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PREFACE 

The f o u r t h P r o g r e s s R e p o r t o n N u c l e a r D a t a 

A c t i v i t i e s i n I n d i a i n c o r p o r a t e s work done u p t o J u n e 1 9 6 7 , 

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

we t h a n k a l l t h o s e who h a v e c o - o p e r a t e d , and hope t o h a v e 

t h e i r c o o p e r a t i o n i n t h e f u t u r e . 

D u r i n g t h e l a s t o n e y e a r t h e INDG h a s m a i n t a i n e d 

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

t h e CINDA ( C o m p u t e r I n d e x N e u t r o n D a t a ) h a v e b e e n s e n t . 

L i t e r a t u r e p e r t a i n i n g t o N u c l e a r D a t a r e c e i v e d f r o m t h e 

I n t e r n a t i o n a l N u c l e a r D a t a C o m m i t t e e ( iNDC) o f IAEA i s 

b e i n g m a i n t a i n e d i n t h e P h y s i c s Group L i b r a r y a t t h e 

V a n de G r a a f f L a b o r a t o r y a t T r o m b a y . 

A new j o u r n a l on N u c l e a r D a t a c a l l e d " N e w s l e t t e r " 

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

o f t h e E u r o p e a n N u c l e a r E n e r g y A g e n c y . T h i s j o u r n a l i s 

a v a i l a b l e f o r r e f e r e n c e a t t h e Van de G r a a f f L a b o r a t o r y 

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

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

D u r i n g t h i s y e a r t h e I n t e r n a t i o n a l N u c l e a r D a t a 

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

o f t h e IAEA. 

O c t o b e r 1 9 6 7 I n d i a n N u c l e a r D a t a Group 
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A . BHABIIA ATOMIC RESEARCH CENTRE. TROMBAY. BOMBAY,74. 

27 
1 . S t u d y o f t h e 1 . 9 4 MeV S t a t e i n H g - b v means o f t ^ q 

2 6 27 

fleaction Mg - M - A * E s w a r a n , N . L . R a g o o w a n s i and 

K . K . S e k h a r a n - N u c l e a r P h y s i c s D i v i s i o n - P r o t o n - g a m m a r a y 

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

L i t h e r l a n d a n d F e r g u s o n , h a v e b e e n made i n t h e r e a c t i o n 

26 27 

•Mg(d,p) Mg. U s i n g 1 . 8 0 MeV d e u t e r o n b e a m , t h e p r o t o n s 

f e e d i n g t h e 1 . 9 4 MeV s t a t e w e r e d e t e c t e d a t 0® t o t h e beam i n 

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

a t i o n gamma r a y s f r o m t h e s t a t e w e r e m e a s u r e d . The c o m b i n e d 

a n g u l a r c o r r e l a t i o n o f t h e two u n r e s o l v e d gamma r a y s due t o 

t h e t r a n s l a t i o n s 1 . 9 4 — - » 0 . 9 8 MeV and 0 . 9 8 — » 0 " MeV w e r e a n a l y s e d 

b y means o f a c o m p u t e r p r o g r a m m e . The a n a l y s i s o f t h e r e s u l t s 

shows t h a t s p i n c h o i c e o f 5 / 2 f o r t h e 1 . 9 4 MeV s t a t e g i v e s t h e 

b e s t f i t f o r t h e o b s e r v e d c o r r e l a t i o n . The c a s c a d e t o c r o s s 

o v e r b r a n c h i n g r a t i o o f t h i s s t a t e I s o b t a i n e d a s 2 . 0 • 0 . 3 . 

* R e p o r t e d i n B u l l . Am. P h y s . S o c . 1 2 , 1 ( 1 9 6 7 ) 7 2 . 

2 . P r o t o n - G a m m a R a y A n g u l a r C o r r e l a t i o n M e a s u r e m e n t s i n 

t h e R e a c t i o n d . p ^ ) ^ M g - M . A . E s w a r a n , N . L . R a g o o w a n s i 

a n d P . C . M i t r a - N u c l e a r Physfcos D i v i s i o n - To o b t a i n d i r e c t 

25 
e v i d e n c e f o r t h e s p i n o f t h e 1 . 6 1 MeV s t a t e i n Mg, t h e l e v e l 

24 25 

was e x c i t e d i n t h e r e a c t i o n M g ( d , p ) Mg u s i n g 2 . 1 MeV d e u t e r o n 

beam and d e t e c t i n g t h e o u t g o i n g p r o t o n s f e e d i n g t h e s t a t e , a t 

0 ° t o t h e beam i n an ORTEC s u r f a c e b a r r i e r d e t e c t o r , t h e a n g u l a r 



c o r r e l a t i o n o f t h e s u b s e q u e n t i . 6 1 MeV d e - e x c i t a t i o n gamma 

r a y was m e a s u r e d . M e a s u r e m e n t s w e r e a n a l y s e d b y a c o m p u t e r 

p r o g r a m m e b a s e d o n t h e L i t h e r l a n d and F e r g u s o n ( l ) m e t h o d 

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

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

3 / 2 o r 7 / 2 f o r t h e s t a t e . S p i n v a l u e o f 7 / 2 f o r tlrt s 

i . 6 i MeV s t a t e a g r e e s w i t h t h e e x p e c t a t i o n f r o m o t h e r 

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

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

t h e d a t a c o u l d b e f i t t e d a r e 0 . 1 8 and 2 . 1 4 . The v b l u e o f 

0 . 1 8 f o r , i s c o n s i s t e n t w i t h t h e known l i f e t i m e ( 2 ) 

o f t h e 1 . 6 1 MeV l e v e l . 

( 1 ) A . E . L i t h e r l a n d and A . J . F e r g u s o n . C a n . J . P h y s . 3 9 ( 1 9 6 1 ) 7 8 8 . 

( 2 ) P . M . E n d t a n d C. v a n d e r L e u n N u c l . P h y s . 3 4 , ( 1 9 6 2 ) 1 . 

28 
3 . S t u d y o f L e v e l s i n S i - S . S . K e r e k a t t e , A . S . D i v a t i a , 

M . K . M e h t a , K . B . N a m b i a r and K . K . S e k h a r a n - N u c l e a r P h y s i c s 

28 

D i v i s i o n - L e v e l s i n S i , l y i n g I n t h e 14 MeV r e g i o n , w e r e 

s t u d i e d b y t h e e l a s t i c s c a t t e r i n g o f a l p h a p a r t i c l e s b y 2 4 M g . 

T h e e x c i t a t i o n f u n c t i o n was m e a s u r e d i n 2 t o 5 keV s t e p s , o v e r 28 

s e v e n r e s o n a n c e s c o r r e s p o n d i n g t o e x c i t e d s t a t e s i n S i a t 

1 3 . 9 1 2 , 1 3 . 9 6 3 , 1 4 . 1 6 0 , 1 4 . 4 1 7 , 1 4 . 3 8 7 , 1 4 . 4 4 8 and 1 4 . 6 2 7 MeV. 

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

a n g l e s , t h e l e v e l s a t 1 4 . 4 1 7 and 1 4 . 3 8 7 MeV c a n b e a s s i g n e d a 

s p i n and p a r i t y o f 4 + . S i m i l a r l y , t h e l e v e l s a t 1 4 . 4 4 8 and 

1 4 . 6 2 7 MeV c a n b e a s s i g n e d o d d s p i n and p a r i t y . 
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4 . T o t a l and P a r t i a l W i d t h s / f o r L e v e l 3 i n 1 7 0 * -

A . S . D i v a t i a , K . K . S e k h a r a n a n d M . K , M e h t a - N u c l e a r P h y s i c s 

D i v i s i o n - T o t a l w i d t h s f o r 16 l e v e l s i n 1 7 0 , i n t h e e x c i t a -

t i o n e n e r g y r e g i o n 7 . 9 t o 1 0 . 5 MeV h a v e b e e n o b t a i n e d f rom 

a s t u d y o f t h e t o t a l c r o s s s e c t i o n f o r t h e 1 3 C ( o C , n ) 1 6 0 

r e a c t i o n ( l ) , f o r t h e i n c i d e n t a l p h a energy r a n g e 1 . 9 5 - 5 . 5 7 

MeV, u s i n g a 4TT n e u t r o n d e t e c t o r . P a r t i a l w i d t h s X c and 

X i and t h e c o r r e s p o n d i n g r e d u c e d w i d t h s J ^ a n d f ^ h a v e b e e n 

d e t e r m i n e d f o r t h e f o u r l e v e l s a t E ^ = 2 . 6 8 , 2 . 8 1 , 3 . 7 2 

a n d 4 . 6 2 MeV a s g i v e n i n T a b l e I . 

* P u b l i s h e d i n P h y s . R e v . 1 5 6 ( 1 9 6 7 ) 1 1 8 7 . 

T a b l e I The p a r t i a l w i d t h s and r e d u c e d w i d t h s 

17 f o r l e v e l s i n 0 

R e s o n a n c e 
e n e r g y , E ^ 

(MeV) J* C ( k e V ) £ ( k e V ) 

2 . 6 8 5 / 2 + 3 0 . 1 6 2 . 3 

2 . 8 1 5 / 2 " 2 0 . 4 3 1 . 3 

3 . 7 2 5 / 2 2 0 . 1 4 0 . 1 1 

3 0 . 3 1 

4 . 6 2 9 / 2 4 0 . 3 0 0 . 8 2 

5 4 . 5 7 

P e r c e n t a g e o f 

W i g n e r l i m i t 

l ^ k e V ) 9 Q 

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

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

3 3 . 8 6 3 . 1 0 . 0 1 7 0 . 1 1 3 

2 1 . 3 0 . 0 4 9 0 . 0 4 7 

5 4 . 7 0 1 0 0 0 . 1 3 0 3 . 6 3 5 

4 12 0 . 7 2 5 0 . 4 3 6 

* V a l u e s o f J w e r e t a k e n f r o m : 
B . K . B a r n e s , T . A . B e l o t e and J . R . R i s s e r . P h y s . R e v . 1 4 0 

( 1 9 6 5 ) B 6 1 6 . 
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51 51 
5 » V ( v . n ) C r R e a c t i o n b e t w e e n 1 . 5 6 and 5 . 5 3 MeV -

K . K . Sekharan, M . K . M e h t a and A . S . D i v a t i a - N u c l e a r P h y s i c s 

D i v i s i o n - The r e l a t i v e y i e l d o f n e u t r o n s f o r t h e 5 1 V ( p , n ) 5 1 C r 

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

d e n t e n e r g y range 1 . 5 6 t o 5 . 5 3 MeV u s i n g a 4 "TT n e u t r o n c o u n t e r , , 

The e x c i t a t i o n f u n c t i o n shows l a r g e number o f p e a k s super 

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

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

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

f o r v a r i o u s v a l u e s o f t h e a v e r a g i n g i n t e r v a l £ . The a v e r a g e 

w i d t h r = 3 . 5 keV w a s o b t a i n e d u s i n g t h e e q u a t i o n 
r* 52 

C( € ) = C ( 0 ) f ^ r ~ 7 i f o r l e v f e l s i n C r n u c l e u s i n t h e e x c i t a t i o n 
[ + c 

e n e r g y r a n g e 12 t o 1 6 MeV. 

6 . A n a l y s i s o f E l a s t i c S c a t t e r i n g o f A l p h a P a r t i c l e s 

o n 6 L i - M. B a l a k r i s h n a n , K . B . N a m b i a r , A . S . D i v a t i a and 

M . K . M e h t a - N u c l e a r P h y s i c s D i v i s i o n - A g e n e r a l programme 

f o r t h e a n a l y s i s o f e l a s t i c s c a t t e r i n g of. cC- p a r t i c l e s i n v o l v i n g 

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

d e a l s w i t h t h e g e n e r a l R - m a t r i x f o r m a l i s m o f W i g n e r . A s h a p e 

f i t t i n g o f t h e e l a s t i c s c a t t e r e d a l p h a p a r t i c l e s i s b e i n g done 
10 

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



S t a t i s t i c a l A n a l y s i s off t h e R e a c t i o n 5 1 v ( p t p ^ 5 i v -

C.M. Laratoa, N. S a r m a and N . S . Thampi - N u c l e a r P h y s i c s D i v i s i o m -

and B . K . S o o d and V . K . D e s h p a n d e - I n d i a n I n s t i t u t e o f T e c h n o l o g y ^ 

K4 El 

K a n p u r - E x c i t a t i o n f u n c t i o n s o f t h e r e a c t i o n V ( p , p ) v w e r e 

m e a s u r e d a t l a b o r a t o r y a n g l e s 1 0 0 ® , 1 2 0 ° , 140® and 160® i n t h e 

p r o t o n e n e r g y r a n g e 4 . 0 0 t o 5 0 5 1 5 MeV i n e n e r g y s t e p s o f 5 keV 

w i t h an o v e r a l l r e s o l u t i o n ~ 1 keV. R a p i d f l u c t u a t i o n s o b s e r v e d 

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

t h e o r y o f E r i c s o n a n d B r i n k and S t e p h e n . The method o f A l l a r d y c e 

e t al .^and t h e moving a v e r a g e method h a v e b e e n i n c o r p o r a t e d t o 

d e a l w i t h ' m o d u l a t i o n ' e f f e c t s . The c o r r e l a t i o n and c r o s s s e c t i o n 

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

off P , N andX Y^v The v a r i a b l e e n e r g y r e s o l u t i o n method o f 

C o r t i e t a l , t o d e t e r m i n e p * i s d i s c u s s e d . 

8 . B r a n c h i n g R a t i o I n t h e E l e c t r o n C a p t u r e T r a n s i t i o n s off 

6 5 Z N - H . K . Sahoo and U . C . G u p t a - E l e c t r o n i c s D i v i s i o n -

6 5 

B r a n c h i n g r a t i o i n t h e e l e c t r o n c a p t u r e t r a n s i t i o n s off Zn h a s 

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

r a t o r y i n c o n j u n c t i o n w i t h a gamma r a y s p e c t r o m e t e r . The s e t up 

e m p l o y s a h i g h p r e s s u r e 4 l T p r o p o r t i o n a l c o u n t e r f o r t h e d e t e c t i o n 

©ff X - r a y s and A u g e r e l e c t r o n s . Gamma r a y s a r e d e t e c t e d i n a 

N a l ( T l ) c r y s t a l p l a c e d o u t s i d e t h e p r o p o r t i o n a l c o u n t e r . 



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

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

r a t e . T h e b r a n c h i n g r a t i o was c a l c u l a t e d f r o m t h e s e two m e a s u r e -

ment a n d was f o u n d t o b e ( 0 . 5 3 • 0 . 0 3 ) . T h i s v a l u e i s i n g o o d 

a g r e e m e n t w i t h t h e v a l u e s o b t a i n e d b y o t h e r m e t h o d s ( 1 , 2 ) . 

( ! ) G . I . G l e a s o n , P h y s . R e v . 1 1 3 ( 1 9 5 9 ) 2 8 7 . 

( 2 ) J . G . V . T a y l o r and J . S . M e r r i t t , P h y s . C a n a d a 19 N O . 3 , 
( 1 9 6 3 ) 1 7 . 

9 . P r o p a g a t i o n o f T h e r m a l N e u t r o n Waves i n G r a p h i t e -

K. C h a n d r a r a o l e s h w a r , M . P . N a v a l k a r , M.K. P h i s k e - N u c l e a r P h y s i c s 

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

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

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

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

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

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

t h e s e q u a n t i t i e s g i v e s a m e a s u r e o f t h e d i f f u s i o n c o n s t a n t D«. 

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

d i f f u s i o n c o n s t a n t Do f o r g r a p h i e s t a c k 7 ' x 5 ' Sc 5 f w i t h a 

c h a n n e l o f 4 " x 4 " was s e t up f o r t h e p u r p o s e . 4 MeV n e u t r o n s 

w e r e o b t a i n e d f r o m a p r e s s u r i s e d h o r i z o n t a l l y m o u n t e d Van de 

G r a a f f A c c e l e r a t o r u s i n g , ( d , d ) r e a c t i o n . The m o d u l a t i o n was 
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a c h i e v e d b y s u p e r i m p o s i n g a s i n u s o i d a l v o l t a g e oh s t e a d y 

d . c a t t h e i o n s o u r c e a n o d e . The d e u t e r o n beam t h u s m o d u l -

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

m o d u l a t i o n was 50% a n d t h e f r e q u e n c y was 4 0 0 c p s . A 

t h e r m a l i s i n g t a n k c o n t a i n i n g s t e e l g r a p h i t e and w a t e r was 

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

10 

e n r i c h e d B c r y s t a l (NE 4 0 1 ) m o u n t e d on 6 2 9 2 p h o t o m u l t i -

p l i e r t u b e was e m p l o y e d a s d e t e c t o r . A 4 0 0 c h a n n e l t i m e 

a n a l y s e r was u s e d . N e c e s s a r y c o r r e c t i o n s w e r e e f f e c t e d f o r 

e p i t h e r m a l b a c k g r o u n d . A m o n i t o r was e m p l o y e d f o r n o r m a l i -

z a t i o n . Two g r a p h s w e r e p l o t t e d , o n e d e p i c t i n g t h e l o g a r i -

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

o f d i s t a n c e r e s p e c t i v e l y . The r e s p e c t i v e s l o p e s c o r r e c t e d 

f o r f i n i t e g e o m e t r y , y i e l d t h e v a l u e o f Do. 

5 2 / 

A v a l u e o f 2 . 6 7 x 1 0 cm / s e c h a s b e e n o b t a i n e d f o r 

g r a p h i t e { P - 1 . 6 g m / e c . ) . 

1 0 . N e u t r o n P u l s e P r o p a g a t i o n S t u d i e s i n G r a p h i t e -

K . C h a n d r a m o l e s h w a r , M . P . N a v a l k a r , M . R . P h i s k e - N u c l e a r 

P h y s i c s D i v i s i o n - A b u r s t o f n e u t r o n s i n t r o d u c e d a t one o f 

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

medium i n t h e f a m i l i a r w a y . H o w e v e r , d e t e c t o r p l a c e d a l d n g 

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

g r o w t h and d e c a y t h a t r e s e m b l e s a p u l s e . I t h a s b e e n shown 

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

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

d i f f u s i o n c o n s t a n t Do. The p u l s e w i d t h and t h e r a t e o f 

shift o f p u l s e - m a x i m u m c o u l d a l s o b e r e l a t e d t o Do. T h i s 
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p r i n c i p l e was e m p l o y e d t o d e t e r m i n e t h e v a l u e o f Do f o r g r a p h i t e , 

A 7 ' x 5 * x 5 ' g r a p h i t e s t a c k w i t h a 4 N x 4 " c h a n n e l was 

t h e f i r s t medium i n v e s t i g a t e d . 4 MeV n e u t r o n was o b t a i n e d f r o m 

p r e s s u r i s e d h o r i z o n t a l l y m o u n t e d P , N 4 0 0 Van de G r a a f f A c c e l e r -

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

p u l s e o f 1 m i l l i s e c o n d w i d t h and 1 0 0 p u l s e s p e r s e c o n d r e -

p e t i t i o n r a t e was u s e d t o p u i s © t h e d e u t e r o n beam and h e n c e 

t h e n e u t r o n i n t e n s i t y . A t h e r m a l i s i n g d e v i s e was u s e d t o show 

10 
down t h e s o u r c e n e u t r o n s . An e n r i c h e d B c r y s t a l ( t y p e NE 4 0 1 ) 

m o u n t e d on 6 2 9 2 p h o t o m u l t i p l i e r t u b e was u s e d a s d e t e c t o r . The 

t a r g e t p u l s e was d i f f e r e n t i a t e d and u s e d f o r t r i g g e r i n g a 

4 0 c h a n n e l t i m e a n a l y s e r w i t h a c h a n n e l w i d t h o f 5 0 m i c r o s e c o n d s . 

A m o n i t o r was e m p l o y e d f o r n o r m a l i s a t i o n . The d a t a o b t a i n e d 

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

e n a b l e t h e s o l u t i o n o f t h e i n t e g r a l s on CDC - 3 6 0 0 . 

P r e l i m i n a r y r e s u l t s a n a l y s e d so f a r y i e l d a v k i u e o f 

5 2 A 2 . 3 4 x 10 cm p s e c f o r g r a p h i t e ( = 1 . 6 g m s / c . e . ) , 

1 1 . M a g n e t i c S t r u c t u r e o f ( M n , C o ) 4 C - N . S . S a t y a M u r t h y 9 

C . S . S o m a n a t h a n , R . J . Begum, M . B . L . N . M u r t h y and B . S . S r i n i v a s a n 

- N u c l e a r P h y s i c s D i v i s i o n - P o l a r i s e d n e u t r o n s c a n be u s e d t o 

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

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

c l e a r l y i n t h e d e t e r m i n a t i o n o f t h e s t r u c t u r e o f ( M n , C o ) 4 C 

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

o f 5 3 7 ° C . The m a g n e t i c s t r u c t u r e c o n s i s t s o f a m a n g a n e s e atom 

a t t h e c o r n e r o f t h e c u b i c w i t h a m a g n e t i c moment o f 4 . 0 ^uB 

a n d t h e f a c e c e n t r e s o c c u p i e d s t a t i s t i c a l l y b y t h e o t h e r 
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Mn atom and two Co atoms. The face Mn atom with a moment of 
3.0 is aligned antiparallel to the corner Mn atom while 
the Co atoms have a moment of 0.8 each and are parallel to 
the corner Mn atom. This leads to a net feric moment of 
2.6 per unit cell. The carbon atom at the body centre 
plays an important role in the structure. 

12. Magnetic. Structure of Mixed Ferrites - N.S. Satya Murthy, 

R.J. Begum, C.S. Somanathan, M.G. Natera*, S.I. Youssef**, 

B.S. Srinivasan and M.It.L. N. Murthy - Nuclear Physics Divi-

sion - The mixed ferrites having spinel structure are of great 

technological importance and the understanding of their physical 

and magnetic properties dependes on a complete knowledge of 

the cation valencies and distribution, their magnetic moments, 
magnetic structures and Neel temperatures. A new method using 
polarised neutrons has been developed to elucidate these 
structures. Ambiguities in the cation distributions anong the 
tetrahedral and octahedral sites have been resolved by a judici-
ous combination of unpolarised and polarised neutron data. A 
number of mixed ferrites having different compositions in the 
magnesium-manganese and ainc-nickel systems have been investigated 

* Guest Scientist from the Philippine Atomic Research 
Centre, Quezon City, The Philippines. 

** Guest Scientist from the U.A. 11. Atomic Energy 
Establishment, Cairo, U.A.R, 

13. Exchange Integrals in Chromium Hal ides - L.Madhav Rao, 



N . S . S a t y a M u r t h y , P . K . I y e n g a r a n d (} . V e n k a t a r a r a a n - N u c l e a r 

P h y s i c s D i v i s i o n - E n e r g y d i s t r i b u t i o n o f n e u t r o n s s c a t t e r e d 

f r o m chromium t r i b r o m i d e and chromium t r i f l u o r i d e i n t h e i r 

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

t e c h n i q u e . Chromium t r i b r o m i d e i s an i o n i c f e r r o m a j i n e t w i t h 

a C u r i e t e m p e r a t u r e o f 3 7 ° K and chromium t r i f l u o r i d e i s an 

i o n i c a n t i f e r r o m a g n e t w i t h a N e l l t e m p e r a t u r e o f 8 0 ° K . A t 

l a r g e momentum t r a n s f e r t h e s e c o n d moment o f t h e e n e r g y 

d i s t r i b u t i o n i s d i r e c t l y r e l a t e d t o t h e e x c h a n g e i n t e g r a l J , 

a c c o r d i n g t o de G e n n e s . 

M e a s u r e m e n t s h a v e b e e n wade a t s u i t a b l e momentum t r a n s f e r 

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

m e n t s . 

1 4 . C o m p u t e r P r o g r a m m e f o r A n a l y s i s o f M a g n e t i c S t r u c t u r e s -

R . J . Begum, N . S . S a t y a M u r t h y a n d M . C . N a t e r a * - N u c l e a r P h y s i e g 

D i v i s i o n - The Oak R i d g e l e a s t s q u a r e s programme f o r t h e r e f i n e -

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

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

u n p o l a r i s e d n e u t r o n d i f f r a o t i o n d a t a . The two m a j o r m o d i f i c a t i o n s 

a r e t h e i n c o r p o r a t i o n o f two new s u b r o u t i n e s - o n e f o r t h e c a l -
2 

c u l a t i o n o f t h e i m p o r t a n t m a g n e t i c p a r a m e t e r q and t h e o t h e r 

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

t i v e s . 

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

s q u a r e s programme h a s b e e n w r i t t e n . E f f o r t s a r e b e i n g made t o 
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amalgamate the two least squares programmes so that a single 

programme will handle unpolarised neutron data with and 

without an applied magnetic field and data with neutron spin 

parallel and antiparallel to the net magnetisation of the 

sample in order to arrive at more accurate and consistent 

values of different parameters. 

A 3-D Fourier programme which can be used for unpaired 
electron spin density determination usi&g the experimentally 
observed magnetic intensitites as well as theoretically 
calculated values has been developed. The Patterson function 
can also be obtained from the same programme. 

* Guest Scientist from the Philippine Atomic 
Researoh Centre, Quezon City, The Philippines. 

15. Criteria for use of Polarised Neutrons in the Deter-
mination of Magnetic Structures ,- M.G. Nat era*, N.S. Satya 
Murthy and R.J. Begum - Nuclear Physics Division - A method 
of analysing polarised neutron powder diffraction patterns 
has been developed. The ratio of the sum of the difference 
of intensities of reflections with neutron spin-up and neutron 
spin-down gives directly the sign and magnitude of the 
magnetic structure factors. The method is applied to the 
analysis of polarised neutron data on magnetite and mixed 
ferrites having spinel structures. The sensitivity of themtiKod 
dependfes on the relative signs and magnitudes of the nuclear 
and magnetic structure factors as also on the polarising and 
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H i p p i n g e f f i c i e n c i e s a n d t h e d e g r e e o f d e p o l a r i s a t i o n i n 

t h e s a m p l e . 

* G u e s t S c i e n t i s t , f r o m t h e P h i l i p p i n e A t o m i c R e s e a r c h 
C e n t r e , Quezon C i t y , The P h i l i p p i n e s . 

i 6 * N e u t r o n D i f f y a o t i o n S t u d y o f t h e S p a c e Group aqd 

Structure o f M a g a n e s e L e o n i t e - S . S r i k a n t a , A. S e q u e i r a , 

a n d R. C h i d a m b a r a m - N u c l e a r P h y s i c s D i v i s i o n - A t o t a l o f 

5 4 2 n e u t r o n r e f l e c t i o n s - t h r e e - d i m e n s i o n a l u p t o ( s i n O ) ^ / ^ 

' V 0 . 4 0 and i n t h r e e z o n e s , h O l , hkO and O k l , u p t o 

( s i n O ) / ^ ^ 0 . 7 0 h a v e b e e n u s e d t o r e f i n e t h e s t r u c t u r e o f 

K 2 M n ( S 0 4 ) 2 . 4HgO i n t h e s p a c e g r o u p C2/ra t o an R - f a c t o r o f 

0 . 0 9 2 . One o f t h e two n o n - e q u i v a l e n t s u l f a t e g r o u p s a p p e a r s 

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

a r e i n v o l v e d i n n o r m a l 0 - H 0 h y d r o g e n b o n d s . The w a t e r 

m o l e c u l e H o 0 ( l ) h a s a t e t r a h e d r a l c o o r d i n a t i o n ; o n e o f i t s 
i w 

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

o t h e r t o w a r d a m a n g a n e s e i o n . F o r t h e o t h e r two w a t e r m o l e c u l e s , 

H o 0 ( 2 ) a n d H„0 ( 3 ) , t h e b i s e c t o r s o f t h e i r l o n e - p a i r o r b i t a l s 
2 wN 2 w 

a r e d i r e c t e d t o w a r d m a n g a n e s e i o n s . I n a d d i t i o n , 0 ( 2 ) h a s W 

two p o t a s s i u m - i o n n e i g h b o u r s a t 3 . 0 9 . A n e a r l y n o r m a l t o t h e 

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

b i p y r a m i d a l c o o r d i n a t i o n f o r H 2 0 w ( 2 ) . R e f i n e m e n t s o f t h e 

s t r u c t u r e i n t h e a l t e r n a t i v e s p a c e g r o u p s C2 and Cm h a v e 

p r o v i d e d no j u s t i f i c a t i o n f o r c h o o s i n g e i t h e r o f them i n 

p r e f e r e n c e t o C 2 / m . 



- 1 3 -

1 7 • A N e u t r o n D i f f r a c t i o n o f t h e C r y s t a l S t r u c t u r e o f 

B a r i u m C h l o r a t e M o n o h y d r a t e - S . K . S i k k a , S . N . MomIn, 

H. R a j a g o p a l and R. C h i d a m b a r a m - N u c l e a r P h y s i c s D i v i s i o n -

A s i n g l e - c r y s t a l n e u t r o n d i f f r a c t i o n s t u d y h a s b e ^ n made t o 

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

B a ( C l O ^ ) 2 . H 2 0 . The i n t e n s i t i e s o f 5 5 7 n e u t r o n r e f l e c t i o n s -

p a r t i a l t h r e e - d i m e n s i o n a l d a t a w i t h s i n 9 / / \ = 0 . 8 0 h a v e 

b e e n m e a s u r e d and t h e s t r u c t u r e h a s b e e n r e f i n e d t o an 

R - f a c t o r o f 0 . 0 8 1 . A l t h o u g h t h e e a r l i e r x - r a y s t r u c t u r e i s 

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

two s e t s o f s t r u c t u r a l p a r a m e t e r s . The s t r u c t u r e c o n t a i n s 

0 - H — 0 o h y d r o g e n b o n d s o f l e n g t h 2 . 8 9 1 + 0 . 0 1 4 A, i n w h i c h W Ct •• 

t h e 0 - H d i s t a n c e i s 0 . 9 5 8 + 0 . 0 1 1 A ( c o r r e c t e d f o r t h e r m a l w — 

m o t i o n ) and t h e a n g l e -II 0 2 i s 1 6 3 . 6 + 0 . 9 ° . The 

H-O-H a n g l e i s 1 1 0 . 7 + 1 . 4 ° . The o r i e n t a t i o n s o f t h e 

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

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

w i t h i n 2 . 5 ° , 

1 8 . D y n a m i c s o f L i q u i d C P 4 f r o m C o l d N e u t r o n S c a t t e r i n g -

G. V e n k a t a r a m a n * , B . A . D a s a n n a c h a r y a and K . R . Rao - N u c l e a r 

P h y s i c s D i v i s i o n - E x p r e s s i o n s a r e d e r i v e d f o r t h e s c a t t e r i n g 

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

o f no v i b r a t i o n a l s c a t t e r i n g a n d wea^ a n i s o t r o p i c f o r c e s . I n 

a p p l y i n g t h e t h e o r y t o l i q u i d CD4 > two m o d e l s (A and B) a r e 

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

f o r s i n g l e p a r t i c l e m o t i o n s a n d w i t h a s t r u c t u r e - d e p e n d i n g 
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damping f o r c o l l e c t i v e m o t i o n s . The r o t a t i o n s a r e a s s u m e d 

f r e e i n m o d e l A a n d h i n d e r e d i n model B . U s e h a s b e e n made 

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

m o d e l s make e s s e n t i a l l y t h e same p r e d i c t i o n s f o r t h e q u a s i -

e l a s t i c w i d t h s . The s p e c t r a p r e d i c t e d b y t h e two m o d e l s a r e 

v e r y n e a r l y t h e same f o r l i q u i d CD4 u n l i k e i n t h e c a s e o f 

l i q u i d CH4 w h e r e h i n d e r i n g o f t h e r o t a t i o n i n f l u e n c e s t h e 

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

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

w h i c h i s s m a l l i n C D , . 
4 

* Now a t t h e U n i v e r s i t y o f M i c h i g a n , A n n A r b o r , M i c h i g a n . 

1 9 . N e u t r o n S c a t t e r i n g f r o m L i q u i d G a l l i u m - K . R . R a o , 

G. V e n k a t a r a r a a n , B . A . D a s a n n a c h a r y a and V . C . S a h n i - N u c l e a r 

P h y s i c s D i v i s i o n - The n e u t r o n d i f f r a c t i o n and i n e l a s t i c 

s t a t t e r i n g s t u d i e s o f l i q u i d g a l l i u m h a v e b e e n made a t 4 5 ° C . 

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

o f t h e l i q u i d u s i n g t h e p s e u d o p o t e n t i a l a s g i v e n b y A n i m a l u . 

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

2 0 . Kohn A n o m a l i e s i n Z i n c - P . K . I y e n g a r , Y . H . G a m e e l * , 

K . R . R a o , G. V e n k a t a r a r a a n * * - N u c l e a r P h y s i c s D i v i s i o n -

D i s p e r s i o n r e l a t i o n i n z i n c was i n v e s t i g a t e d t o s e a r c h f o r 

Khon a n o m i i e s . I n p a r t i c u l a r t h e LA b r a n c h a l o n g t h e 0 0 0 1 

d i r e c t i o n a n d TA b r a n c h a l o n g t h e 0 1 1 0 d i r e c t i o n h a v e b e e n 

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

* G u e s t S c i e n t i s t f r o m A t o m i c E n e r g y E s t a b l i s h m e n t , C a i r o . 

* * Now a t t h e U n i v e r s i t y o f M i c h i g a n , Ann A r b o r , M i c h i g a n . 

2 1 . A N e u t r o n D i f f r a c t i o n S t u d y on t h e C r y s t a l S t r u c t u r e 

o f T r i g l y c i n e S u l p h a t e - V . S . Y a d a v , R . B a l a u b r a m a n i a r a and 

V.M. P a d m a n a b h a n - N u c l e a r P h y s i c s D i v i s i o n - I n c o n t i n u a t i o n 

o f o u r work o n f e r r o e l e c t r i c c r y s t a l s a s i n g l e c r y s t a l n e u t r o n 

d i f f r a c t i o n i n v e s t i g a t i o n o f t r i g l y c i n e s u l p h a t e (TGS) h a s 

b e e n made i n w h i c h t h e i n t e n s i t i e s o f 3 0 0 r e f l e c t i o n s i n a l l 

t h e t h r e e p r i s m z o n e s w e r e m e a s u r e d . The d a t a i s b e i n g 

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

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

2 2 3 
2 2 . F i s s i o n o f Ra by R e a c t o r N e u t r o n s * - H . C . J a i n , 

M . V . R a m a n i a h , C . L . Rao and S a t y a P r a k a s h - R a d i o c h e m i s t r y 
2 ?fi 

D i v i s i o n - F i s s i o n o f Ra by c h a r g e d p a r t i c l e s ( 1 , 2 ) and 

b y n e u t r o n s o f d i f f e r e n t e n e r g i e s ( 3 ) h a s b e e n s t u d i e d and 

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

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

t o r a d i u m . I n v i e w o f t h i s s u g g e s t e d t r e n d , a s t u d y o f m a s s 

d i s t r i b u t i o n i n t h e f i s s i o n o f a c t i n i d e s h a s b e e n u n d e r t a k e n 

i n t h i s l a b o r a t o r y ( 4 , 5 ) a n d i n t h i s c o n n e c t i o n i t was c o n s i d e r e d 

d e s i r a b l e t o s t u d y t h e f i s s i o n b e h a v i o u r o f a l i g h t e r i s o t o p e 
2 2 3 

o f r a d i u m w i t h r e a c t o r n e u t r o n s . Ra was c h o s e n due t o i t s 
2 2 7 

a v a i l a b i l i t y a s a d a u g h t e r p r o d u c t o f A c . The p r e s e n t work 
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w a s u n d e r t a k e n w i t h a v i e w t o e s t a b l i s h , i f p o s s i b l e , f i s s i o n 

2 2 3 

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

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

r e p o r t e d i n l i t e r a t u r e t o o b s e r v e t h e f i s s i o n o f 2 2 3 R a w i t h 

t h e r m a l n e u t r o n s was t h a t o f PETERSON and GHIORSO, ( 6 ) an 160 

u p p e r l i m i t o f ^ b a r n was r e p o r t e d b y thera f o r t h e f i s s i o n 

c r o s s - s e c t i o n . No d e f i n i t e e v i d e n c e o f f i s s i o n was o b t a i n e d . 

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

and SEABOUG ( 7 ) i n d i c a t e s t h a t t h e f i s s i o n c r o s s - 3 e c t i o n f o r 

2 2 3 

Ra w i t h r e a c t o r n e u t r o n s c o u l d b e o f t h e o r d e r o f one b a r n . 

T h i s n o t e d e s c r i b e s t h e e x p e r i m e n t s and an a p p r o x i m a t e e s t i m a t e 

mode f o r n e u t r o n f i s s i o n c r o s s - s e c t i o n o f t h i s i s o t o p e . An 2 ' 3 

u p p e r l i m i t on t h e v a l u e o f t h e f i s s i o n c r o s s - s e c t i o n o f " Ra 

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

p l a c e d a t 7 0 0 mb. 

* J . i n o r g . n u c l . C h e m . , 29 ( 1 9 6 7 ) 2 6 7 . 

2 3 . P r e d i c t i o n o f NQMtrcm C r o s s - S e c t i o n s i n t h e E n e r g y 

R a n g e 1 . 0 t o 1 0 . 0 MeV* - S . B . Garg and B . P . R a s t o g i - R e a c t o r 

E n g i n e e r i n g D i v i s i o n - T o t a l s h a p e e l a s t i c and r e a c t i o n c r o s s -

2 3 5 2 3 9 

s e c t i o n s h a v e b e e n c o m p u t e d f o r Nb, P b , U and ' Pu on t h e 

b a s i s o f o p t i c a l model i n t h e e n e r g y r a n g e 1 . 0 t o 1 0 . 0 MeV. 

The r e a c t i o n c r o s s - s e c t i o n h a s b e e n p l i t up i n t o compound 

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

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

* To b e p r e s e n t e d a t t h e Symposium on F a s t R e a c t o r 
P h y s i c s a n d R e l a t e d S a f j y b e i n g h e l d a t K a r l s r u h e . 
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2 4 * G e n e r a t i o n o f C r o s s - S e c t i o n s f o r F a s t R e a c t o r A n a l y s i s -

V . K . S h u k l a and S . B . Garg - R e a c t o r E n g i n e e r i n g D i v i s i o n - F o r 

f a s t r e a c t o r a n a l y s i s a 2 6 g r o u p c r o s s - s e c t i o n s e t h a s b e e n 

g e n e r a t e d c o v e r i n g t h e e n e r g y r e g i o n t h e r m a l t o 10 MeV f o r 

m a t e r i a l s H, B e , C, 0 , N a , C r , F e , N i , Mo, Th, 2 3 3 T I , 2 3 4 U , 
235TT 2 3 6 2 3 8 . . 2 3 9 , 2 4 0 „ 

U» U, U, P a n d P . S e l f s h i e l d i n g e f f e c t s h a v e 

b e e n a c c o u n t e d f o r by c a l c u l a t i n g r e s o n a n c e i n t e g r a l s u s i n g 

' n a r r o w r e s o n a n c e ' a n d ' n a r r o w r e s o n a n c e I n f i n i t e l y h e a v y 

a b s o r b e r ' a p p r o x i m a t i o n s . I n e l a s t i c g r o u p t r a n s f e r m a t r i c e s 

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

2 5 . F i v e P o r t S w i t c h i n g Mafenet 1^ - T . P . D a v i d , N. S a r m a , 

M. B h a t i a and P . R . S u n d e r Rao - N u c l e a r P h y s i c s D i v i s i o n -

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

T a t a ' A ' g r a d e s t e e l and a s s e m b l e d . A m a g n e t mount h a s b e e n 

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

movement o f t h e m a g n e t b y • i . 5 cms i n t h e d i r e c t i o n 

p e r p e n d i c u l a r t o t h e b e a ^ a x i s . The m a g n e t c o i l t ias b e e n 

f a b r i c a t e d f r o m e l e c t r i c a l g r a d e a l u m i n i u m t u b i n g o f 1 2 . 7 mm 

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

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

l e n g t h . The c o i l was made i n u n i t s o f d o u b l e l a y e r s o f 1 1 t u r n s 

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

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

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

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

i s s t a b i l i z e d b y a b a n k o f s e r i e s c o n t r o l l e d t r a n s i s t o r s . The 
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s t a b i l l z a t l o n u n i t h a s b e e n b u i l t b y t h e T e c h n i c a l P h y s i c s 

D i v i s i o n . 

I t i s p r o p o s e d t o p r o v i d e e a c h e x i t p o r t w i t h a p a i r 

o f a d j u s t a b l e i n s u l a t e d p i c k up s l i t s . The a m p l i f i e d s i g n a l ^ 

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

s u p p l y f e e d i n g an a u x i l i a r y c o i l wound w i t h 2 0 0 0 t u r n s o f 

e n a m e l l e d w i r e . A p a r t f r o m g i v i n g an a d d i t i o n a l s t a b i l i s a t i o n 

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

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

c u r r e n t . 

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

b e e n a l r e a d y b u i } t a n d a s s e m b l e d . The s y s t e m I s u n d e r g o i n g 

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

The f i v e p o r t vacuum c h a m b e r and o t h e r c o n n e c t i n g t u b e s , 

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

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

f a b r i c a t i o n . 
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B. TATA INSTITUTE OF FUNDAMENTAL RESEARCH 

1« Gamma rays from the reaction ^Mn(p.n - K.V.K. Iyengar, 

B. Lai and S.K. Gupta - The 510 and 680 keV levels in ^Fe reported 

by Kim do not seem to be generated in the ,n)^Fe reaction to 

an intensity higher than 8fo and respectively of the 413 keV level 

as determined by observing the direct gamma radiations with a lithium 

drifted germanium detector, with incident protons of energy 1.80 -

3.50 MeY. The measured angular distributions of the 935 and 1322 keV 

gamma rays at E = 2,40 and 3,50 MeV and that of the 1413 keV gamma. 
. r 

rays at E^ = 3»50 are in reasonable agreement with those calculated 

from statistical model. The reaction proceeds through the compound 

nucleus and the random phase approximation appears to be valid for 
56 the compound nucleus Fe at these excitation energies. 

149 2. Magnetic moment of the 114 keV state in Pm - P.N. Tandon 
149 

and H.G. Devare - The magnetic moment of the 114 keV state in Pm 

has been measured from the rotation of the angular correlation pattern 

in an external field. The gamma cascades used were 424 - 114 keV and 

542 - 114 keV. Differential correlation was done to find out the 

attenuation coefficient G2. The value of 1 g* factor obtained is 

1.04 + 0.14 after correcting for G2 and the paramagnetic correction yfl 

This corresponds to a value J*- =• 2.60 + 0.35 for the spin 5/2 of 

this state. 

131 
3. Measurement of the 'g' factors of two levels of I -

P.N. Tandon and H.G. Devare - The 'g' factors of the 150 keV first 
131 

excited state and a state at 1797 keV of ' I have been measured from 

the rotation, of the angular correlation pattern in an external magnetic 
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field. The integral method was used and coincidence counting rates 

at 135° were recorded for two directions of the field. The gamma-ray 

cascades involved are 452-150 keV in the case of the 150 keV state 

and 102-200 keV for the 1797 state. 

The results are 

G t = 0.097 + 0.012 for a magnetic field of 13.2 kg 

and g = 1.11 +0.20 for the 150 keV state 

G2 = 0.073 + 0.016 for a magnetic field of 12.8 kg and 

g = 0.16 + 0.05 for the 1797 keV state. 

In the latter measurement the attenuation coefficient due to 

time-dependent perturbations was seen to be G^ = 0.9 + 0.1 by 

studying the anisotropy as a function of time by delayed coincidence 

technique. 

228 4. On the spin of Ac from beta decay experiments -

5.K. Bhattacherjee, S.K. Mitra, H.C. Jain, H.C. Padhi, K.S. Bhatki 
228 

and D.C. Ephraim - The spin of the odd nucleus Ac(T \ = 6.13 hrs) 

has been determined to be I = 3 from the beta-circularly polarized 

gamma correlation studies on two prominent beta-gamma cascades: 

(i) 1.19 MeV beta-group - (966 and 908) keV gamma rays and (ii) 1.76 MeV 

beta group - 338 keV gamma-ray. The matrix element ratio, X for the 

1 .76 MeV beta transition has been determined to be X = 0.40 '+ 0.10. 

56 
5. Fermi matrix elements in allowed beta transitions in Co. 
58Co and 134Cs - S.K. Bhattacher jee, S.K. Mitra ajid H.C. Padhi -

The angular-correlation asymmetry parameter for circularly polarised 

"V-rays following allowed/h decay has been measured for three nuclei -

-^Co, ^8Co and 1^Cs. The polarimeter employed the usual forward 
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Compton scattering of Y -rays. The measured asymmetry parameter 

A and the Fermi matrix element M^, in these decays are as follows! 

A Mp.105 

56 
Co 0.014+0.022 0.5+0.1 

58Co - 0 . 1 6 +0.04 0 . 3+2 .0 

1 3 4 C a - 0 . 0 7 2 + 0 . 0 1 8 0 . 6 + 0 . 1 

The present available data on measurements of the Fermi matrix 

element Mj, in different regions of the periodic table are reviewed 

in the light of iaospin impurities of nuclear wave-functions. 

. 192 
6. Beta-gamma correlation measurements on Ir -* 
S.K. Bhattacherjee, S.K. Mitra, H.C. Jain, and H.C. Padhi -

The beta gamma directional correlation in the 536 keV beta group 

and the 605 keV 612 keV geurina rays in the decay of 72d has 

been measured at several beta ray energies. The measured correlation 

coefficient, (W), is found to rise from - 0.074 ± 0.015 at 185 keV 

to - 0.098 + 0.010 at 255 keV and then starts falling; near the 

end-point energy the anisotropy is found to be very small. The large 

/ - Y anisotropy observed conclusively establishes that the parity 

of is negative. Attempts have been made to extract information 

about the relevant matrix element ratios governing the 536 keV 

transition. The beta-gamma directional correlation in the outeryS group 
A + Y + 

of 669 keV and 469 keV Y-ray ( 4 " — » 4 — ) has also been measured? 

it shows nearly isotropic correlation in the beta energy region 400 

to 650 keV. The beta gamma circular polarization correlation in the 

above cascade has also been measured. It is concluded that while 

large cancellation among the vector type matrix elements is responsible 
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for the observed energy dependence of the beta gamma aniso-

tropy in the 536 keV beta group, the outer group of 669 keV 

apparently satisfies the quasi-allowed approximation. The 

nature of the 785 keV (4+),921 (3+) states in 1 9 2Pt is discussed 

in the light of these findings. 

* Present Address: Department of Physics,California 
Institute of Technology, Pasadena, California. 

7, Magnetic moment of the 1290 keV (3/2~) in 5 9Co -

Y.K. Agarwal, C.V.K. Baba* and S.K. Bhattaeherjee - The life 

time and the magnetic dipole moment of the 1290 keV (3/2") state 
59 

in Co have been measured to be T | = (Q..59 + 0.02) nsec. and 

A* = 1.90 + 0.35 n.m. The electromagnetic properties of the 

1100 keV and the 1290 keV states have been explained by assign-

ing a mixture of P 3/2" and ^f7/2, 2*; 3/2" j configurations to 

the 1100 keV and 1290 keV states. 
* Member, Bhabha Atomic Research Centre. 

8. Measurements of the g-factors of 2* states in even nuclei 

utilizing hvnerfine fields in iron lattice (l).316 keV state in 
1Q2 1 9 4 Pt and 328 and 622 keY states in Pt - Y.K. Agarwal, 

C.V.K. Baba** and S.K. Bhattacherjee - The g-factors of the first 
+ 19 2 + excited 2 state in Pt and the first and second excited 2 

1 9 4 

states in Pt have been measured by integral gamma-gamma 

angular correlation method utilizing the hyperfine magnetic fields 

at Pt nuclei in the dilute Ir-Fe alloys. The following values 

have been obtained. 
q o 

316 keV state in Pt, g = 0.33 • 0.05* 
1Q/I ~ 

328 keV state in xy*Pt, g = 0.24 + 0.03 
622 keV state in 1 9 4Pt, g = 0.15 + 0.05 

* A Schwarzchild Phys. Rev. 141 (1966) 1206 
** Member, Bhabha Atomic Research Centre, Trombay. 



• imt O""* 

9* Spectral shapes and a Beta-Gamma Directional correlation 
172 "W — 

in the Beta Decay of 1 I'm (I ** 2 ) - P.G. Hansen, H.L. Nielsen . 

and K. Wilsky, Research Establishment Risco, Roskilde, Denmark; 

Y.K. Agarwal, C.V.K. Baba, and S.K. Bhattacherjee - The isotope 172 + + + 172 
Tin populates the 0 , 2 and. 4 states of the ' ground-state 

rotational band directly in beta decay. The shapes and intensities 

of the three beta groups have been measured by means of a six-gap 

magnetic spectrometer operated in coincidence with a Nal(Tl) crystal. 90 The experimental shape-factor plots are taken relative to the Y 

shape factor measured in the same circumstances, and it is concluded 
172 

that°on this basis the shapes of a l l three Tm beta groups agree 

with theoretical shape for a first-forbidden unique transition. The 

directional correlation for the 2" {fi)2+ ( V ) 0 + cascade has been 

measured at six energies from 1010 to 1550 keV and these results 
— + too are consistent with the assumption that the 2—>2 beta 

— + 

transition is purely of tensor rank 2. The data for the 2 — > 2 

transition are analysed on the basis o f the modified B. . approximation, 

which defines parameters X and Y corresponding to the relative 

contributions of tensor ranks 0 and 1 respectively. The shape 2 2 

measurement provides the limit X + Y <s 0.10, whereas the angular-

correlation measurement gives 
Y « I.64X + (0 .02 + 0.03). The reduced 
—1 transition probabilities (f^i) can therefore be compared with the theoretical intensity rules for A a 2 , which predict the ratios 

+ + + 

0.70 : 1 • 0.05 for the branches to the 0 , 2 and 4 states. The 

experimental result i s (0.63 ± 0.19) * 1 - (O.O46 + 0.007). 

10. Level of 149Pm from the Decay of 149Nd* - K.P. Gopinathan** 
+ 149 and R.M. Singru The decay of Nd has been investigated by means 

of a double-focussing beta-ray spectrometer, a Ge(Li) gamma transitions 

in ''49pm o n the -basis 0f internal-conversion measurements? 114 keV(Ml+Es), 
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156 keV (El), 189 keV (M1+E2), 211 keV(Hl + 20% E2), 

240 keV (M2) , 268 keV (Ml + 30'/, E2) , 270 keV (El), and 

327 keV (El), The gamma spectra studied in a well-type 

3-in X3-in. Nal(Tl) crystal as well as a Ge(Li) detector 

showed high-energy transitions upto 1540 keV. Gamma-gamma 

coincidence measurements and delayed-gating technique established 
149 energy levels in Pm at 114, 189, 211, 240, 270, 397, 538, 

654, 767 and 966 keV. Other possible high energy levels 
149 

weakly populated from the decay of Nd are discussed. A 

combined analysis of the earlier gamma-gamma directional 

correlation measurements and the present internal-conversion 

measurements lead to the following spin and parity assignments 

to the low-lying energy levels of 1 4 9Pm : 114 keV (5/2+) , 

211 keV (5/2), 240 keV (ll/2~), 270 keV (7/2~), and 538 keV 

( 5 / 2 - ) . 

* Published in Phy. Rev. 150 (1966) 985. 
** Present address: Drookhaven National Laboratory, 

Upton, New York. 
+ Present address: Indian Institute of Technology, 

Kanpur, India. 

11. A Current integrator for use in nuclear reaction 

Studies - S.K. Gupta - A simple transistorized current 

integrator circuit, linear in the current range 1 nA - lO^uA, 
— 1 2 

has been designed. It is having a leakage of about 5 x 10 amp. 

with the reproducibility of the calibration to + 0.3%. The 

circuit employs a direct coupled amplifier, a schmitt trigger, 

a gated free-running multivibrator and a charge pump. The 

inclusion of the multivibrator gives continuous operation under 
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occasioiinl overload surges of the input current. The 

performance of the circuit can he further improved by using 

temperature compensated zener diodes for power supplies. 
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C. SAHA. INSTITUTE OF 11UGLEAB PHYSICS. CALCUTTA-?. 

1. Decay of 98Y to the 5.22 and 3.52 MeV levels of 88Sr -
88 

S. Shastry and K. Bhattacharyya - Decay of Y has been studied in 

a 10 cm in diam and 10 cm thick NaT(Tl) phosphor. As the mass 

difference of 88Yand °8Sr is 3.62 MeV, it is energetically 

possible that J.22 and 3.52 MeV states of 88Sr may be excited by 
88 flfi the decay of Y. These levels 3.22 MeV and 3-52 MeV of 3r 

88 

have been identified in the capture decay of Y. The 3.22 MeV 

level decays by a direct transition 0.03) to the ground 

state and also through a 1.36 = 3) - 1.86 MeV cascade. The 

3.52 MeV level decays directly to the gi-ound state .01). 

125 

2. Gamma-gamma angular correlation in Sn - A.K. Nigam and 

R. Bhattacharyya - Gamma-gamma angular.' correlation between five 

cascades 0.81 - 1.07 MeV, 0.91 - 1.07 MeV, 0.34 ~ 1.07 MeV, 0.47 -

1.41 MeV and 1.16 - 1.07 MeV has been measured with the help of 

sum coincidence technique. Spin assignments to the 2.23, 1.98, 1.88, 

1,41 and 1.07 MeV levels of 125Sb are found to be 11/2, 11/2, 13/2, 

11/2 and 7/2 respectively. 

3. Studies in 187W - A.K. Nigam and R. Bhattacharyya - The levels 

of 18^Re decaying from ^^(Tg- = 24 hrs) were studied using the total 

absorption gamma spectroscopy, various i - i coincidence and Y angular 

correlation techniques. A search for the existence of 760 and 911 Kev 

levels was made using the total absorption gamma spectrometer. The 

/ - / directional angular correlation experiments on the 72 - 134 keV 

and 552 - 134 keV cascades were also perfonned. 
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4« The Gyromagnetic ratio of the 379 keV level of -

A.K. Nigam and R. Bhattacharyya - The g-factor value of g =» 0.274 + 

0.021 of 379 keV level (Tj ~ 50 x 10~9 sec) of l69Tm hag been 

measured.by observing the perturbed angular correlation.in the 

applied magnetic field with the help of Differential - Delay -

Reverse - Field Method. Further experiments are in progress in 

this line* 

5« The Gyromagnetic ratio of the 122 keV level of 1^2Sm -

A.K. Nigaxa and R. Bhattacharyya - The g-factor of 122 keV level 

(T^ =1.4 ns) of Sm has been measured with the help of Integral 

Reverse Field Method utilizing the perturbed angular correlation 

technique. 

181 

6. The g-factor measurement of 480 keV level of Ta -

A.K. Higam and R. Bhattacharyya - The differential - Delay - Reverse 

Field method DDRF has been used to measure the gyromagnetic ratio 181 

of the 480 keV level of Ta, The results axe in fairly good 

agreement with values obtained by other workers. 

88 7. On the Electric Dipole and Octupole transition in Sr* -

S. Shastry and A.K. Saha - Exact zero-range force calculation have 

been performed to explain the collective nature of the 2 .76 MeV 3 
D O 

state of Sr. The results show that the El transition is in good 

agreement with experiments while E3 transition falls short by a 

factor of 10. 

*Nucl. Phys. (1966) 393 
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8 8 On the collective octupole state in Sr* - S. Shastiy and A.K. Sali 

A finite-range force calculation has been performed to explain the 
„ 88 collective character of the 2.76 MeV 3 octupole state of Sr. The 

ratio of experimental to theoretical transition probability as 1.96. 

*Nucl. Phys. A21 (1967) 

+ ' 1 1 6 9. Collection nature of the 1.29 MeV 2 state of Sn - S. Sen 

Exact zero-range force calculation have been performed to explain the 
4" i "1 (5 

collective nature of the 1.29 MeV 2 state of Sn nucleus containing 

50 protons and 66 neutrons. Considering only one hole - one particle 

neutron excitation, quite satisfactory agreement v/ith experimental 

results was obtained. The results obtained v/ith S -force strengths = 

22 MeV are given.below along with the experimental values for ready comparison. 
State (J " ) Calculated Experimental 

First 

Second 

1.29 

2.68 

3.10 

1.29 

2.12 

3.06 

Transition 
probabilities Calculated values Experimental 

T(E2) from first 2 
to ground state 

T(M1) from second2 
to.firat 2* 
T(E2) from second 
2+ to ground, state 

12 - 1 0.25 x 10 sec 

1.8 

12 - 1 0.56 x 10 sec 
12 - 1 1.4 x 10 3ec 

0.8 
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D. NUCLEAR PHYSICS LABOI^POKY, BOSE INoTITPTE, CALCUTTA 9 

1• Smperical Estimation of Coherent Scattering Cross Section of 

Gamma Jiays - A. Hath and A.M. Chose - Jin empirical formula- has been 

obtained by an analysis ox the available cross section data especially 

by studying the dependence of the cross sections or the atomic 

number of the scatterer (s), energy of the photon (E) and on the 

transfer of momentum (q) during the scattering procesa. Tho basic 

difference of the formula reported earlier with the final expression 

is the inclusion of a specifically energy dependent term which is important 

only for E > 0.4 MeV and increases monotonically with E and q. The 

formula is given by the following expression 

(1) 

where C~ ({9} denotes the Rayleigh scattering cTOSS section in barns 
K 

per unit solid angle at the scattering angle 9; 

(pi^'V = (lyj for £ > 0-4 /W 

.= 1 f o r E ^ o - 4-n«v 
n(q) = 2.90 + 0.089 + 1*21<l' - 0.36q5 - 0-90 exp ( - 500q2); and 
fr(l) = ( 0 - 1 4 + f w 0 ^ % ^ 0 - l n C , 

= (3-lS%)'rj0 for o-imc& 

In the above E is expressed in Mev and q in mc unit. 

The empirical formula as given by the above expression has been 

compared with the experimental data for Pb, and Cu scatterers in the 

energy range 0.279-1.33 MeV. In the case of Pb, the experimental data 

agree quite well with the values predicted by the formula over the 

entire range of q for which the formula is valid? the difference between 
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the two results,being within + 10$ in most cases. In the case of Sn, 

although there is general agreement of the experimental data with 

the formula within the range of experimental uncertainty, there is 

a systematic trend of the cross section data in the range q = 0.5 mc 

to about q = 1 mc to be higher than the values given by the formula. 

This trend is however, not unexpected because for this range of q, 

the hard noncoherent fraction of the scattered radiation poses a 

serious problem to the experimental measurement of the coherent 

scattering cross sections from low Z elements like Sn. 

The formula has also been compared with the accurate theoretical 
2 

data of the Birmingham group for the K-ahell of Hg at 1.28 and 2.56 mc 

photon energies. The agreement between the two results is very good. 

This shows that the coherent scattering cross section calculated 

from eqn. (1) is quite accurate and may be reliably utilised in the 

estimation of the coherent scattering cross; sections in a large 

number of experimental situations where accurate theoretical data do 

not exist. The form factor results of Nelms and Opperihum agree well 

with the results of eqn. (1) for q upto 0.2 mc unit. 

2, Measurement of (n,2n) Cross Sections of fast Neutrons -

Arun Chatterjee, A. Hath and A.M. Ghose - (n,2n) cross sections of 

several nuclei have been measured absolutely by measuring the absolute 

value of the fast neutron flux by a heavily biased plastic scintillator 

and the absolute value of the positron activity using an absolutely 

calibrated high resolution coincidence spectrometer. 

The measurement of the fast neutron flux has been carried out 

by a new procedure developed in our laboratory. 

The samples have been irradiated using the Bose Institute neutron 
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spectrometer keeping the deuteron energy confined to 130 kev. The 

irradiations were carried out in the forward direction and the 

incident neutron energy was thus 14.8 + 0.1 MeV. 

Absolute calibration of the positron coincidence spectrometer 

has been carried out with the help of secondary standard sources 

of the same dimensions aa the samples. The secondary sources have 

been calibrated by using reference sources available through the 

courtesy of N.B.S., U.S.A. 

Table I shows the experimental (n,2n) cross sections obtained 

in the present work. The estimated error in our measurements is of 

the order of + 1 Ufo. 

TABLE I 

(n,2n) Cross Sections of Nuclei for 14.8 MeV neutrons 

Nuclei Cross Section (in mb) 

46.3 + 4.6 

509 + 51 

165 + 16 

950 + 95 

530 + 30 

3. (n,p) Cross Section variation of 14.8 MeV for a few nuclei at 
E
n = 14.1 +0.1 to 3 n = 14.8 + 0.1 MeV - B. Mitra - Attempts to add 

proton shell effect to other structural effects in statistical model 

calculations of (n,p) cross sections have been attempted by several 

workers (Chatterjee, Nucl. Phys. 60, 1964, 273) . The computed cross 

section values have been presented for comparison side by side with' 

19, 

63 

64 

69, 

107 

Cu 

Zn 

Ga 

Ag 
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experimental values which are obtained by averaging of scattered 

experimental data. In this connection to find out how far it is 

justified to have "averaged" cross sections for such comparison, we 

performed experiment s, even in a "poor resolution" way. V«'e have 

measured (n,p) cross sections of Cl, Cu, and As, at = 14,1 

+ 10.1 MeY and at En = 14«8 +0.1 MeV respectively. Even in this 

poor resolution experiment of A E ~ 100 keV, there are considerable 

fluctuation of Ĉ jj values for a mean E^ fluctuation of 0.7 MeV, 

which is shown in the table I. The values obtained are relative 
63 to Cu, the excitation function of which has been carefully measured 

by Csikai (Doctoral thesis, 1966). vv'e have used Csikai's experimental 
75 

curve, having extrapolated it upto 14-8 MeV. The result for As 

is rather startling, since it represents a factor of 2 change in 
37 

this energy interval. Values of Cl also represent a trend which 

does not explain a vezy low value of cross section, 5mb. at a 

higher energy of 17 MeV. A scope for renewed excitation function 37 

measurement exists in the energy range 13-17 MeV for Cl as well as 
7 5 A S . 
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T A B L E I 

Nucleus En MeV rip in mb 
(author) 

n,p mb 
(literature) 

5 7 C 1 14.1 + 0.1 21 + 3 1 8 + 8 at 13.9 + .2 
Cohen and white. 

14.8 + 0.1 25 ± 3 31 + 7 at 15.1 + 25 
Mani et al. 

6 5 C U 14.1 + 0.1 19 + 2 2 6 + 7 Borman 

14.8 + 0.1 26 + 3 2 2 + 7 at 15.7 + .45 
Borman 

7 5 A S 14.1 + 0.1 15 + 4 20.7 + 1.5 Prestwood and 
Bayhurst 

14.8 + 0.1 33 + 3 15.9 ± 36 at 
En • 14.93 ± .36 Do. 
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E. LABORATORIES FOR NUCLEAR RESEARCH ANDHRA UMVERSITY. WALTAIR 
1* Determination of end-point energies of Beta Transitions with 

Siegbrahn-Slatis Spectrometer - T. Nagarajan, M. Ravindranath, 

K. Venkata Reddy and Swami Jnanananda - A Siegbahnslatis Intermediate-

image focussing spectrometer is optimised for shape measurements 

of beta spectra. The use of a plastic scintillator as the beta 

detector allows through pulse-height analysis an effective discrimination 

against scattered electrons and other backgrounds. A particular 

well-shape geometry is adopted for the detector, which renders the 

crystal back scattering effectively zero down to 50 keV. The Fermi-

analyais is carried out using exact Fermi functions derived from 

Bhalla and Rose tables. The end-point energies of the principal beta 

transitions of Co-60, Au-198 and In-114 are found to be 310 + 3, 

961 + 2 and 1990 + 2 keV respectively. The end-point energy of P-32 

beta transition after linearising the F-K plot is found to be 1710 + 

2 keV. The maximum energy of Pr-114 ground state transition is found 

to be 2999 + 5 keV. The spectral shape shows definite deviation from 

statistical shape. The Fermi analysis of the beta spectrum of Mo-99 

shows that there exists no beta feed to the ground state of Tc-99' 

The end-point energy of the highest beta-cpmponent feeding the 

142 keV level is found to be 1232 + 3 keV. 

2. 4*" —> 3* And 4~ —> 4* Beta Transitions in Ir-192 - K. Appalacharyulu, 

D.L. Sastry and Swami Jnanananda - Beta-gamma directional correlation 

measurements, both differential and integrals were made on 535 {J3 ) 

(605 + 612) keV (Y) and 669 {/>) - 469 keV ( Y ) cascades in the 

decay of Ir-192. In the case of the first cascade the angular correlation 

is found to exhibit an unusual behaviour with energy. The angular 

correlation function (W) exhibits a maximum in the' distribution. 

An attempt is made to evaluate the matrix element parameters responsible 
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for this type of behaviour. In the case of the second cascade the 

behaviour of £ (w) is found to be in accordance with the ' • 

approximation. 

30 Beta-trauma Angular Correlation Measurements in the decay of 

Sm-153 - K.S. Bow, D.L. Sastry and Swami Jnanananda - The energy 

dependence of the beta-gamma angular correlation of the (3/2") 

in the beta energy range 210-630 keV with a fast-slow scintillation 

assembly. The integral correlation experiment was also conducted 

and the results showed that was -0.04 + 0.001 and A^ was -0.001 + 

0.012. The results of the differential correlation experiment 

were in accordance with the quasi- allowed approximation applicable 

to some non-unique first forbidden beta transitions. 

4, Beta-gamma Angular Correlation Measurements in the decay of 

Ce-143 - M.L. Naraaimha Raju, D.L. Sastry and E. Kondaiah -

The energy dependence of the 1100 keV beta-293 keV ganma directional 

correlation is studied with a conventional slow-fast scintillation 

spectrometer. The present measurements are in favour of a spin 

assignment 3/2+ to the 351 keV level in Pr-143. The validity of 

quasi-allowed approximation in this 1100 keV beta-293 keV gamma-

transition is also discussed. 

cascade in the decay of Sm-153 was measured 

5. Lifetimes of the 57 And 351 keV Levels in Pr-143 -

V.V. Ramamurty, M.T. Rama Rao and V. Laksliminarayana - Measurements 
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of lifetimes of the 57 and 351 keV states in Pr-143, formed in 

the decay of Ce-143, are carried out by the delayed coincidence 

method using time to pulae height converter and a hundred channel 

analyser. The following results are obtained: 

Tl/2 °f t b e 5 7 k e V l e v e l : (4*05 + 0.12) ns. 
T ^ of the 351 keV level: (69 + 14) ps. 

The transition probabilities corresponding to these half 

liVes are estimated and compared with the single particle 

estimates. The theoretical values are also obtained using 

Pure De-Shalit type of wave-functions and the wave functions of 

Chowdhury and Kujawski, in the case of the 57 keV level. The 

present experimental values of T(E2) and T(Ml) are in good agreement 

with the later theoretical values. Assuming the ground state wave 

function of Chowdhury and Kujawski and expressing the 351 keV 

state as a superposition of the 7/2+ phonon and 5/2+ phonon parts, 

the present experimental value is employed to obtain their relative 

amplitudes as (0.70 + 0.18) and (0.30 + 0.08) respectively,, 

6. Mean-Life of the 538 keV State of Rh-103 - M.T. Rama Rao, 

V.V. Ramaraurty and V. Lakshminarayana - The mean-life of the 

538 keV state of Rh-103 is measured, for the first time, to be 

(56 + 18) ps, with a delayed coincidence spectrometer employing 

a time-to-4mplitude converter and using the centroid shift technique. 

The theoretical values of the transition probabilities are estimated 

assuming the configurations of the 40 and 93 keV levels to be (g g/2) 7/2 



a n d (s9/2) 9//2 a n d the 538 keV as a superposition of these configu-

rations and phonons and compared with the experimental values. 

Alternatively, the wave function of the 538 keV state is assumed to 

Dc, 5/zx _ f\ («J H*)"^ [(? ] 

7 and the 40 keV state is assumed to be (g^0) 

The present experimental value yielded the values of A 
/ 2 and>/ 1-A to be 

A 
Set I (0.81 + 0.26) and (0.59 + 0.19) 

Set II (-0.76 +0.25) and (0.65 + 0.2l) 

99 
7® Angular Correlation Studies in Tc - P Jagam and V.Lakshinarayana • 

Angular correlations of the cascades 740-180 keV and 740-(40)-140 keV 

are studied using a sum peak coincidence arrangement. The zero bias o o o 
sum peak coincidence spectra are recorded for angles 90 , 135 and 180 

between the detectors. The variations of the intensities of the 

peak at 920 keV yielded directly the correlation patterns of these 

two cascades together. The observed combined correlation pattern 

could be fitted in an equation W(»)« l-(0.031 + 0.006) Pg (Cos ft) 

+ (0.009 + 0.006) P^(Cos O). Assuming equal amounts of admixture of 

the two cascades and the spins of the ground, 140 and 180 keV states 

to be 9/2+, 7/2+ and 5/2+ respectively, the correlation coefficients 

are estimated for different spin values for the 920 keV state. A value 

of a+ yielded a good agreement between the theoretical and the present 

experimental values. This study is also used in an alternative analysis 

to predict the multipole character of the 40 keV unobserved radiation 
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in the latter cascade and the value of the quadrupole content is 

found to be less than 15$ for this transition, 

8. Studies on Core-Particle Interaction in some odd A Nuclei 

with ground State Spin M.N. Seetharamanath and V.Lakshminarayana -

An investigation is made into the core-particle interaction in some 

odd A spherical nuclei with ground state spin i, A scalar 

interaction of the form H. ,-2L C, (T k,T k) is assumed between the m t K c p ' 

core and the particle where T^ and T^ are tensor operators operating 

on the core and the particle degree of freedom respectively. The 

relative contributions of the different terms are determined. For 

odd nuclei with ground state spin ̂  the terms K 0 and K « 1 are 

significant, A systematic study is carried out on nuclei Si-29, 

P—31, Fe-57, Se-77, Rh-103, Ag-107, Ag-109, Cd-111, Te-125, Hg-197, 

Tl-197, Iig-199, Tl-199, T1-201, TL-203 and T1-205 using the energies 

of the levels corresponding to the spin (3/2)+ and (5/2)+ and the 

energies of the 2+ states of the neighbouring even-even nuclei. The 

analysis revealed that the monopole (K • l) interaction strength 

is a constant whereas the product of the monopole matrix elements 

varies. On the other hand the dipole interaction strength varies 

and the product of the dipole matrix elements is a constant. 

9, Precompound and Compound Particles of Decay in (n.p) Reactions -

E. Kondaiah and K. Parthasaradhi - A few (n,p) reaction spectra have 

been analysed using the expressions given by Griffin(l) based on 

'excit-on* model. Evidence in favour of precompound particles of 

decay leading to low excitation of residual nuclei and emitted at forward 

angles, is obtained. 

(l) Phys. Rev. Lett. 17, 9(1966) 478 
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