er 

Ful ler updated an e a r l i e r descr ipt ion of the act iv i t i es of 

the photonuclear data center at NBS presented at the NCSAC meet ing of 

May 1971 ( s ee NCSAC—37). He noted that as a result of the NCSAC 

recommendat ion support in the area of photonuclear c r o s s sect ion 

compilat ion had increased with the National Standard Reference Data Sys tem 

assuming respons ib i l i ty for supporting the NBS compilat ion effort . In 

addition a NIRA a s s o c i a t e has been ass igned to the project for the next 

two y e a r s . One of the major outputs of the center is the Photonuclear 

Data Index and, to date , two supplements . The objective of this project 

i s to formulate and maintain a current photonuclear data f i l e which can 

be used as source mater ia l . The original index, NBS Misce l laneous 

Publication 277 c o v e r s data f r o m data f r o m January 1955 to January 1965. 

The two supplements cover data f r o m 1965 to February 1970. A new 

data index has been prepared in draft f o r m and c o v e r s al l publications 

with a cutoff data of August , 1972. It i s hoped to have a f inal v e r s i o n 

of this document in t ime for the A s i l o m a r Conference which wi l l cover 

al l publications f r o m 1955 to 1973. The intention i s to publish this index 

in Nuclear Data A. Al l of the published data contained in the photoneutron 

index has been stored in the centers f i l e s and can be re tr ieved according 

to spec i f i c entr ies in the NBS photonuclear index. 

The center does have plans for a compilat ion program. 

H e n o t e d t h a t a l r e a d y a g r o u p a t L u n d h a d p u b l i s h e d a c o m p i l a t i o n of 

photonuclear data directed toward activation analys i s under the t i t l e , 

Photonuclear C r o s s Sect ions . The authors are Bulow and Forkman. 

At present this compilat ion i s available as a Nuclear P h y s i c s report 

No. LUNP—7208 and it wi l l be published as a 55-page chapter in the 

book on activation analys i s . In the cen ter ' s survey of published 

m e a s u r e m e n t s 311 target s w e r e identif ied and 207 data s e t s . 256 i so topes 

a r e i n c l u d e d i n t h i s b o d y of d a t a . T h e L u n d g r o u p h a s c o m p i l e d r e s u l t s 

for 55 of these c a s e s . The NBS effort wi l l attempt a complete descr ipt ion 
) 
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of this data body. An atlas i s planned which wi l l present 5 types of 

data for each target—first curves of a l l pertinent c r o s s sec t ions in 

a 16 X 22 c m f o r m a t , second resonance p a r a m e t e r s which give g r o s s 

f i t s for the c r o s s sec t ions for photons of l e s s than 30 MeV energy , 

3) sum rule va lues for the total absorption c r o s s sect ion weighted 

with var ious powers of the photon energy , 4) tabular c r o s s sect ion 

data over energy interva ls of . 5 MeV, and f inal ly 5) tables of yield 

data for all important or use fu l react ions . The yield data wi l l 

include bremsstrahlung weighted c r o s s sec t ions at energy points 

of 10, 15, 20 , 25 , and 30 MeV for total neutron yield and measurab le 

ac t iv i t i e s . A total of 5 man y e a r s of effort i s planned for complet ion 

of this compilat ion. 

Goldstein noted that Abramov of the Institute 

of P h y s i c s and P o w e r , Obninsk, USSR had c irculated a report on a 

CINDA type compilat ion of threshold photoneutron data. A translat ion 

of this report would be of value as would a response to the proposal on 

the part of USNDC. Fu l l er indicated that the NBS Photonuclear Center 

i s planning a response to the Soviet effort . He noted that this was a 

l imited photoneutron index covering only c r o s s sec t ions in the region of 

threshold. The index included the same art ic le a s .many as 10 t i m e s . 

He did not be l i eve that a need for such an expanded nuclear data index 

ex is ted . Kolstad indicated that this was the f i r s t c a s e in which the 

Russ ians have asked for our comments and cooperat ion and an NDC 

response would be des i rab le . Jackson stated that the character of 

the compilat ion proposed was e x t r e m e l y detailed including entr ies for 

e v e r y p iece of data, graph, table , etc . individually. Horen noted that 

the mater ia l i s in the CINDA Index format and quest ioned why this 

choice . It a l so appeared to him that the detail of the compi lat ion was 

ACTION 16 e x c e s s i v e . A New Action 16 was adopted on Jackson, to obtain a 

Jackson translat ion of the Abramov document to c irculate it together with a 

le t ter of comment . 



4 6 

8. Nuclear P h y s i c s with Electron Scat ter ing—S. Penner 

Penner began with a s u m m a r y of the advantages of 

the e l ec tron scattering m e a s u r e m e n t s . E lec tron scatter ing is a probe 

of the charge distribution of the ground state of the target nucleus . 

B e c a u s e the e lec tromagnet ic interact ion i s a re la t ive ly weak and w e l l 

understood the interact ion can be calculated accurate ly . The major 

advantage of e lec tron scatter ing i s that the wavelength of the photon 

t rans fered can be changed at wi l l by changing the angle of scat ter of 

the incident e lectron. 

E lec tro excitat ion of co l l ec t ive s tates in heavy nuclei is 

of strong current in teres t because the recent ly developed dynamic 

co l l ec t ive model makes a detailed predict ions of the relevant c r o s s sec t ions . 

T h e s e exper iments are quite diff icult compared to the ear l i er work carr i ed 

out on the light nuclei because v e r y high resolut ion i s n e c e s s a r y in the 

heavy nuclei to overcome e f fec t s of a strong radiative tai l for e las t ic 

scatter ing and to re so lve the narrowly spaced scat tered e lec tron groups. 

The essent ia l exper imenta l information derived f r o m these 

m e a s u r e m e n t s are three f o r m f a c t o r s — a charge f o r m f a c t o r , a 

t r a n s v e r s e e l ec tr i c f o r m fac tor , and a magnetic f o r m fac tor , for each 

f inal state group. These f o r m fac tors are related to s p e c i f i c matr ix 

e l e m e n t s which can be calulated f r o m the co l l ec t ive model . In excitat ion 

of vibrational and rotational d e g r e e s of f r e e d o m the L=2 exitation i s 

e a s i e s t to exc i te . For spher ica l nuclei whose l eve l sequence i s given by 

the usual quadrapole spectrum the f i r s t exci ted state i s s trongly exci ted 
64 

by e l ec tron scattering and in the c a s e of Zn it was found that the 

second 2+ state a l so can be observed. This was not expected and has 

theoret ica l ramif icat ions . The f i r s t exper iments involved studies of 

four Zn i so topes and the resu l t s w e r e interpreted by J. Lightbody who 

modif ied the current theory by allowing mixing of the phonon exc i ta t ions , i . e, , 

he introduced one additional p a r a m e t e r , a mixing parameter for 2+ s ta tes . 

"With this change he was able to obtain agreement with the observed data 

and develop a technique for determining the quadrupole movement for 

exci ted s tates f rom the e l ec tron scatter ing data. 
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152 Nuclei with a rotator spec trum, e. g. Sm have 

a l s o been studied. In this c a s e excitation of the f i r s t 2 + and 4+ s tates 

w e r e observed. F o r m fac tors were determined for the f i r s t three 

l e v e l s by adjusting the skin th ickness and the Hexadecapole moment to 

f it the data. The agreement between theory and exper iment indicate 

that the rigid rotator model i s quite sa t i s fac tory for the Sm target s and 

a l so for Tb. Exper imental studies in p r o g r e s s are current ly focused on 
238 232 U and Th. In response to a question concerning monopole 

90 
trans i t ions as observed in a Japanese study of e l ec tron scatter ing by Zr 

Penner repl ied that monopole transi t ions do occur but not at zero 

momentum trans fer . He agreed with the Japanese conclus ion that at 

low energ ie s one can not dist inguish between E^ and E^ exc i tat ions . 

V. Compilation and Evaluation Act iv i t i e s 

1. NNCSC —R. Dannels , Acting Director 
Dannels , who i s acting d irector in the absence of 

S. Pear l s t e in ,on leave at Harwel l , reported on the current act iv i t ies at 

the National Neutron C r o s s Section Center. Dannels has been acting 

director for the las t four months . Recent ly he has alternated one week at BNL 

and one "week at his permanent posit ion with "Westinghouse Corporation in 

Pittsburgh. In his absence R. Chrien a s s u m e s the respons ib i l i ty of 

Acting Director . Dannels announced that in an attempt to give an overview 

of the content of the ENDF f i l e s , all ENDF/ III data wi l l be published in 

graphic f o r m in a book of curves . As examples he p a s s e d out plots of 
197 238 data for Au and U. Such global plots had already proved useful 

in making obvious d i s crepanc ie s in the data. In part icular for Au 
4 

discontinuit ies in the total c r o s s sect ions curves at 10 eV and 10 eV 

make c lear the d i s crepanc ie s in the evaluated data. Dannels pointed 

out that previous to these plots the evaluator may have been unaware 

of the d i s crepanc i e s . An additional discontinuity in the Au data at 1 KeV 

was attributed to a change in ana lys i s f r o m a re so lved parameter 

involving d i s cre te resonance values to an average c r o s s sec t ion ana lys i s . 

On subsequent plots the re so lved region was explained in v e r y much 

expanded detail . This book of ENDF /III curves wi l l have l imited 
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distribution in keeping with the present general res tr i c t ion on 

distribution of evaluated data. The document is intended as a working 

paper for CSWEG. 

The third edition of BNL-325 is in preparation. It w i l l 

appear in two v o l u m e s , the f i r s t to contain resonance and thermal 

p a r a m e t e r s . This volume wi l l be 8 -1 /2 by 11 and wi l l contain only 

recommended v a l u e s . 

A s a n e x a m p l e D a n n e l s d i s t r i b u t e d m a t e r i a l f o r r e s o n a n c e p a r a m e t e r s of 

R u A c o m p l e t e b i b l i o g r a p h y w i l l b e p r e s e n t e d a t t h e e n d of t h e 
44 
data tables and wi l l contain all known data s o u r c e s . The values for 

the neutron binding energ i e s wi l l be taken f r o m published data. It w a s 

noted that the abbreviation for mi l l i e l ec t ron vol ts should be m e V , not mV. 

This type of desk-top aid i s be l i eved to be what mos t 

people want, however the center wi l l be in a posit ion to prov ide , upon 

reques t , all the data used in determining the recommended va lues . A 

typical readout of original data on all measured p a r a m e t e r s for Os was 

distributed to the commit tee . Such distributions wi l l be avai lable upon 

request . Newson asked why the chemica l symbol had not been used in 

the data re tr ieva l in place of the atomic number , Z. Dannels a g r e e d , 

af ter d i s c u s s i o n , to c o r r e c t this point (the commit tee unanimously 

backed Newson's posit ion). In these r e t r i e v a l s , no evaluation judgement 

i s made on the data presented. Such kits wi l l be avai lable both for 

resonance parameters and thermal p a r a m e t e r s . When recommended 

values are known they wi l l be included. All data wi l l be in the data f i l e , 

only redundant data wi l l be e l iminated. The computer v e r s i o n of BNL-325 

wi l l be a continuing f i l e kept up to date as new data i s rece ived . Resonance 

and thermal parameter kits wi l l contain al l of the data current ly in the f i l e 

and a cutoff t ime wi l l be given for evaluation. 

B N L - 3 2 5 , volume II, wi l l be a desk- top r e f e r e n c e work 

patterned after the ENDF/III curves distributed to the commit tee . Depending 

upon the isotope and the character of the c r o s s sec t ion the curves wi l l 

include expansions of the initial plot. Data points may be included in these 
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exper iments . 

Severa l comments were made by var ious commit tee 

m e m b e r s . Alter suggested that v plots should be l inear in energy. 

Kolstad indicated his approval of the f i r s t - p a g e overv iew plot and 

suggested that dotted average curve might be des i rab le . Newson 

elaborated that the user cannot obtain the average f r o m the plots but 

the center has the data with which to calculate such an average . P e r e y 

repl ied that p r e p r o c e s s e d average c r o s s sec t ions are avai lable and that 

the dotted plots on the overview would be of doubtful uti l i ty b e c a u s e of 

diff iculty in reading such plots with suff ic ient prec i s ion . Dannels stated 

that the ENDF/III f i l e s are being worked to obtain average c r o s s sec t ions 

but that the data must be synthes ized correc t ly . Block noted that in 

general the E N D F / i l l f i l e does not deal with actual data points. 

Hemmig emphas ized that unlike a volume II of BNL-325 

which dealt with curves and experimental data, the volume of ENDF/III 

overview curves would have the l imited distribution and would be i s sued 

as a BNL internal document for E N D F / B workers and ACRP. The 

curves are intended for use with the ENDF f i le and their p o s s e s s i o n wi l l 

be based on direct and act ive involvement in CSEWG. The NDC should have 

no diff icult in obtaining a c c e s s to this information. 

A. Smith, noting thedearfhof information in the CSISRS 

f i l e s inquired as to whether the new edition of the B N L - 3 2 5 would be 

based on the CSISR f i l e contents . Dannels repl ied that the CSISRS 

f i l e i s now in much bet ter shape than las t May at the t ime of the previous 

NDC c r i t i c i s m . The new vo lumes of the BNL-325 wi l l be based on the 

data f i l e . A. Smith, then inquired about European data exchanges . 

Dannels replied spec i f i ca l ly that the contents of the Hels inki Conference 

wi l l be entered d irect ly and wi l l not be contingent upon four center 

exchanges . He added further that many of the format prob lems had been 

ironed out. A. Smith then inquired about the inc lus ion of the contents 

of CSISRS I in the data b a s e . Dannel's reply that CSSRS I had f i r s t been 



coverted into CSISRSlI and then checked for cons i s tency . The 
convers ion had been completed and the correc t ions were s t i l l in p r o g r e s s . 

For ty tapes of data had been converted and of these for ty , twelve had 

been checked for cons i s tency . He indicated that in view of the concern 

and c r i t i c i s m e x p r e s s e d by the NDC at its previous meet ing , e f forts 

had been made with s u c c e s s to c o r r e c t the de f i c i enc i e s in the CSISRS 

f i l e . The f i l e was not as yet 100 % complete and c o r r e c t but is approaching 

it. 

In commenting on the four centers meet ing , Dannels noted 

that the question of evaluated data exchanges had been ra i sed and in 

response seven se t s of evaluated standards f i l e s had been sent to the 
238 Soviet and in response a f i l e of evaluated data on U has been 

238 
rece ived . P r i n c e , of the NNCSC was current ly reviewing the U data 

f i l e . The Chairman indicated that individual m e m b e r s should communicate 

their comments on the format of BNL-325 to NNCSC. Such comments 

would be grateful ly rece ived . In response to a f inal question by Dannels 

the commit tee indicated that the expanded plots of c r o s s sec t ion data be 

v e r y usefu l and should be included in any desk top compilation. 

2. Nuclear Data Project 

Horen reported that the nuclear data project in co-operation; 

with NIRA planned to complete 40 m a s s chain compilat ions in the next 

year . A great deal of effort was being devoted to developing proceedures 

for checking the internal cons i s t ency of the compilat ion and p r e s s u r e 

was being exerted on NIRA sponers to check the work of a s s o c i a t e s . By 

the end of 72 f ive compilat ions by NIRA a s s o c i a t e s wi l l be published. A 

status report on the Nuclear Data project is presented in appendix G-

The project i s attempting to develop interact ion with 

applied u s e r s . Reactor d e s i g n e r s are reexamining the data f i l e s for 

f i s s i o n product and radioactive decay information and are making 

compar i s ions with the previous v e r s i o n s in their data f i l e . Hemmig ; 

noted that CSWEG wil l enter the new NDP data into ENDF f i l e s for use in 

decay neat calculat ions. Horen requested that this fact be 

publicized. He a l so noted that the NDP is working with an effort to 

develop a rev i sed b iomedica l tablulation through Wayne Snyder at 

ORNL. Where poss ib le the project continues to answer other applications 
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inquir ies . Horen agreed to furn i sh a tabulation of compi lat ion e f for t s in 

the U . S . and throughout the wor ld , (included as appendix H). 

Kolstad inquired about the resul t of the meet ing of the 

National Compilat ion groups at BNL. Horen noted that the NDP i s 

working with the B e r k l e y Compilat ion group and that up- to -date 

compilat ion of decay data i s needed. The Berkley w o r k e r s could 

handle this task if they ignored react ion data, but unfortunately they 

plan to include such data in their compilat ion. Horen stated that 

R. Heath of Aerojet Nuclear tabulates y-spectra for appl ied a r e a s . 

However , v e r y few people are involved in that spec i f i c task and to 

his knowledge only one other European group i s carry ing out such a 

compilat ion for thermal neutron data. There are many compi lat ions of 

E^ vs I for different spec i f i c a r e a s , for example the need of geo log ica l 

survey projec t s . Heath i s geared to meet the need of act ivat ion a n a l y s i s , 

and at present there i s no duplication between NDP and his effort . 

However , over lap with the B e r k l e y project m a y ex i s t . 

T a s c h e k pointed out that ex tens ive f i l e s such as Heath's 

and others should be genera l ly avai lable . However , it w a s observed that 

the detec tors involved in the Heath compi lat ions are not standard and for 

this reason the data must be used with d i scre t ion . Kolstad s t r e s s e d the 

need for a continuing s e r i e s of meet ings to cordinate compi lat ion ac t iv i t i e s 

and the Chai >-man a f f i rmed that it i s the function of the NDC to watch 

for duplication and to encourage co -operat ion . 

3. WRENDA—Recommendations of At tree and Dunford. (26 Sept. 1972) 

The Chairman agreed to c i rcu la te the minutes and 

recommendat ions of the Four Centers meet ing to be held in Vienna, 

October 16 -20 , 1972. The proceedure of publication of WRENDA proposed 

by Attree and Dunford in the m e m o 4 C - 3 / 6 2 ra i sed again the i s s u e of 

national r ev i ews of the request l i s t . Chrien noted that the prev ious 

Commit tee consensus had been to not indulge in WRENDA r e v i e w s . He 

requested further comment on this point. Moore noted that informat ion 
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on European and Soviet e f forts i s not general ly available for NDC r e v i e w s . 

The advantage of getting complete world coverage would occur f r o m NDC 

participation in the WRENDA review. Jackson commented that information 

on non-U. S. programs should be available through international data 

c o m m i t t e e s . Kolstad stated that our pol icy was to encourage the IAEA to put 

the request l i s t together with a min imum amount of information. However, he 

noted that the IAEA had taken the posi t ion that they wil l conduct the rev iews 

e x c l u s i v e of the U. S. Some di f ference of opinion was evident in the following 

d i s c u s s i o n about the avai labi l i ty of information. 

Kolstad noted that the NDC routinely obtains status 

reports f r o m all the INDC and EANDC member countries . He s u m m a r i z e d the 

U. S. posit ion as: publication of WRENDA should not be held up for review, and 

that'U. S. Sc ient i s t s should not be requested to review a compilat ion which is of 

marginal value. F u r t h e r m o r e , individual participation in such rev i ews should be 

discouraged. The Committee consensus was that the question of rev iews 

should not be reopened at this t ime . In response to the request for increased 

exchange of information on non U. S. programs, Kolstad proposed that we 

give INDC—"G" distribution to "sanitized" USNDC subcommittee reports and request a 

ACTION 17 s imi l iar response on the part of the INDC. A New Action 17 was adopted on 

INDC and N D C m e m b e r s Gf the INDC and EANDC to provide to the USNDC full background 
EANDC c 2 — 

Members information and when poss ib le insure adequate information exchange between the 

USNDC and the international data commit t ee s . 

In r e f e r e n c e to the Dunford memo 4 C - 3 / 6 2 concerning 

the IAEA proposal for compilat ion of the World Request List for Nuclear Data, 

the NDC felt s trongly that the proposed mode of information acquis i t ion, s torage and 

retr ieval is hope l e s s ly complex. The techniques outlined involved 9 types of 

card format for each type of request . Goldstein proposed that the NDC make a 

ser ious appeal for s impl i f icat ion of the proposal . 

4. Philosophy of Evaluation 

A. Smith had proposed this d i s c u s s i o n topic in order 

to highlight the i s s u e of nuclear data in a useful form. He emphas i s ed that one 

should rea l i ze that the ENDF f i le i s a neutronics calculation s y s t e m , and noted 
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of the data bas e and evaluations should be cons idered in the light of their 

use in peripheral a r e a s . As an example he cited Nb evaluations which are 

an order of magnitude off the m e a s u r e m e n t s ca l e . These data are currently 

being used by the CTR program. There are many such def ic ient a r e a s . A 

second example is the data f i le on C for which energy d i s c r e p e n c i e s of 

10 keV have been observed. The c r o s s sec t ion community must give attention 

to this matter or u s e r s will be returning a few years hence with just i f ied 

c r i t i c i s m of the s y s t e m . Reviews of the s y s t e m should be directed to programs 

present ly using i ts s e r v i c e s . Alter a f f i rmed the validity of this observation, 

but noted that it is not e a s y to shift ENDF into another direct ion. Chrien 

observed that the ENDF global curve distribution may pin point some of these 

areas of d i f f icul t ies . The thrust of the distribution is to encourage user 

feedback. Hemmig observed that the comments on Nb indicate a communicat ion 

gap at ANL and suggested that niobium be reevaluated for ENDF/IV. 

Taschek suggested that in teres ted projects should tune 

up to a s s e s s the util ity of the f i le for their needs . Kaul noted that DNA and 

DMA found advantages in contributing to the ENDF effort . Such participation 

influenced the data formats toward meet ing their needs . Such participation 

by CTR might be appropriate now. In this regard, he a l s o noted that a 

substantial interlocking of the programs might be appropriate. Taschek stated 

that the framework had been setup, spadework had been done, and that each 

program must e s tab l i sh the adequacy for their purposes . Kolstad questioned 

whether this i s s u e i s suff icent ly important to cal l to the attention of the CTR 

program. Chrien repl ied that distribution of the ENDF III curves may go along 

way toward reso lv ing this problem, 

5. CINDA 

Goldstein indicated that CINDA-72 had gone to p r e s s 

in June of 1972 and that 3 or 4 copies were available in the United States at 

the present t ime . There had been two reasons for delay. The IAEA had been 

2 months behind in preparing CINDA-72, and further delay in the bulk shipment 

had occurred as a resul t of dispute over payment of shipping charges . He 

announced that CINDA-72, supplement I, has now gone to p r e s s . 
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VI. Meetings 

ACTION 18 
Caswe l l 
Standards 
Subcommittee 

ACTION 19 
Alter 

ACTION 20 
Al ter 

1. INDC Meeting , Vienna, July 1972. 

In response to the request of Kolstad the Committee 

rev iewed and recommended r e s p o n s e s to act ions of the INDC on the 

U. S. m e m b e r s . The action l i s t i s included as Appendix T . 

The comments for recommended response to the individual actions 

are tabulated below. 

Action 9 — Havens had the appropriate data. 

Action 17 — Smith wi l l request that Poenitz forward to 
235 

Schmidt a p r e - m e e t i n g copy of all data U f i s s i o n c r o s s sect ion area 

that has been a s s e m b l e d for presentat ion. 

Action 18—A New Action 18 on Caswel l and the Standards 

Subcommittee was adopted ? a s s i s t INDC m e m b e r s in implementat ion 

of INDC action 18 on non neutron standard reference data. 

Action 19—New Action 19 on Alter was adopted; a s s i s t 

INDC m e m b e r s in implementat ion of INDC action 19 on react ion data 

needs for flux m e a s u r e m e n t s and include a l ist of the relevant react ions 

in the next subcommittee report . 

Action 25—This "subject/ v , wi l l be the review topic at 

the next EANDC meet ing to be held November 27 and to be attended by 

Havens ,Chrien, Kolstad, and S m i t h . Bowman stated that LLL and 

ORNL should be contacted and relevant data forwarded to Havens. 

Action 28—Referred to Dannels , NNCSC 

Action 31—Expired 

Action 3 8 — N e w NDC action 28 fu l f i l l s this obligation. The 

chairman noted in this regard that the McNally request l i s t would be 

included in the new edition of RENDA and should be entered in our l i s t s . 

Action 40— New Action 20 on Alter was adopted to a s s i s t 

INDC m e m b e r s in complet ing IND.G; action 40 by forwarding a report on the 

use of c lean inegral m e a s u r e m e n t s for evaluating nuclear data f i l e s . 

Action 4 2 — M o o r e noted that the Russ ians wi l l hot 

part ic ipate in a world wide evluation news l e t t e r , un less there i s f r e e 
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exchange of evaluated data. Such a let ter persumably would be 

an expansion of the present Ribon le t ter . Moore moved that the 

U. S. take the posi t ion that there i s no c l ear advantage to partic ipation 

in a world wide news le t ter at this t ime . The motion was adopted. 

Action 48—Completed 

Action 49—Completed 

Action 50—This is a continuing obligation on the USNDC. 

Action 51—Does not apply. 

Action 52—Does not apply. Moore noted that a le t ter 

accompanying the McNally request l i s t f r o m the Fus ion R e s e a r c h Council 

stated the IAEA plans to so l ic i t requests f rom individuals . This 

countradicts the understanding that the IAEA is expected to work through 

government agenc ie s . Kolstad noted that this r a i s e s the question of a 

ACTION 21 proper U. S. Screening procedure . A New Action 21 was adopted on 
C T R M e s a > the CTR, Material Environmental and Safeguard A n a l y s i s , and the 
NDM 2 ; 6 2 2 

Sub 7- Nuclear Data in Medicine s u b c o m m i t t e e s , to recommend appropriate 
c o m m i t t e e s

s c r e e n j n g proceedures for data requests in these a r e a s . 

Action 57—The Russ ians have proposed a sympos ium on high 

energy neutron s o u r c e s , pos s ib ly to be held in Kiev. Chrien noted 

that no strong need was evident in the d i s c u s s i o n s at Budapest for such a 

meet ing , and that no new ideas at this t ime appeared to just i fy such an 

event. However , poss ib le topics for such a meet ing might include WNR or 

the KING fac i l i ty at LASL. Bowman mentioned a 2000 amp. acce l era tor that 

L e i s s is constructing at NBS. This fac i l i ty , s imi lar in concept to the LLL 

Astron fac i l i ty and generates an intense 1 MeV e lectron pulse which by 

addition of more modules can be extended to much higher e n e r g i e s . The 

ACTION 22 New Action 22 was adopted on all m e m b e r s to submit to Kolstad comments 
A 1 J p q 

011 a proposal for a high intensity neutron source sympos ium. 

Act ion 58—No comment . 
2. Nuclear Structure Study with Neutrons , Budapest , July 31, 1972 

The Chairman stated that although representat ion f r o m 

the United Kingdom was v e r y disappointing East West interact ion had been 

e f fec t ive . The proceedings for the conference wi l l be published probably 

ear ly next year . Bowman inquired about recent deve lopments in i s o m e r i c 

f i s s i o n . Moore repl ied that the convers ion e l ec tron spectrum of the shape 
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240 i s o m e r of Pu was presented f o r m a l l y at the conference as part of a 

review. D e t a i l s w e r e d i s c u s s e d in the hallway afterward. 

3. Conference on Part i c l e A c c e l e r a t o r and Radiation Therapy, 

LASL, October 2 - 4 . 

The intent of the conference had been to bring together three 

type of people , rad io - therap i s t s , rad io -b io log i s t s , and phys i c i s t s . In 

this r e s p e c t the conference had been suces s fu l . Kolstad noted that a 

l ec ture by Mil ls on "reinventing the wheel" had broken the i ce and led 

to a much more s u c e s s f u l d i scuss ion . He pointed out that the s u c e s s of the 

meet ing had demonstrated the need for such events in other a r e a s to 

focus on the nuclear data aspec t s of appropriate problems . 

4. Four Center Meet ing, Vienna, October 16-20 , 1972. 

The Chairman agreed to distribute a summary of the 

proceedings of this conference to the NDC m e m b e r s . 

5. Panel on neutron Standard Reference Data, Vienna 4 Nov. 1972 

This meet ing had been d i s c u s s e d br ie f ly under Agenda 

Item VI-1 in connection with INDC Action 17. 

6. EANDC Meeting, P a r i s , Nov. 2 7 - D e c . 1, 1972. 

No Di scuss ion 

7. International Conference on Photonuclear React ions and 

Appl icat ions , As i l o m a r , 26-30 March 1973. 

No D i s c u s s i o n 

8. Symposium on Application of Nuclear Data in Science and 

Technology , P a r i s , March 12-16 , 1973. 

The Chairman announced that Havens , Kolstad, and 

Chrien, had submitted an abstract for this meet ing in the name of the 

Nuclear Data Committee . This abstract entitled The Expanding Role 

of the United States Nuclear Data Committee is included as Appendix J 

and d e s c r i b e s the recent organization and act iv i t ies of the NDC. 
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9. International Conference on Nuclear Back Scattering and 

Microana lys i s of Thin F i l m s , 21-23 May. 

Developments leading to the organizat ion of this 

meet ing had been d i s c u s s e d under Agenda Item III-6. 

10. Internat ional Conference on Nuclear P h y s i c s , Munich, 

Germany, 27 August -1 September , 1973. 

No D i s c u s s i o n 

11. Spec ia l i s t Meet ing on F i s s i o n Product Nuclear Data, 1973. 

The chairman requested a New Action 23 on al l m e m b e r s 

to forward comments on the proposed 1973 IAEA spec ia l i s t meet ing on 

f i s s i o n product nuclear data by November 5. 

12. Third IAEA Conference on Nuclear Data for R e a c t o r s , 1974. 

The phras^'for reactors" had been dropped f r o m the 

tit le for this conference . NDC m e m b e r , Havens , has been appointed to 

s e r v e on the program commit tee for t h i s meet ing and wi l l attend i ts 

f i r s t meet ing to be held be fore EANDC meet ing in P a r i s at the end of 

ACTION 24 November . A New Action 24 was adopted on all m e m b e r s to forward 

Al l Members c o m m e n t s o n the agenda for the proposed third IAEA conference on 

nuclear data to the chairman as soon as poss ib l e . 

13. Texas Sympos ium on the Technology of CTR, Aust in , 20 -22 

N o v . , 1972. 

No D i s c u s s i o n 
14. Fourth International Conference on Shielding, P a r i s , October 

1972. 

Goldstein indicated that the d i s c u s s i o n and agenda of this 

conference had been dominated by quest ions of c r o s s sec t ions . For the 

f i r s t t ime it had b e c o m e poss ib l e to make large sca le calculat ions with 

some hope of represent ing the rea l world. As a resul t of the d i s c u s s i o n 

at this meet ing Schmidt had agreed to set up an IAEA panel meet ing in 

July 1974, the object ive of which i s to produce a posi t ion paper on the 

needs for neutron shielding. Conference comments indicated the ex i s t ence 

of sens i t iv i ty exper iments and calculat ions in the United Sta tes , 

ACTION 23 
All Members 
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ACTION 25 
Rogosa 

Europe and Russ ia . T h e s e e f forts appear to be directed toward 

complet ion for the 1974 IAEA Conference on Nuclear Data. 

15. National Soviet Conference on Neutron P h y s i c s , Kiev , 

28 May-3 June, 1973. 

The chairman then requested any information on 

additional meet ings of in teres t . Block indicated receipt of an 

announcement of the National Soviet Conference on Neutron P h y s i c s 

to be held in Kiev, f r o m May 28 to June 3, 1973. He forwarded to the 

s e c r e t a r y for distribution to commit tee m e m b e r s an announcement of 

the meet ing and the topics of the conference . Kolstad suggested that 

an Amer ican representat ive should attend to keep the U . S . aware of 

current Soviet e f for ts . Smith indicated that three Argonne w o r k e r s 

had rece ived invitations but that their attendance was 

s t i l l uncertain. In response to an inquiry a New Action 25 was adopted 

on Rogosa to furnish USNDC m e m b e r s with announcement for the 1973 

Roches ter F i s s i o n Conference . 

VII. USNDC Status Reports . 

1. Comments 

Moore cited new m e a s u r e m e n t s of the F i s s i o n Neutron 
238 235 239 

spectra of U, U, Pu reported in the LASL status report . This 

work was motivated by recent reports of d i screpanc ie s in the observed 

F i s s i o n Neutron Spectra as reported in the report UKNDC (72) P , 3 7 , 

page 16. Such af fec ts are not observed in the new data reported by the 
LASL group. In particular the nuc lear t emperatures observed for the 

238 239 F i s s i o n Spectra U and Pu are in good agreement with ear l i er 

accepted va lues . 

Chrien announced that the Nuclear Cryogenics Group at 

BNL using the t r a n s m i s s i o n of polor ized neutrons had been able to 
235 

determine def ini t ive ly spin as s ignments for 11 re sonances in U. 

The resu l t s are contained in the BNL status report. A compar i son 

with a large body of ear l i er exper iments attempting a s s ignments of J 

va lues indicate that the only re l iable a s s ignments appear to be those 

obtained by Coceva using a technique involving the observat ion of low 
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e n e r g y capture y-r&ys. He a l s o announced that a new 25 keV f i l t e r e d 

neutron b e a m had b e e n ins ta l l ed at the HFBR r e a c t o r and that at the 
5 

current t i m e a f lux of 10 n / s e c w a s avai lable wi th an e n e r g y spread 

of 2. 5 keV. The hot c h e m i s t s at B N L a r e i n t e r e s t e d in us ing this 

f ac i l i t y . 

2. Scope of Status Repor t s 

Kols tad began by propos ing that the s tatus r e p o r t s be 

organ ized along a d i s c i p l i n a r y l ine and that r e p o r t s be included f r o m data 

compi la t ion groups . B l o c k s u g g e s t e d that an a l t ernat ive to r e o r g a n i z a t i o n 

of the r e p o r t s would be indexing of the contr ibut ions accord ing to d ic ip l ine . 

T h i s would fac i l i ta t e the preparat ion of the f ina l document by the 

s e c r e t a r y . B o w m a n s u g g e s t e d that an appl icat ion or i ented reorgan iza t ion 

would be a p o s s i b l e a l t ernat ive . A f t e r c o n s i d e r a b l e d i s c u s s i o n it w a s 

dec ided to continue with the p r e s e n t indexing for the next edi t ion of the 

s tatus r e p o r t s , d e f e r f o r m a t c h a n g e s , but expand the l i s t of ins t i tut ions 

s o l i c i t e d for contr ibut ions and expand the reques t to include nuc lear data 

ACTION 26 f o r appl icat ions in non-neutron and n o n - f i s s i o n r e a c t o r a r e a s . A New Act ion 26 

S e c r e t a r y w a s p laced " on the s e c r e t a r y to expand the reques t for contr ibut ions to 

the status r e p o r t s to r e f l e c t non-neutron n u c l e a r data appl icat ions and 

ACTION 27 a c t i v i t i e s of data compi la t ion c e n t e r s . New Act ion 27 w a s adopted on the 

S e c r e t a r y S e c r e t a r y to i n v e s t i g a t e the f e a s i b i l i t y of a g e n e r a l indexing of the s tatus 

r e p o r t s accord ing to d i s c i p l i n e and appl icat ion. 

LAMPFr Weapons Neutron R e s e a r c h Fac i l i ty (WNR) 
At p r e s e n t , T i t l e I de s ign f o r WNR i s roughly 75% c o m p l e t e ; 

T i t l e I R e v i e w i s scheduled to beg in during the w e e k of N o v e m b e r 6 , 1972, 

and w i l l l a s t about 1 month. Comple t ion of the f a c i l i t y i s s t i l l e s t i m a t e d 

as S e p t e m b e r 1974. The p r e s e n t d e s i g n conf igurat ion i s shown in F i g s . 1 

and 2. 

F i g u r e 1 shows the swi tchyard area; the bending m a g n e t s 

have a m a x i m u m f i e l d of 3. 85 kG, wh ich w i l l p e r m i t e i ther H + or H 

b e a m s to be piped south of the road to WNR. (The H + b e a m piping w i l l b e 

done on a t i m e s h a r i n g b a s i s ; H piping i n v o l v e s s o l e u s e of the a c c e l e r a t o r 

under the p r e s e n t conf igurat ion . ) 
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Figure 2 shows the WNR faci l i ty . Two target a r e a s are 

shown. Target 1 i s des igned for one percent of the full H + a c c e l e r a t o r 

b e a m , and has a 12-f t - thick shield (most ly iron) to permit exper imenta l i s t s 

to be in the area while the b e a m is on. Twelve fl ight tubes wi l l be ava i lable , 

ranging f r o m 4 to 200 m in length. Target 2 is des igned for lower intens i ty 

work , for example for high resolut ion: a s ingle micropu l se and a thin 

neutron-producing target . With the 100-m fl ight path shown, the highest 

reso lut ion wi l l be about 2. 5 p s e c / m . Target 2 i s provided with f l ight tubes 

through the earth , so that one can take advantage of the enhanced high-

energy neutron spectrum at forward a n g l e s , if des ired . 

VIII. Rev iews and Recommendat ions 

1. IFRC Pr ior i ty Cri ter ia for Fus ion Requests 

Kolstad had requested USNDC comments on a re sponse 

to Action 38 of the INDC on Kolstad to inquire regarding the adoption 

of the prior i ty cr i t er ia approved by the IFRC and the p o s s i b l e r e s u b m i s s i o n 

of an of f ic ia l U. S. fus ion request l i s t using these prior i ty cr i t er ia be fore 

the end of 1972. It was recommended that the USNDC not adopt the 

cr i t er ia at the present t ime but re fer the quest ion to the CTR subcommit tee 

for d i scuss ion . It would be appropriate to hold both the request l i s t and the 

ass igned pr ior i t i e s in, abeyance until sens i t iv i ty t e s t s are completed ( s o m e t i m e 

off). Taschek noted that in the meant ime execution of the exper iments could be a 

loca l question. Moore observed that the present priori ty a s s ignments are 

not compatible with the standards used other a r e a s . Taschek noted 

that because of the long lead t ime, it was important not to defer m e a s u r e m e n t s 

of potential ly usful data. Steiner re i terated that the CTR subcommittee 

should cons ider the pr ior i t i e s p a r t i c u l a r l y s ince needs are not c l ear at 

the present t ime . Steiner recommended further that if pos s ib l e pr ior i t i e s be 

deleted f r o m the present CTR request l i s t . In the ©rent that this was not 

pos s ib l e he would be happy to s e e pr ior i ty 3 ass igned to al l r eques t s . 

However , various commit tee m e m b e r s e x p r e s s e d concern over the 

impl icat ions of downgrading pr ior i t i e s . Such a development would weaken 

the c a s e for beginning new m e a s u r e m e n t s in this area . Smith noted that the 

data b a s e for sens i t iv i ty studies in the CTR p r o g r a m bugets only $ 6 0 , 0 0 0 
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for neutron r e s e a r c h and that they must do what i s r ea l i s t i c within this 

l imitat ion. 

The commit tee consensus was that all CTR requests should 

be submitted to the U. S. request compilat ion as they stand but with 

pr ior i t i e s le f t blank in the loca l reauest l i s t . The CTR request l i s t should 

a l s o be transmitted as it stands to the IAEA but with the understanding 

that the proposed pr ior i ty cr i ter ia of the IFRC wil l not be accepted at the 

ACTION 28 present t ime . A New Action 28 was adopted on the Chairman to advise 

Chairman DPR of the USNDC recommendat ion on dispos i t ion of CTR requests for 

RENDA and deferra l of a dec i s ion of the IFRC cr i ter ia for CTR pr ior i t i e s . 

VII. 
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F. Perey, ORNL, Chrm. 
W. M. Good, ORNL 
H. W. Newson, TUNL 
R. C. Block, RPI 
G. L. Rogosa, USAEC 
G. A. Cowan, LASL 
E. M. Smith, U Miami 

Charged Particles 
H. W. Newson, TUNL, Chrm. 

Standards 
R. S. Caswell, NBS, Chrm. 
W. W. Havens, Col. 
W. Poenitz, ANL 
L. Stewart, LASL 
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Elastic and Inelastic Scattering 
A. B. Smith, ANL, Chrm. 

Gamma-ray Production 
H. E. Jackson, ANL, Chrm. 
H. Motz, LASL 
R. E. Chrien, BNL 
J. K. Dickens, ORNL 
V. J. Orphan, GRT 

Total Capture Cross Sections 
R. L. Macklin, ORNL, Chrm. 
R. C. Block, RPI 
M. P. Fricke, GRT 
W. Poenitz, ANL 
J. B. Czirr, LLL 

Fission 
M. S. Moore, LASL, Chrm. 
C. D. Bowman, NBS 
G. de Saussure, ORNL 
J. C. Brown, LLL 
W. G. Davey, ANL 

Resonance Parameters, Resonance 
Integrals, and Total Cross Sections 
R. Block, RPI, Chrm. 

Fast Neutron Reactions 
H. Alter, Al, Chrm. 
D. Barr, LASL 
D. Gardner, LLL 
J. L. Brownlee, LLL 
G. Butler, LASL 
D. L. Smith, ANL 

Medium Energy Cross Sections 
R. E. Chrien, BNL, Chrm. 
D. Cochran, LASL 
G. C. Phillips, Rice U 

Controlled Thermonuclear Research 
D. Steiner, ORNL, Chrm. 
H. Goldstein, Col. 
D. Dudziak, LASL 
C. F. Barnett, ORNL 
V. Orphan, GRT 
L. Stewart, LASL 

Nuclear Data for Materials and 
Environmental Analyses 
D. J. Horen, ORNL, Chrm. 
F. McGowan, ORNL 
G. Gordon, U Maryland 
J. Mayer, Cal. Tech. 
T. Cahill, U Cal., Davis 

Biomedical Applications 
J. S. Robertson, BNL, Chrm. 
E. M. Smith, U Miami 
G. L. Brownell, Mass. Gen. Hosp. 
J. S. Laughlin, Memorial Hosp. NY 
R. J. Shalek, M. D, Anderson Hosp., 
Houston 

R. S. Caswell, NBS 
D. J. Horen, ORNL 

Photonuclear Reactions 
C. D. Bowman, NBS, Chrm. 
E. G. Fuller, NBS 
T. Godlove, NRL 
W. Miller, U Notre Dame 
R. L. Bramblett, GRT 
B. L. Berman, LLL 
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Action 1 

ACTION ITEMS 

Forward to R. E. Chrien within 30 days f inal subcommit tee 

C^hairmen^ 6 6 m e m ^ e r s h i p l i s t s for c irculat ion among the NDC 

m e m b e r s h i p for f inal approval. 

Action 2 Maintain a compilat ion of c r o s s sec t ion d i s crepanc ie s l i s ted 

m^ml^rls ' in order of importance to the Nuclear Energy P r o g r a m with 

the a s s i s t a n c e of commit t ee m e m b e r s and direct the attention 

of concerned part ies to the l i s t and so l ic i t their c o m m e n t s . 

Action 3 
P e r e y 

Write a one -Paragraph warning to be incorporated into the 

standard isotope request f o r m with regard to activation and 

forward to George Rogosa. 

Action 4 
P e r e y Forward to the s e c r e t a r y the e l ementa l sample inventory 

l i s t present ly held by the isotope subcommit tee . 

Action 5 Include a l i s t of e lementa l inventor ies and their location 

in the technical minutes of NDC meet ings . 

Action 6 
P e r e y Invest igate the r e s p o n s e of the Isotopes Div i s ion to NDC 

Action 9 of May 1972. 

Action 7 
Chairman Draft a consensus le t ter re f lec t ing the r e s p o n s e of the 

commit t ee to the NAS-NRC recommendat ion by 

November 10. 

Action 8 
P e r e y 

Complete with L. Love a r e a s s e s s m e n t of calutron 

unit c o s t s under full computer operation and report the 

resu l t s at the next commit t ee meet ing . 
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Action 9 
P e r e y 

ACTION ITEMS 
(Continued) 

Circulate among the NDC m e m b e r s a complete l i s t of the 

by-product i so topes in s torage with a recommendat ion 

on how to make this inventory available and a l so 
57 

c irculate a copy of the Soviet offer to s e l l Fe to ORNL. 

Action 10 
Isotopes 
Subcommittee 

F o r m a recommendat ion for the d ispos i t ion of u n p r o c e s s e d 

calutron mater ia l so that this national 

r e s o u r c e can be made available to U . S . Scient i f ic programs . 

Action 11 Review and normal ize status comments in the subcommit tee 

reports to NCSAC-35 and to forward the rev i sed document 

within three w e e k s , by November 15, to the chairman. 

Action 12 
Chairman Transmit a formal le t ter to NNCSC expres s ing the consensus 

of the NDC on the poss ib le publication formats for the request 

compilation. 

Action 13 Provide for the NDC meet ing a summary paper identifying 

the data problems in the b iomedica l area and outlining the 

current structure for funding the appropriate r e a s e a r c h . 

Action 14 
E. Smith 
R. Chrien 

Prepare a proposal for a Nuclear Data in Medicine 

Symposium to be held in connection with the meet ing on 

the Society for Nuclear Medic ine , June 12-15 , 1973 in 

Miami. Thi s proposal i s to be forwarded to the chairman 

for transmit ta l to the Society for Nuclear Medicine. 

Act ion 15 
Newson 

P r o c e e d with formation of a charged part ic le subcommit tee 

and where poss ib le to draw upon Univers i ty r e s e a r c h e r s for 

membersh ip . 
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ACTION ITEMS 
(Continued) 

Action 16 
Jackson 

Obtain a translat ion of the Abramov document 

c irculate it together with a le t ter of comment . 

Action 17 
INDC and 
EANDC 
M e m b e r s 

Provide to NDC m e m b e r s full background information 

and when poss ib le insure adequate information exchange 

USNDC and the international data c o m m i t t e e s . 

Action 18 
C a s w e l l 
Standards 
Subcommittee 

A s s i s t INDC m e m b e r s in implementat ion of INDC action 

18 on non~neutron standard r e f e r e n c e data. 

Action 19 
Alter 

A s s i s t INDC m e m b e r s in implementat ion of INDC action 19 on 

react ion data needs for flux m e a s u r e m e n t s and include a 

l i s t of the relevant react ions in the next subcommittee report . 

Action 20 
Alter 

A s s i s t INDC m e m b e r s in complet ing INDC action 40 by-

forwarding a report on the use of c lean integral m e a s u r e m e n t s 

for evaluating nuclear data f i l e s . 

Action 21 Recommend appropriate screening procedures for data 
CTR, MESA . • - , . . . , . „.TT^ , requests in these areas of CTR, m a t e r i a l s a n a l y s i s , and NDM ' . 
Subcommittees b iomedica l applications. 

Action 22 Submit to Kolstad comments on a proposa l for a high 
Al l Members intensity neutron source sympos ium. 

Act ion 23 Forward comments on the proposed 1973 IAEA spec ia l i s t 

Al l Members m e e t i n g on f i s s i o n product nuclear data by November 5. 

Action 24 
Al l Members 

Forward comments on the agenda for the proposed third IAEA 

conference on nuclear data to the Chairman as soon as pos s ib l e . 
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ACTION ITEMS 

(continued) 

Action 25 Furnish USNDC m e m b e r s with announcement for the 1973 

Roches ter F i s s i o n Conference. 

Action 26 
S e c r e t a r y 

Expand the request for contributions to the status 

reports to re f l ec t non-neutron nuclear data applications 

and act iv i t ies of data compilat ion centers . 

Action 27 
Secre tary 

Investigate the feas ib i l i ty of a general indexing of 

the status reports according to disc ipl ine and application. 

Action 28 
Chairman 

Advise DPR of the USNDC recommendat ion on dispos i t ion 

of CTR request for RENDA and de ferra l of a dec i s ion of 

the IFRC cr i ter ia for CTR pr ior i t i e s . 
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NATIONAL RESEARCH COUNCIL 
NATIONAL ACADEMY OF SCIENCES NATIONAL ACADEMY OF ENGINEERING 

S l O l CONSTITUTION AVENUE WASHINGTON, D.C. 8 0 4 1 8 

DIVISION OF PHYSICAL SCIENCES 

COMMITTEE ON NUCLEAR SCIENCE 

MEMORANDUM 

TO : D. Allan Bromley • • . 

FROM:/^Herman Feshbach and Gertrude S. Goldhaber 
t 

RE : August 10th Meeting on Nuclear Data Compilations 

A meeting on Nuclear Data Compilations was convened by the NAS-NRC 
Committee on Nuclear Science, D. Allan Bromley", Chairman, on August 10, 1972, 
at the Joseph Henry Building, Washington, D.C. The participants and their 
affiliations are listed in the attached Appendix B. 

The; participants reviewed the needs for nuclear data, the present 
nature, history and funding of nuclear data projects both here and abroad, 
and proposed measures aimed at strengthening the U.S. Nuclear Data Program. 
It was generally agreed that: 

(1) there is an essential need for.eva1uated nuclear data for 
nuclear science and basic nuclear physics. The study of nuclei generally 
required a systematic study of nuclear properties using many types of probes 
and reactions. Data compilation is essential for the extraction and veri-
fication of fundamental laws and for developing models governing nuclear 
behavior. Because of their predictive power these results are significant 
not only for basic nuclear science but for many applications as well; 

(2) there is an important need for evaluated nuclear data for use 
in a wide variety of technical areas including reactors, biomedicine, 
industry and environmental management, as well as in scientific fields 
ranging from basic nuclear physics, astro- and space-physics, biology, 
chemi stry,. oceanography, etc., to archaeology. The special and urgent 
nature of the needs for nuclear safeguards, defense, space and reactor 
application was recognized. The sophistication of the data required may 
not be known for some of these applications; 

(3) there is an important need for improved communication and inter-
action among the producers, compilers and users of nuclear data. For this 
reason great advantages would accrue to the U.S. nuclear program if nuclear 
data efforts were such as to satisfy the needs of all of nuclear science, 
basic as well as applied. Some decentralization of data compilation 
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Research, in consultation with the NBS, appoints the members of the USNDC 
from AEC contractors and federal agencies having a major interest in nuclear 
science. The effectiveness of the USNDC would be improved if its national 
character were more explicit. At the very least the restrictioqs_on_ the 
membership of the Committee should be lifted so thajt any^i nd ivjjdua 1 hayjng 
the necessary competence and interest ts eligible. A broadening of the 
agencTes~ro^htcb-tbe- -1 s~T^s larly suggested. In 
particular, the NSF should be given a more explicit role since it plays an 
important part in the funding of nuclear science and thus in the production, 
compilation and exploitation of nuclear data. 

(3) That liaison be established with professional groups active in 
nuclear science such as the Division of Nuclear Physics of the APS and similar 
units in the ACS, as well as with user-oriented societies. This is of importance 
for the improvement of communication and interaction among producers, compilers 
and users of nuclear data. 

A broader participation of university based nuclear scientists 
directly involved in the production and application of nuclear data. With 
regard to points (3) and (*t) it should be noted that the present Committee 
because of historical reasons reflects applied needs and neutron physics. 
Its membership is taken for the most part from national laboratories and other 
user organizations. The participants agreed that inclusion of the data re-
quired by the basic science community would necessitate some changes in both 
the structure and membership of the USNDC. It is therefore recommended that 

(5) The Committee be reconstituted and/or appropriate subcommittees 
be appointed in order to reflect the expanded scope of the Committee's 
operations and its expanded constituency. The Committee should encourage the 
participation of all interested agencies to help insure that the various 
channels- for funding data compilations efforts remain available and are exploited. 

These specific suggestions demonstrate the conclusion of the ad-hoc 
group that a single committee to oversee both the basic and applied aspects 
of nuclear data production and use would be desirable. This may require some 
changes in the "Operational Guidelines" for the USNDC, the details of which 
the ad-hoc group did not explicitly discuss. 
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involving the producers of data in the process of compilation was considered 
beneficial in spite of some resulting inefficiency; 

the future may bring new needs for evaluated nuclear data. Im-
mediate examples which come to mind are the field of biomedicine and the CTR 
program. The development of data not immediately needed in applied programs 
but which may be of importance later require the inclusion of basic nuclear 
information in the data compilation effort. 

Considerable discussion was devoted to a mechanism through which 
these general needs could be met. It was felt that the data compilation effort 
should be a national effort. It should therefore involve participation of all 
the concerned government agencies, of all concerned nuclear science groups, 
the chemists, the biomedical people, the reactor physicists, the university 
research teams as well as those*based at national laboratories. It was re-
cognized that it will-not be possible to treat certain governmental needs, 
for example those of the reactor division of the AEC and the Defense Department 
which together now finance a major fraction of the data compilation effort, 
on the same footing as the requirements of other sectors. 

The group felt that the newly created U.S. Nuclear Data Committee 
could be the appropriate vehicle for achieving the desired goals. This com-
mittee is an outgrowth of the AEC 1s Nuclear Cross-Sections Advisory Group 
which was primarily devoted to advising on the acquisition and evaluation of 
neutron cross-sections and other nuclear data for reactors, weapons, and 
nuclear safeguards. In its present form the committee undertakes to "assure 
maximum acquisition, expansion and dissemination of nuclear data of general 
relevance to the U.S. nuclear program".1 This statement of purpose is broad 
enough to encompass all the goals described above. There has been a signi-
ficant change in the Committee's personnel from that of the original AEC 
group and a broadening of its activities is envisaged. After a reivew of 
the present operations of the USNDC (the "Operational Guidelines" were 
examined by the undersigned) the ad-hoc group made the following recommendations: 

(1) The USNDC include among its programmatic responsibilities the 
data needs of the basic science community. The present membership, of - the 
Committee and the attitudes implicit in its "Operational Guidelines" indicate 
a present concentration on needs of applied science. As far as the "Oper-
ational Guidelines" are concerned a definition which included "basic science" 
in the term "U.S. nuclear program" would make this expansion explicit. 

(2) The national nature of the USNDC should be made more visible. 
At the present moment the "Operational Guidelines" states that USNDC is an 
AEC committee acting in cooperation with the National Standard Reference 
Data System of the National Bureau of Standards but reporting and respon-
sible only to the AEC Director of Physical Research. The Director of Physical 

Operational Guidelines for the U.S. Nuclear Data Committee, January 18, 1972. 
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STATUS OF THE CALTJTRON 
COMPUTERIZATION PROGRAM 

(October 17, 1972) 

The l80° Oak Ridge Sector Isotope Separator PDP-8/I computer system 

hae demonstrated that control of most of the isotope separator functions 

is within its capability.., Several of the more significant variables have 

been controlled during an ultra-high purity collection (Eise = 400,000*) 

significant accomplishment because the operator was freed from malting 

constant adjustments. For such runs, only intermittent operator attention 

is now considered necessary, the most significant problem being that of 

making the ionisation-arc adjustments. The use of solid charges will 

result in sparking due to dirty ion sources and cause electrical dis-

charges which make optimizing the operations considerably more difficult. 

It is anticipated that this problem will be brought under acceptable control 

for most elements during the next year. 

Funds have been requested to expand the sector computer system to 

include the operation of both the sector separator and at least one experi-

mental calutron. They will be operated simultaneously. The sector operation 

will have two objectives: (l) performing useful separations with computer 

assistance, and (2) upgrading its performance under computer control. The 

calutron will be undergoing the necessary modifications for computer-assisted 

operation in Track 

and while the operation was under surveillance, the run was regarded as a 

* E = 

cg = abundance of l56I)y in enriched sample 
c s natural abundance of lb6Dy 
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A proposal for the purchase of a computer system to c o l l e c t and process 

data from the Track 5 calutron operation i s now nearing completion. The 

system, which w i l l eventually be expanded for computer-assisted control , 

w i l l be i n s t a l l e d in steps consistent with avai lable funds, manpower, and 

proven developments in the experimental calutron and sector separator 

system. 

The f i r s t step in computerizing the calucrons would be the acquis i t ion 

of a basic computer system that could be added to the present ORSIS system 

and allow the computerization of an experimental calutron i,n Track 6, adjacent 

to the sector. Following this , the second step would involve the purchase of 

equipment s u f f i c i e n t to provide data-taking and data-processing for l 6 

operational calutrons in Track 5. To prevent duplication of purchases and 

excess ive costs, t h i s second step would a l so include some of the software 

and interface equipment necessary in the third step. I t i s estimated that 

t h i s second step would be completed by December 197^-. The third step would 

involve the purchase and i n s t a l l a t i o n of control hardware that would permit 

computer-assisted operation of l 6 calutrons in Track 5 (December 1975)* 

Early approval of the purchases and addition of one e l e c t r i c a l 

mechanic could shorten t h i s time by approximately 6 months. The fourth 

step in the sequence would be the purchase and i n s t a l l a t i o n of s u f f i c i e n t 

equipment to provide computer-assisted operation of the remaining 

calutrons in Track 5« Hopefully, the advantage of t h i s arrangement would 

be the a b i l i t y to operate the f u l l track with approximately the same 

personnel currently employed. 
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In summary, the program of computerizing the calutrons in Track 5 would 

approximate the following schedule: 

STEP QUE 

Purchase and install a computer system on ORSIS to develop control 

techniques for at least one calutron. In conjunction -with this will 

be the operation of ORSIS for useful separations and the improvement 

of its computer operation. $W3,000 -- October 1973 

STEP TWO 

Purchase and install equipment for collecting and processing the data 

from 16 calutrons in Track 5. $100,000 -- December 19Jb 

STEP THREE 

Purchase and install equipment for computer-assisted operations for 

l6 separators. ~$150,000 -- December 1975 

STEP FOUR 

Purchase and install equipment for computer-assisted operations in 

the remainder of the Track 5 calutrons. $150,000 -- after December 1975 
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October 19, 1972 

M E M O R A N D U M 

TO: Members arid Ex-offico Members 
U. S. Nuclear Data Committee 

FROM: Edward M. Smith, Sc.D. P 
Division of Nuclear Medicine 
University of Miami School of Medicine 

SUBJECT: Nuclear data required for medical applications. 

1. Listed below are some potentially useful cyclotron produced 
radionuclides, along with some selected reaction modes for 
their .information. In order to properly evaluate optimum 
production techniques for various existing medical cyclotrons, 
it would be desirable to have excitation functions for thesei 
reactions at energies up to 15 MeV for deutrons, 27 MeV for ! 
protons, 30 MeV for alpha particles and 39 MeV for helium 
three particles. 

Excitation Functions Needed Strontium-82 
Fluorine-18 
1. a. 160(3He,n)18Ne 

b. 160(3He,p)18F 
2. a. 160(<*,2n)18Ne 

b. 160(o<,pn)18F 
3. 20Ne(d,<x) 1 8F 
4. 22Ne(p,<xn)18F 
5. 180(p,n)18F 
6. a. :19F(p,2n)18Ne 

b. 19F(p,pn)18F 

Potassium-43 
1. . Ar('.\,'p) K 
2. a. 44Ca(d,3He)43K 

b. 44Ca(c/,<X')42K 

Gallium-67 
T. 5^Zn(d,n)67Ga 
2. 67Zn(d,2n)67Ga 
3. 65Cu(3He,n)67Ga 
4. 65Cu(*,2n)67Ga 
5. 67Zn(p,n)67Ga 
6. 67Zn(p,2n)67Ga 

18. 

18. 

18. 

1 . 
2. 
3. 

82Kr(3He,3n)82Sr 
8'°Kr(«,2n-)82Sr 
84Sr(p,3n)82Y 82 Sr 

Iron -52 
1. 50Cr(«,2n)52Fe 
2. 52Cr(3He,3n)52Fe 

Yttrium-87 Strontium-87m 

1. 87Rb(3He,3n)87Y 
2. 87Sr(p ,n)87Y 
3. 88Sr(p,2n)87Y 

Indium-Ill 
1. 1 0 9AgCa,2n) n lIn 
2. 1 0 9Ag( 3He,n) n lIn 
3. 1 U C d ( p , n ) n l I n 
4. 112Cd(p,2n)111In 
5. 110Cd(d,n)111In 
6. 111Cd(d,2n)111In 
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1. 122 

2 . 122 

3. 123, 

4. 123, 

5. 123, 

6. 124. 

Iodine-123 pysprosium-147 

'Te(d,n)123I 1 5 9Tb(p,3n) 1 5 7Dy 
'TeC

3He,2n)123Xe & 1 2 3I 2. ^ G d ( 3He , 2n) 1 5 7Dy 
5Te(p,n)123I 155Gd(<X,2n)157Dy 
Te(d,2n)123I 
Te(3He,3n)123Xe 1 2 3I 

Cesium-129 

1•a. 1 3 0BaCp,2n) 1 2 9La ' 1 2 9Cs 
b. 1 3 0Ba(p,2p) 1 2 9Cs 

2. 1 3 2Ba(p,o0 1 2 9Cs 
3. 1 2 7IC«,2 i i) 1 2 9CS 
4. 1 2 7I( 3He,n) 1 2 9Cs 

It would be desireable i£ the Nuclear Data Committe 
could stimulate the acquisition of this data by encour-
aging this work in their own or other laboratories as 
well as bringing this data deficiency to the attention 
of granting and funding agencies. 

2. The medical Internal Radiation Dose (MIRD) Committee 
of the Society of Nuclear Medicine is publishing an 
enlarged and updated revision of MIRD Pamphlets 4 and 6. 
The followind radionuclides will be tentatively included 
in the publication 

Radionuclides to be included in revision of Dillman pamphlet 

H-3 Al -28 Sc-49 Co-60 
Be-7 P-32 Cr-51 Cu-64 
C-ll S-35 Mn-52 Cu-67 
C-14 K-40 Mn-52m Zn-62 
N-13 K-42 Mn-54 Zn-65 
0-15 K-43 Fe-52 Ga-66 
P-18 Ca-45 Fe-55 Ga-67 

Na-22 Ca-47 Fe-59 Ga-68 
Na-24 Ca-49 Co-57 Ga-72 
Mg-28 Sc-47 Co-58 Ge-68 
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APPENDIX D 

Radionuclides to be included in revision of Dillman pamphlet (con't.) 

Total number o£ radionuclides 102 8/28/72 
Radionuclides added to above list resulting from memo dated 8/28/72 

A-3 7 
In-llSm 
1-129. 
I - 1 3 3 
Cs-127 
T1 - 2 01 

Total number of Radionuclides 108 10/2/72 
Cs-134 

Total number of Radionuclides 109 10/20/72 

As -73 
As -74 
Sc -73 
Se-7 5 
Se -77m 
Br-77 
Br-82 
Kr -81 
Kr-81m 
Kr-85 

Kr-85m 
Rb - 81 
Rb-8 2 
Rb-84 
Rb -86 
Sr-8 2 
Sr-85 
Sr-87m 
Sr-90 
Y-87 

Y-90 
Mo-99 
Tc-99m 
Ru-97 
Pd-103 
Ag-109m 
Cd-109 
I n - I l l 
I n - H 3 m 
Sn-113 

Xe-127 
Xe -133 
Cs-129 

-123 
-124 
-125 
-126 
-130 
-131 
-132 

Cs -131 Dy-157 Ir-190m ilg-197 
Cs-137 Br-171 Au-195 lIg-203 
Ba-133 Yb-169 Au-195m Bi-206 
Ba-135m W-188 Au-198 Ra-224 
Ba-137m Re-188 Au-199 Am-241 
Ce-139 0s-190m 
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The U.K. Chemical Nuclear Data Committee 

INTRODUCTION 

For many years the U.K. Atomic Energy Authority has had a Working Party 
deal ing with that part of nuclear data which i s not f u l l y covered by the 
various physics committees and which has come to be ca l l ed "chemical" nuclear 
data, l arge ly because, although i t i s frequently physical in nature, i t s 
examination usual ly involves the use of radiochemical techniques and so has 
been t r a d i t i o n a l l y carried out,by radiochemists. 

In 1971 the old Working Party was re-convened as the U.K. Chemical 
1 

Nuclear Data Committee with more widely defined objec t ive s . This note seeks 
to explain these with the purpose of trying to further the cause of i n t e r -
nat ional col laborat ion in the subjects covered by the Committee. 

DEFINITION OF" CHEMICAL NUCLEAR DATA 

Chemical nuclear data i s defined as nuclear data which i s obtained by 
nuclear or radio-chemical means. This d e f i n i t i o n broadly covers the fo l l owing: -

1. Assessment and measurement of f i s s i o n y i e l d s for a l l reactor systems, for 

design and operation of reactors , f u e l processing and sh ie ld ing . 

2. Assessment and measurement of y i e l d s of other radioact ive materials 

produced in reactors , including a c t i n i a e s and corrosion products. 

3. Cross-sect ion decay-scheme and other nuclear data measurements made by 
nuclear-chemical and radio-chemical means. 

k. Delayed neutron assessment ana measurements. 

5. F i s s ion fragment k ine t i c energy treasurer,ents. 

6. Certain ca lcu la t ions involving f i s s i o n products and a c t i n i d e s . 

7. Techniques used in the above measurements. 

OBJECTIVES OF THE CCKHITTSS 

The main object ives of the Committee are as f o l l o w s : -

1. To maintain a categorised request l i s t - o f chemical nuclear data required 
for design and operation of reactors and processing plant . This l i s t i s 
re - i s sued every s i x months and i s s imi lar i n format to the physics l i s t . 

2. To discuss requests , decide how they can best be carried out, and make 

recommendations. 
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3. To discuss critically work in progress or completed and to provide the 

most expert possible advice on any chemical nuclear data problem. 

k. To generate ideas for basic research in the chemical nuclear data field 
and suggest how they might be carried out. 

5. To issue and maintain certain compilations and evaluations of chemical 
nuclear data. So far these are as follows:-

Already issued 

(a) A compilation and evaluation of delayed neutrons from fission. 

(b) First edition of chemical nuclear data request list, Jan. 1972. 

To be issued shortly 

(c) Second edition of chemical nuclear data request list, July 1972. 

(d) A critical assessment of all thermal neutron fission, fields. 

(e) A critical assessment of all fast neutron fission yields. 

(Both of the above eventually to be published in Nuclear Data Tables) 

(f) Compilation of y-rays ordered by A and Z. 

(g) Compilation of y-rays ordered by Ey. 

(h) Bibliography of y-ray energy literature. 

(i) Compilation of a particle emitters. 
(j) List of sources of data on cross-sections for fission product and 

corrosion products and for their decay schemes, half-lives, branching 
ratios, etc. 

CONSTITUTION OF THE COMMITTEE 

The Committee is made up of both users and measurers of chemical 
nuclear data, all of whom are expert in their field. The members are drawn 
from most of the research establishments of the U.K.A.E.A., from the British 
Nuclear Fuel Co. and from the Central Electricity Generating Board. 

At the present time (May 1972) the chairman is 

J.G. Cuninghame, 
Chemistry Division, 
A.E.R.E., Harwell, 
Didcot, 
Berkshire, England., 

and the secretary 

E.A.C. Crouch (at the same address) 
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OAK R IDGE N A T I O N A L LABORATORY 
O P E R A T E D B Y 

U N I O N C A R B I D E C O R P O R A T I O N 

N U C L E A R D IV I S ION 

POST O F F I C E BOX X 

OAK RIDGE, TENNESSEE 37830 

November 6, 1972 

To: H.E. Jackson From: D . J . Horen 

Subject: Status Report of Nuclear Data Project (January-October 1972) 

Mass Chain Compilations 

The following mass chain compilations have been compiled and published (see publications 
list). 

A = 70, 92, 95, 107, 108, 112, 122, 123, 125, 127, 129, 194, 196, 197, 206, 212 

The following mass chains are in various stages of preparation (^signifies NIRA compiler). 

A = 62, 71,* 77,* 91, 93,* 96,* 101,* 114, 124, 126, 128, 153,* 157,* 169, 174,* 181, 
183, 191, 192, 193, 195, 225* 

References 

Recent References which contains keywords and references to the published literature 
(predominantly nuclear structure oriented) in low-to-medium energy nuclear physics 
has covered the periods September-December (1971), January-April (1972), and 
May-August (1972). 

The Data Project maintains a computerized reference list of published papers in low-
medium energy nuclear physics. The Project also maintains a fi le of unpublished 
work ( i . e . , BAPS, laboratory reports, preprints, e tc . , which are received by the 
Project) for internal usage. Specialized reference l ists are periodically provided to 
the following. 

Table of Isotopes (Hollander, LBL); magnetic tapes 
Mass Tables (Wapstra, Holland) 
Nuclear Moments (G.H. Fuller, NBS) 
NIRA's 
Non-Project mass chain compilers [A. Artna-Cohen (USA), H. Verheul (Holland), 

S.C. Paneholi (India), B .S . Dzhelepov (Russia)] 
Photonuclear Cross-Section Center (E.G. Fuller, NBS); just commencing 
National Neutron Cross-Section Center (BNL); exploring usefulness 
Numerous selected reference lists have been provided on request. 
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H.E. Jackson November 6, 1972 

Response to Requests 
, ^ . 83T_ 85t^ 87t_ 88 8 8 _ 131IIV 133 v 135 v 137„ 137._ 

Decay data for Kr, Kr, Kr, Kr, Rb, x e , Xe, Xe, Xe, Cs 
were prepared by M.J. Martin in a format similar to that used in Radioactive Atoms, 
Nuclear Data Tables A8, 1 (1970), by M. J. Martin and P.H. Blichert-Toft, at the 
request of Dr. J. Kastener of the Division of Radiological and Environmental Protec-
tion of the USAEC. The same data was later provided to Dr. J .E . Cline at Idaho 
Falls for use by the Division of Compliance and Regulations of the USAEC. 

In addition, more than thirty requests for information ranging from references to specific 
data have been answered thus far in 1972. These requests have come from a variety 
of establishments including other divisions at ORNL, private industry, the U.S. Geo-
logical Survey, foreign scientists, university researchers, national laboratories, etc. 

Other Research 

Most members of the Project are actively engaged in research other than preparation of 
mass chain compilations. This work is not cited here. 

Partial Listing of Nuclear Data Compilation Groups 

See attached listing of compilation groups. 

Contents of Nuclear Data Sheets (*denotes NIRA) 

Volume B7-1 (January 1972) 
Revised A-Chains 

A =107 F .E . Bertrand and D.J . Horen 
A =108 F .E . Be rtrand 
A = 112 S. Raman and H.J. Kim 

Volume B7-2 (February 1972) 
Revised A-Chains 

A = 194 R.L. Auble 
A =197 M . B . L e w i s 
A = 206 K.K. Seth 

Volume B7-3 (March 1972) 
Recent References (September-December 1971) 

D.C. West, F.W. Hurley, S.H. Dockery, and S.J. Ball 

Volume B7-4 (April 1972) 
Revised A-Chains 

A = 92 D.C. Kocher* andD.J. Horen 
A = 123 R.L. Auble 
A = 196 M.R. Schmorak 
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Contents of Nuclear Data Sheets (continued) 

Volume B7-5 (May 1972) 
Revised A-Chains 

A =122 F .E . Bertrand 
A = 125 R.L. Auble 

Volume B7-6 (June 1972) 
Recent References (January-April 1972) 

D.C. West, F.W. Hurley, S.H. Dockeiy, and S.J . Ball 

Volume B8-1 (July 1972) 
Revised A-Chains 

A = 70 K.R. Alvar* and S. Raman 
A = 95 L.R. Medsker* and D.J. Horen 

Volume B8-2 (August 1972) 
Revised A-Chains 

A = 127 R.L. Auble 
A = 129 D.J . Horen 
A = 212 S.C. Pancholi and M.J. Martin 

Volume B8-3 (September 1972) 
Recent References (May-August 1972) 

D.C. West, W.B. Ewbank, F.W. Hurley, and M.R. McGinnis 

DJH:sjb 

Enclosure 

Distribution 
H. Alter, Atomics International 
W. Bartels, USAEC 
R.C. Block, RPI 
C.D. Bowman, NBS 
R.S. Caswell, NBS 
R.E. Chrien, BNL 
H. Goldstein, Columbia University 
W.W. Havens, Jr . , Columbia University 
P . B . Hemming, USAEC 
M.H. Kalos, New York University 
G. A. Kolstad, USAEC 
D.R. Lide, NBS 

M.S. Moore, LASL 
H.W. Newson, Duke University 
F.G. Perey, ORNL 
G.C. Phillips, Rice University 
J .S . Robertson, BNL 
W.S. Rodney, NSF 
G.L. Rogosa, USAEC 
A.B. Smith, ANL 
E. M. Smith, University of Miami 
D. Steiner, ORNL 
R . F . Taschek, LASL 
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Partial Listing of Nuclear Data Compilation Groups in USA 

Group MY (PhD) Topics Support Agency $ 

Table of Isotopes* 6 A <260 AEC (+NBS) ~130k 

Selove- Lauritsen A = 5-20 NSF 40 k 

Nuclear Data Project 10+ 

NIRA's 16 

A >45 
Radioactive Atoms (Auger 
electrons, a-, (3-, and 
X-ray data) 

AEC 500 k 

NSF 300 k 

Wapstra-Gove* ~l/5 Nuclear masses, Q-values AEC 

Fuller-Cohen* Nuclear spins and moments 

V. Shirley* Nuclear spins and moments 

Chart of Nuclides* ~1 A <260 (an, Tj/g. atomic 
weights) 

GE -50k 

Charged-Particle 1-1/2 Reaction lists 
Cross-Section Center 

AEC 65 k 

Photonuclear Data 
Center 

Index to cross sections for 
photon interactions, data 

NBS 50k 

National Neutron Cross-
Section Center* 

~16 Neutron cross-section data, 
. EANDF File 

AEC 800k 

ASDG (Howerton, LLL)* ~8 Neutronic-photonic evaluated AEC 
cross sections 

~250k 

•Indicates group partially uses Nuclear Data Project output (e.g., Recent References, Data 
Sheets, specific requests, etc.) 
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Group 

Perey (ORNL) * 

M Y (PhD) Topics 

cr(n, x) for specific nuclei 
(8 nuclei); E n < 20 MeV, 
evaluated SNAP 

Support Agency 

A E C + D N A 120 k 

Harris (LASL) 

J' 
Information Center for ~1 
Internal Exposure (ORNL) 

Neutron and charged-particle 
cr(p,x), etc. 

Radioisotopes used in medicine 
or health physics (-350 radio-
isotopes), MIRD pamphlets, etc. 

A E C 40 k 

Scintillation Spectrum 1 
Y-Catalogue* 

catalogue of radioactive nu-
clides, fission product data 

A E C ~50k 

Meek and Rider* V and p energy and intensity 
data of radionuclides observed 
in fissioning reactors 

/ U.S. Geological survey ~I/3 E-y, for (n, \) used in geo- U.S. Geolog-
logical survey. Activation ical Survey 
vs capture sensitivity 

Dyer and Bate (ORNL) 

Wakat (Savannah River) 
Gunnink et al. (LLL) 

1/20 Computer file for over 500 A E C 
radionuclides, Ê ,, 
T l / 2 * A v a i l a b l e R S I C 

Computer file of y-ray catalogue du Pont 
Ê ,, computer file 

M S R E 

Filby et al. (Washington 
State Univ.) 

Dooley et al. (NBS) 

Perey (ORNL) 1/3 

E-y, I y , T1/2, etc., for identification 
of reactor produced isotopes 

Optical model parameters A E C 

(E,y, I.y, etc.) — Many at different locations 

(Neutron a evaluation) — Many at different locations 
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Partial Listing of Nuclear Data Compilation Groups Outside USA 

Group M Y Topics Country 

Endt and Van der Leun* 1/2-1 21 < A < 44 The Netherlands 

Dzhelepov* A <260 Russia 

Nuclidkarte* °n' T l / 2 » e t c ' West Germany 

Munzel et al. Cross sections for charged- West Germany 
particle induced reactions 

Wapstra and Gove* Nuclear masses, etc. The Netherlands 

Neutron Four-Centers Vienna 
Obninsk 
Saclay 

U.K. Chemical Nuclear 
Data Committee 

Fission product yields United Kingdom 

Allen et al. (10 - 150) keV n-capture y's Australia 
A = 40 - 70 

Karlsruhe \-ray spectra from neutron West Germany 
activation analysis with 
14-MeV n 

Sakai Bands in even-even nuclei Japan 

U K A E A U.K. Nuclear Data Library United Kindgom 
mainly for fission and fusion 
reactors 
Delayed n from fission. E y 
E^, etc. [En(therm,fast),fJ 
yields 

•Indicates group partially uses Nuclear Data Project output (e.g., Recent References, 
Data Sheets, specific requests, etc.) 
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Group M Y Topics Country 

Baranov Alpha spectra of heavy 
nuclei 

Russia 

Groshev Compilation of thermal n, y Russia 

Russia Much more data, not yet 
clearly defined 

Euratom Group Standardized evaluation of 
decay properties of 100 
radionuclides 

Belgium, France 
The Netherlands 

Pagden et al. 

M^v^" c f ( 

Ey, ly computer file 

<r *. * f. 
J A « 3 •» 

— 

S v u 

Canada 
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A P P E N D I X I 
UNITED STATES 

ATOMIC ENERGY COMMISSION 
W A S H I N G T O N . O . C . 20545 

AUG 2 2 1972 

USNDC Members 

INDC "ACTIONS" 

The following "actions" (see attached list) placed on 

all members of the INDC are referred to you for consideration 

by the USNDC at its next meeting. 

/ 
George/A. Kolstad 
OJ.S. Member of INDC 

Attachment: 
List of "Actions" 
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LIST OF "ACTIONS" i1« * '.« m « i > .m i.k 

Number Action on Action 

9 ' Havens ' 

17 All members 

18 All members 

19 All members 

25 : All members 

V p ^ Q 

Review the / for ^ U from the different 
USA measurements and. inform INDC members. 

Send new experimental fast fission cross section 
data on 235u to IJDS in time for the "Panel on. 
Neutron Standard Reference Data". 

Inquire into standard reference data to be con-
sidered in future by the standards sub-committee 
inoluding non-neutron nuclear standards and 
report to the next meeting (©.£. standards for 
fission yields, decay'schemes, level energies, 
half lives, radiation standards). 

Inform RENDA requestors in their respective 
countries about the list of reactions needed' for 
neutron flux measurements and investigation of 
radiation damage as recommended by the Inter-
national Working Group on Radiation Measurements 
(IVGRRM). 

Inform NDS (Ma.ne.ro), as soon as possible, of the 
most recent data obtained in their respective 
countries on v(E) and v -in the resonance region 
in order to permit timely publication of ' 
INDC(NDS)-}4/0 in the "Atomic Energy Review". 

28 Neutron Data Centres Consider in their next meeting the problem of 
compiling the data on fission neutron spectra. 

: All members Inform NDS before U Auru'st 1972 about organi-
zations, journals , and other public media" to -be 
cpntacted "by NDS for advertising the Nuclear 
Data Symposium, Paris, March 1973. 
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Kolstad. 

APPENDIX I 

Inquire with the USNDC regarding the -adoption 
of the priority criteria for CTR nuclear data 
requests as approved by IFRC and the possible 
.resubmission of an official US fusion request 
list before the.end of 1972. 

Inquire with the CTR Division of .USAEC about the 
inclusion into the international fusion request 
list of the unofficial data requests by. McNally 
from ORNL. 

All members• Consider in local data committees the problom of 
taking into account simple (clean) integral 
experiments in establishing evaluated data files. 

All members 

•All members 

Define for the next INDC meeting th<=»ir positions 
about the edition of a "World-wide Evaluation 
Newsletter" by NDS. : 

•Urge nuolear physicists in their respective 
countries to send experimental neutron data to 
the neutron data centre in their area (NNCSC 
Brookhaven, CCDN Saclay, CJD Obninsk, and NDS/ 
IAEA). 

All members Urge nuclear physicists in their respective 
countries to send nuclear data on nuclear levelSj 
decay schemes and related subjects to the ORNL 
Nuclear Data Project. 
Addresst Dr. Daniel Horen 

All members 

All members 

All' members 

Oak Ridge National Laboratory 
Oak Ridge, Tennessee 37831 
P.O. Box X - U.S.A. 

Urge that more reports on specific researches 
(related to INDC interest) are submitted to INDC, 
and provide sufficient number of copies 
(G - 45, L - 280, U - 450). 

Send information to INDC members on the status and 
the programme of all non-neutron nuclear data 
centres in their respective countries (cf. Action if 
of fourth meeting fulfilled by Kolstad only). 

Ensure that appropriate screening procedures are 
established in respective member states for 
neutron nuclear data requests. 
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All meabera Send, to NDS comments about their interest for 
holding a "Symposium on high intensity neutron 
sources", after having documented their opinion, 
in particular from the Budapest Conference. 

All •members . ' Arrange that physicists concerned in their 
respective countries send finalized data oh fission 
spectrum measurements to the "Neutron Data Centre" 
.in their area and to NDS, (Recommendation No. 10 
.of the consultant meeting on the status of prompt 
fission neutron spectra .in August/September 1971). 
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The Expanding Role of the United States Nuclear Data Committee 
W.W. Havens, Jr., Columbia University; G.A. Kolstad, United States 
Atomic Energy Commission; R. Chrien, Brookhaven National Laboratory 

The need.for exchange of information between measurers, compilers, 
evaiuators, and users of nuclear data has long been recognized in the 
reactor physics field. Both National and International Advisory Com-
mittees have encouraged active cooperation. In the United States, the 
U.S. Nuclear Data Committee plays an advisory role to the Division of 
Physical Research of the Atomic Energy Commission and the Advisory Com-
mittee on Reactor Physics plays an analagous role to the Division of 
Reactor Development and Technology. On the international level, the 
European-American Nuclear Data Committee, the European-American Committee 
on Reactor Physics, and the International Nuclear Data Committee occupy 
similar advisory roles. On the local level, the USNDC assists in estab-
lishing a feedback from users to measurers by compiling a request list 
for measurements needed in reactor, safeguards, fission and other neutron 
physics applications. The Committee also makes available to users, status 
reports on measurements currently planned or underway. 

As nuclear data applications in other fields become important, it Aas 
become clear that it is necessary to promote such close ties between measurr 
ers and users in the non-neutron nuclear data field. The U.S. is meeting 
its obligations in these non-neutron areas by expanding the scope of oper-
ations of the USNDC. Recently, the USNDC has created a number of subcom-
mittees to survey the needs and establish userrmeasurer relationships on 
applications of nuclear data to the controlled thermonuclear reactor program, 
to medical needs, to safeguards of nuclear material, and to nuclear data in 
industrial and environmental analyses. These subcommittees will seek to 
emulate the relationships which have been so successful in the reactor physics 
field. This effort should give a clearer total picture of nuclear data needs 
and compilation efforts. This attempt is being carried out with the assistance 
of the Office of Standard Reference Data of the National Bureau of Standards 
and the National Science Foundation. 
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ARGONNE NATIONAL LABORATORY 

March 13, 1973 

TO: M e m b e r s , USNDC 

FROM: H. E . Jackson, Secre tary 

SUBJECT: Elementa l Sample Inventory 

In response to Action .5 adopted at the October USNDC 

meet ing, a current inventory of available e lemental target sample s 

is attached. This l i s t includes mater ia l co l lec ted at R e n s s e l a e r P o l y -

technic Institute by R. C. Block and at Argonne National Laboratory 

by A. B. Smith. This l i s t wi l l be updated on a continuing bas i s to in-

clude new mater ia l as it becomes avai lable . Inquiries concerning loan 

of currently l i s ted mater ia l s should be directed to the institution in 

p o s s e s s i o n of the mater ia l in question. 

9700 South Cass Avenue, Argonne, Illinois 60439 • Telephone 312-739-7711 • TWX 910-258-3285 • WUX LB, Argonne, Illinois 
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RPI SAMPLE INVENTORY June 1972 

NO. OF 
SAMPLES 

11 Na metal in thin 
wall alurcinum 
,, container 

Mg metal 3 1/3" D. X i>" 
3 1/8" D. X V 
3 1/3" D. X 1/8" 
3 1/8" D. X 1/16" 
2 3/4" D. X V' 

C reactor grade 213/16" D. X 1" 
2k" D. X 1" 
3" D. X I" 

15 P 

Ir 
16 S 

ELEMENT 
79) CF2 

FORM SIZE 
3 1/8" D. X 3/32" 

3 1/8" D. X 3/4" 
2h" D. X 1/8" 
3 1/8" D. X V' 

2 V D. X .030" 

2\" D. X .060" 
2V' D. X .100" 
2-f" D. X . 150" 
2 V D. X 1" 
2 15/16" D. X .160" 
2 15/16" D. X ,640" 
2 15/16" D. X .136" 
2 15/16" D. X .020" 
2 15/16" D. X .080" 
2 15/16" D. X .040" 

12 

12 

powder in a 2 5/8" 21.4 gm 
D. thin wall alumi- ,, „ 
num container 
Powdered Metal 62.72 gm 
Pressed powder 2V' D. X 3/8" 

2V' D. X 5/16" 
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NO. OF 
ELEMENT FORM SIZE SAMPLES 

Z 
23 V metal 2\u D. X .050" 2 

3" X 1" X .200" 2 
(25) 80% Mn-

20% Cu metal foil 4" X 6" X .010" 5 

6" X b" X 1/32" 5 

6" X 6" X 1/16" 1 

4V' X 9 3/16" X .027 8 

26 Fe metal 3 1/8" D. X 1/V' 1 
3 1/8" D. X 1/8" 2 
3 1/8" D. X 1/16" 1 

" 3 1/8" D. X 1/32" 1 

27 Co metal foil 2" X 100" X .002" 1 

29 Cu metal 3 1/S" D. X .053" 6 

40 Zr metal foil 213/16" D. X 1/32" 1 
2 13/16" D. X .016" 1 
2 13/16" D. X .010" 1 

" " 2 13/16" D. X 005" 1 
" " 2 13/16" D. X .003" 1 

" 2 13/16" D. X .001" 1 
" " 2k" D. X .136" 1 
" " 2V' D. X .219 1 

2 15/16" x 1 7/16" 30 

47 Ag metal foil 3 1/8" D. X .010" 1 
" " 3 1/8" D. X .001" 4 

5" X 6" X .001" 1 
7 V X 20" X .0005" 1 
3" X 3" X .005" 6 
3" X 3" X .050" 6 
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Z 

47 

49 

73 

74 

78 

79 

ELEMENT 

Ag 

FORM 

In 

Ta 

W 

Pt 

Au 

metal f o i l 
ir tl 

ti II 

i i II 

it II 

it It 

meta 1 f o i l 
i i M 

meta 1 f o i l 
i i i i 

ti M 

meta 1 f o i l 
it it 

it 11 
i i M 
M it 

meta 1 f o i l 
i t it 

i t 11 

it M 

i i ti 

it ir 

metal f o i l 
it i i 

it it 

II ti 
M . ii 
11 ti 
II it 
II ii 

SIZE 

3" X 3" X .500" 
2" X 2V' X .125" 
2" X 2" X .020" 
2" X 2" X .025" 
3" X 3" X .004" 
3" X 3" X .001 

3" X 6" X .005" 
3" X 6" X .002" 

2 5/8" D. X .010" 
2 13/16" D. X .020" 
3" D. X .020" 

6" X 6" X .025" 
6" X 6" X .002" 
6" X 6" X .001" 
3 1/8" D. X .002" 
2 3/8" D. X .001" 

6" X 6" X .020" 

3" X 3" X .003" 

3" X 3" X .006" 

3V' X 5" X .0006" 

3" X 3" X .030" 

3" X 3" X .001" 

2 13/16"D. X .020" 
3 V X 3^" X .0002" 
6" X 6" X .002" 
3" X 3" X .003" 
2" X 3" X .003" 
3" X 3" X .010" 
3" X 3" X .020" 
6" X 6" X .005" 

NO. OF 
SAMPLES 

1. 
4 

36 ; 

4 
1 '' 
1 

3 
2 

1 
1 
1 

3 
2 

4 
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ELEMENT FORM 
Z 
83 Bi metal 

90 Th metal foil 

92 U(depleted) metal foil 

NO. OF 

SIZE SAMPLES 

2 V D. X f 2 

2" X 2" X .005" 2 
2 13/16" D. X 1/32" 1 
2 13/16" D. X .052" 1 
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SPECIAL METALLIC SEPARATED ISOTOPES 

7-. 12" D. metallic samples (vacuum distilled) inside .010" thick 
/stainless steel cell: 14.4662 gm, 28.2632 gm , 82.4222 gm, 
•and 120.9700 gm. (In addition, there are empty cans for each 
sample). 

182w 2.8" D. porous metal disks: 8 disks, total of 351.372 gm. 

183w " " " " : 6 disks, " " 251.294 gm. 

184w " " " " : 8 " , " " 333.827 " 

186 u " " " " : 8 " , " " 326.862 " 



NEUTRON SCATTERING SAMPLES —MOSTLY ELEMENTAL 
All Weights Listed in Grams 

Name Size Weight Atoms/cm3 Comments 

Aluminum Al Vi" dia. x lh" 117, .6 6.19 X 1022 

.7" dia. x .7" 11, .954 .06083 X 1021* 

Argentum Ag .7" dia. x .7" 45, .85 5.831 X 1022 

Beryllium Be .7" x .7" dia. 8, .286 .1262 X 102-

Bismuth Bi .803" x .801" dia. 64, .2628 .0281076 X 

.5" x .5" dia. 15, .89 

.7" x .7" dia. 42, .94 .0283 X 1021* 
1" x 1" dia. 125 .5 

Cadmium Cd .7" x .7" dia. 37.90 .04626 X 10 2 ̂  

Calcium Ca 2.0005" x 1" dia. 40 .6791 In brass can 
.8" x .8" dia. 10, .3067 (net) In S.S. can* 

*empty can available 

Carbon C .801" ht x .802" dia 9 .6754 .07338 X 1021* Painted red 
.799" x .800" 3, .6966 

102J+ 
Has holes 

.679" x .335" R 6, .1475 .07865 X 102J+ Canned 

.7" x .7" dia. 6, .70 .07262 X 102lt 
1" x 1" dia. 21, .3 .0832 X 10 2 ̂  
IV' x dia. 47 .1965 .03545 X 102t+ Six holes 
2" x lh" dia. 63 .0858 .035534 X 10 2 ̂  Six holes 
.8" x .8" dia. 10, .4654 7.97 X 1022 Painted yellow 
.782" x .819" d 11 .0152 .08193 X 102l+ 

3 



NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

Name Size Weight Atoms/cm^ Comments 

Cerium Ce .7" x .7" dia. *29. • 43. .02883 X 1021+ 
* 
Sample weight varies as it oxidizes & flakes off . As of July 23, 1965. weight 'V 28.5 gms. 

Chromium Cr .7" x .7" dia. 31. 65 ,08352 X 102" 
Cr A .7" x .7" 31. ,6 .0824 X 102" 

Cobalt Co .8" x .8" dia. 55. 357 .08597 X 102'+ 
.7" x .7" dia. 38. 95 .09067 X 102'1 

Cuprum (Copper) Cu .7" x .7" dia. 39. 17 .08457 X 102" 
.801" x .802<}) 58. 9867 

Erbium Er .8" x .801 dia, 60. 1520 

Ferrum (Iron) Fe 3" dia .. x 1" th. 
102" 1.982 cm x 1.040 cm dia. .08397 X 102" 

.7" x .7" dia. 34. 5 .0848 X 102* 
1" x 1 ii 100. 3 .0839 X 1021* "Armco" 
.783" x .818"<J> 52. 578 

Gadolinium Gd .802" x .803" dia. 52. 3234 .03011 X 1021+ 
.7" x .7" dxa. 34. 53 .0302 X lO2* 

Gallium Ga .8" x .8" dia. 38. 3004 
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NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

Name Size Weight Atoms/cm3 Comments 

Germanium Ge .8" x .801" dia. *34.6553 .0436355 x 1021f 
.799" x .801" dia. 34.6520 
.7" x .7" dia. 23.2953 .04378 x 1024 

*New weight (due to chipping) = 34.6274 gm as of March 21, 1967. Atoms/cm3 figured for weight of 34.652 gms. 

Hafnium Hf .8" x .799" dia. 
.8" x .8" dia. 

85.8258 
85.737 .043907 x 1024 

Holmium Ho .801" x .801" 
701" d x .704" 

58.0258 
38.3613 

.03215 

.031716 
X 
X 

102" 
lO24 

^Volume taking into account hole thru center = 4.417 cm3 

Hydrargyrum 
(Mercury) 

Hg .7" x .7" 61.6315 .0408 X 102" In can 
*empty can available 

Indium In .7" x .7" 31.40 .03753 X 102* 

Lanthanum , La .8" x .8" dia. 27.361 In can 
*empty can available 

Magnesium Mg 3" dia. x 1 3/8" th. 
.8" x .8" dia. 11.5778 .04354 X 1 0 2 * 

Molybdenum Mo 2.039 cm x 2.026 dia. 
.7" x .7" 

66.438 
38.46 

.06345 

.05501 
X 
X 

102l+ 
102" 



NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

Name Size Weight Atoms/cm3 Comments 

Neodymium 
Can + Cover 

Nd .701" x .701" 30.9467 
8.5186 

In can* 

*empty can available 

Nickel Ni .7" x .7" dia. 39.05 .0913 X 1024 

.802" x .801" dia. 58.3655 

Niobium Nb .801" x .801" dia. 56.7184 .0556648 X 102t* 
.7" x .7" 37.58 .0554 X 102t+ 

Palladium Pd .8" x .8" dia. 78.83 *A = 106.4; dens. = .67723 
.7" x .7" 53.3136 .067742 X 102" 

* .067723 x lO24 atoms/ cm3 

Platinum Pt .802" x .802" 140.8180 .066011 X 102l+ 
.7" x .7" 94.27 .06626 X 102" 

Plumbum (Lead) Pb .7" x .7" 50.2488 .0326608 X 102" 
.7" x .7" 49.36 .0327 X 102i+ 

Plutonium Pu-239 .679" x .335 R 56.3667 .0362 X 102l+ In can*^ 
.814" x .795" dia. 98.609 .037714 X 102J+ In can* 

* empty can available 
a contains 1.27 wt/percent Al. 
b contains 4.5 wt/percent Pu, 

> 
F 
cn > 
S 
TJ 
t* 
M 
i—t 
C 
W 
H 
O 
W 
k ! 



NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

Name Size Weight Atoms/cm3 Comments 

Praeseodymium Pr .7" x .7" 29.8334 In can* 
.8" x .8" 44.7005 In can* 

* empty can available 

> 
r 
U1 > 

<1 
H 
t-3 

Stibium 
(Antimony) 

Sb 2.037 cm'x 1.016 
.7" x .7" 

R 43.715 
29.00 

.03278 

.03271 
x. 1021+ 
x 10Zk 

Strontium Sr .801" x .8" dia. 17.7441 Slug in can* 
* empty can available 

Sulfer S 3" dia. x 13/16" 
.8" x .8" dia. 

th. 
12.668 

Selenium Se .8" x .8" dia. 28.2256 

Rhenium Re .727" x .806" dia. 124.4095 .0610749 X 102t+ 
2.037 cm x 1.016 cm R 124.559 .0638 X 102l+ 
1.772 cm x 1.68 cm 86.865 .06778 X 102> Solid Metal 
.7" x .7" dia. 26.1696 .01913 X 102l+ In can (powder) 

Rhodium Rh .8" x .8" 81.88 .07257 X 102** 

Samarium Sm .8" x .8015" dia. 49.1724 .02975 X 1021+ 
.7" x • 7" 32.95 .03006 X 102" 

Stannum (Tin) Sn 2.034 cm x 2.032 dia. 47.567 .0366 X 1021* 
.7" x .7" 31.73 .0367 X lO2" 



NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

Name Size Weight Atoms/cm3 Comments 

Tantalum Ta .8" x .801" 
.7" x .7" dia. 

108.7292 
72.7 .0553 x io2-

Teflon 
Fluorine 
Thereof 

Content 
2 1/2" x 3/8" th. 
2 1/2" x 9/16 th. 
.810" x .796" dia. 
.8" x .8" 

67.74 
97.70 
14.2045 
14.04689 .05136 X 102l+ 

Tellurium Te 1 3 0 
Te128 
Te 

.78" x .793 dia. 

.782" x .782" dia. 

.8" x .8" dia. 

34.9584 
34.9262 
25.9616 .018556 X 102" 

Thorium Th (A) 
Th (A) 
Th (B) 
Th 

1" x 1" 
.7" x .7" 
1/2" x 1/2" 
.8" x .'801" dia. 

150 
51.1 
19.06 
75.910 

.030 

.030 
X 
X 

102" 
102" 

Titanium Ti .802" x .801" dia. 
1.001" x .999 dia. 
.7" x .7" 
.7" x .7" 

29.7312 
57.9453 

51.99 
.05667 
.0349 

X 
X 

1021+ 
102l+ 
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Uranism U 
U 
U 
U 
U235 

.5" x .5" 

.7" x .7" 
1" x 1" 
.802" x .801" dia. 
.7" x .7" 

30.3 
82.7 

242.6 
123.983 
89.0 

.04772 

.04772 

.0519 

102" 
1021* 

10 2»+ * 94% 



NEUTRON SCATTERING SAMPLES — MOSTLY ELEMENTAL 

N a»e Size Weight Atoms/cm3 Comments 

Vanadium V 2" x 2" x 1/8" ' th. 
.801" x .801" dia. 40.126 .0549413 X 102* 

6 pieces 

Wolfram 
(Tungsten) 

W 1" x 1" 
.7" x .7" 

243.1 
80.67 .06015 X lO** 

Ytterbium Yb .797" x .797" 
.7" x .7" 

45.4159 
30.72 .02437 X 102-

Yttrium Y .8" x .801" dia. 29.5562 

Zinc Zn .7" x .7" 
.802" x .802" 

31.15 
46.9976 

.06536 X 102t* 

Zirconium Zr 9 0 
Zr 
Zr 
Zr 
Zr 

.820" x .786" 

.783" x .820" dia. 

.7" x .7" 
1" x 1" 
2.0828 cm dia. x 
1.988 cm 

44.772 
43.6725 
28.58 
84.0 

43.6748 

.0437592 

.04301 

.0428 

X 
X 

X 

102t* 
1021+ 

10^ 
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