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1 . 0 I N T R O D U C T I O N 

O w i n g t o t h e e x t e n d e d s h u t d o w n o f U N I S O R t o i n s t a l l a n o n - l i n e l a s e r 

s p e c t r o s c o p y s y s t e m a n d t o s h u t d o w n s o f t h e O a k R i d g e I s o c h r o n o u s C y c l o t r o n 

f o r m o d i f i c a t i o n t o a c c e p t h e a v y i o n i n j e c t i o n f r o m t h e 2 5 M V f o l d e d t a n d e m 

a c c e l e r a t o r ( H H I R F ) , o u r f i r s t U N I S O R r u n s i n m o r e t h a n 1 6 m o n t h s d i d n o t 

b e g i n u n t i l l a t e J u l y , 1 9 8 0 . T h e r e f o r e , w e u s e d t h i s p e r i o d o f t i m e t o 

r e d u c e a l m o s t c o m p l e t e l y the l a r g e b a c k l o g o f u n a n a l y z e d U N I S O R d a t a 

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

1 8 7 

A = 2 0 1 m a s s c h a i n (5 r u n s ) a n d o f A u d e c a y w e r e c a r r i e d o u t . 

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

(including the weak Y-ray transitions and conversion electrons) of nuclei 

i n r e g i o n s n e a r t h e L = 8 2 c l o s e d s h e l l . S u c h c o m p l e t e n e s s i n t h e 

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

w h i c h u n d e r l i e t h e i n t e r p r e t a t i o n o f n u c l e a r s t r u c t u r e f a r f r o m s t a b i l i t y . I n 1 8 1 1 2 1 8 7 
v i e w o f t h i s r e q u i r e m e n t , o u r J u l y , 1 9 8 0 , r u n [ T a ( C , 6 n ) A u ] t o s t u d y 

1 8 7 

t h e Y - r a y s i n the d e c a y o f 8 . 4 m i n A u p r o d u c e d d a t a o f t h e b e s t s t a t i s t i c a l 

q u a l i t y e v e r o b t a i n e d a t U N I S O R . 

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

o f t h e I n t e r a c t i n g B o s o n - F e r m i o n A p p r o x i m a t i o n ( I B F A ) p r e d i c t i o n s f o r o d d - A 

g o l d i s o t o p e s (A = 1 8 5 - 1 9 7 ) a n d t h e i r c o m p a r i s o n w i t h c u r r e n t e x p e r i m e n t a l 

r e s u l t s . T h e l a t e s t v e r s i o n o f t h e c o m p u t e r c o d e s P H I N T a n d O D D A h a s s u p p l a n t e d 

t h e e a r l i e r o n e o n t h e C D C C y b e r 7 0 / 7 4 G e o r g i a T e c h c o m p u t e r . I n a d d i t i o n , t h e 

I B F A c o d e N P B 0 S w a s i m p l e m e n t e d t h i s y e a r o n t h e G e o r g i a T e c h c o m p u t e r . 

O u r c o m p l e t e d i n v e s t i g a t i o n o f t h e h i g h l y r e t a r d e d M 4 t r a n s i t i o n s f r o m t h e 1 9 9 2 0 1 

s l / 2 i s o m e r i c s t a t e s i n ' B i , o n w h i c h a m a n u s c r i p t w i l l s h o r t l y 

a p p e a r i n N u c l e a r P h y s i c s A , w a s c i t e d b y t h e v i s i t i n g U N I S O R r e v i e w c o m m i t t e e 

a s o n e o f t h e m a j o r a c h i e v e m e n t s i n U N I S O R r e s e a r c h i n t h e p a s t y e a r . 
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O n c a m p u s , t h e t h r e e - p a r a m e t e r X X * t , X c e - • t, a n d X y t x - r a y c o i n c i d e n c e 

m e a s u r e m e n t s i m p l e m e n t e d o n o u r N D - 4 4 2 0 m u l t i p a r a m e t e r , m u l t i c h a n n e l a n a l y z e r 

a r e s i m i l a r t o c o i n c i d e n c e m e a s u r e m e n t s a t U N I S O R a n d p r o v i d e e x c e l l e n t 

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

t h e n l a t e r p a r t i c i p a t e i n U N I S O R r e s e a r c h . M o r e o v e r , s u c h c o i n c i d e n c e 

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

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

w h i c h i s b e c o m i n g e x c e e d i n g l y i m p o r t a n t a t U N I S O R . 

T h e s e X X - t t h r e e - p a r a m e t e r m e a s u r e m e n t s w i t h h i g h r e s o l u t i o n S i ( L i ) 

a n d G e ( H P ) x - r a y d e t e c t o r s a r e u s e d t o o b t a i n t h e L ^ - s u b s h e l l y i e l d s 

fJ2> a n d f ^ ^ a n d L 2 ~ s u b s h e l l C o s t e r - K r o n i g t r a n s i t i o n p r o b a b i l i t y ^ 2 3 ' 

T h e e x p e r i m e n t a l d a t a o n L j - s u b s h e l l y i e l d s a r e s p a r s e b e c a u s e o f t h e l a c k 

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

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

w i t h t h e t h e o r y . I n t h e c a s e o f ^ £ 3 * t * i e i n o s t r e c e n t r e l a t i v i s t i c 

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

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

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

c o m p l e t e a c o m p r e h e n s i v e s e t o f m e a s u r e m e n t s o n Z - 8 2 , i n o r d e r t o o b t a i n 

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

C o s t e r - K r o n i g y i e l d s f..» a n d t h e r a d i a t i v e b r a n c h i n g r a t i o s s . . 



A n n u a l P r o g r e s s R e p o r t 
D O E C o n t r a c t D E - A S 0 5 - 7 6 E R 0 - 3 3 4 6 O R O - 3 3 4 6 - 2 4 2 
O c t o b e r 3 1 , 1 9 8 0 

2 . 0 N u c l e a r S p e c t r o s c o p y S t u d i e s 

2 . 1 D e c a y of 2 u * T o a n d 2 ^ A t I s o b a r s 

A n a n a l y s is of t h e d e c a y o f ' P o (9 m i n , 1 4 m i n ) i s n e a r i n g 

c o m p l e t i o n u n d e r t h e c o o r d i n a t i o n of D r . R . A . B r a g a . T h e a c t i v i t y wat. 

1 4 

p r o d u c e d at U N I S O R b y b o m b a r d i n g n a t u r a l I r w i t h 1 1 3 M e V N i o n s , a n d t h e 

d a t a a c q u i r e d i n c l u d e s y-ray a n d ce s i n g l e s , yyt c o i n c i d e n c e , a n d Y ~ r a y 

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

i n v e s t i g a t i o n of t h e e x c i t e d s t a t e s i n w a s t h a t o f K o r m a n , e t . a l . 1 ^ . 

K o r m a n , D . C h l e b o w s k a , T . K e m p i s t y , a n d S . C h o j n a c k i , A c t a P h y s . P o l o n . 
( W a r s a w ) B 7 , 1 A 1 ( 1 9 7 6 ) 

201 
I n T a b l e I w e l i s t t h e y - r a y s a s s i g n e d t o t r a n s i t i o n s i n B i , a l o n g 

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

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

t h e d e c a y s c h e m e s h o w n i n F i g ^ 1 . (A n u m b e r of w e a k , u n a s s i g n e d Y ~ ^ a y s 

o b s e r v e d in t h e s p e c t r a a r e n o t l i s t e d i n t h e t a b l e s n o r s h o w n i n F i g . 1 . ) 

A m a j o r p o r t i o n o f t h i s s c h e m e i s t h e b a n d b u i l t u p o n t h e s ^ ^ s h e l l - m o d e l 201 
i n t r u d e r s t a t e a n d t h e M 4 i s o m e r i c t r a n s i t i o n d e p o p u l a t i n g t h i s s t a t e i n B i , 

( s e e S«jct. 2 . 2 ) . I n a d d i t i o n w e o b s e r v e a l e v e l s t r u c t u r e p o p u l a t e d b y t h e 

d e c a y o f t h e h i g h - s p i n 1 3 / 2 + i s o m e r i c s t a t e o f ^ ^ P o (9 m i n ) , ( s h o w n i n F i g . 
1 , r i g h t s i d e ) , a s w e l l a s a s t r u c t u r e f e d b y t h e d e c a y o f t h e 3 / 2 - g r o u n d -

s t a t e o f 2 0 1 * P o ( 1 4 m i n ) ( s h o w n i n F i g . 1 , l e f t s i d e ) . W e o b s e r v e b o t h 

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

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

c a s c a d e . 

T h i s w o r k i s p a r t o f a U N I S O R e f f o r t t o i n v e s t i g a t e t h e s y s t e m a t i c s 

o f t h e l i g h t Z • 8 3 n u c l e i . I t i s o f p a r t i c u l a r i n t e r e s t t o s t u d y t h e 

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

c o r e s . I n t h i s d e s c r i p t i o n , t h e 5 / 2 - , 7 / 2 - a n d t h e 1 1 / 2 - , 1 3 / 2 - , 1 5 / 2 -
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Fig. 1 - Partial decay scheme of Bi populated in the decay 

of ^ ^ " ' S p o (9 min, 14 min) . Relative intensities 

appear in Table I, along with tentative multipolarity 

assignments. The right side of the decay scheme is 

populated from the decay of the 13/2+, 9 min ^ ^ " P o 

isomer, while the left-side arises from decay of the 

3/2-, 14 min ground state. 
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. 201 s t a t e i n B I r e s u l t f r o m t h e c o u p l i n g o f t h e h ^ ^ s i n g l e p r o t o n s t a t e 

t o t h e 2 + o n e - p h o n o n a n d 4 + t w o - p h o n o n s t a t e s o f t h e ^ ^ P b c o r e . T h e 

r e s u l t i n g c o u p l i n g s c h e m e c a n a l s o b e c o m p a r e d t o t h e Z = 8 1 p r o t o n - h o l e 

- 1 2 0 0 1 9 9 

s y s t e m frhg^ ® P b T l ) . U p o n c o m p l e t i o n o f t h i s s t u d y , p u b l i c a t i o n 

i s p l a n n e d i n N u c l e a r P h y s i c s A . 

A ] s o t h i s y e a r w e h a v e c o n t i n u e d o u r i n v e s t i g a t i o n o f t h e d e c a y o f 201 
A t . T h i s is p a r t o f a n e f f o r t t o o b t a i n i n f o r m a t i o n o n e x c i t e d s t a t e s 

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

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

t h a t h a v e b e e n d e v e l o p e d t o d e s c r i b e n u c l e i w i t h Z ^ 8 0 . I n p a r t i c u l a r , 

e x c i t e d s t a t e s o f t h e o d d - m a s s Pc i s o t o p e s , a n d e s p e c i a l l y t h e l o w - s p i n 

s t a t e s d u e t o the c o u p l i n g o f t h e i-^3/2 u n P a i r e d n e u t r o n 1 0 t h e c o r e , 

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

t h e v a l i d i t y o f t h e M e y e r t e r V e h n t r i a x i a l r o t o r m o d e l i n f h i s r e g i o n . 
;»01 + 

S i n c e ' A t d e c a y s v i a a n a l p h a b r a n c h a s v e i l a s b y B / E C d e c a y , 
1 9 7 

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

A c t i v i t i e s o f A t w e r e p r o d u c e d v i a t h e I r ( 0 , 6 n ) r e a c t i o n a t 

U N I S O R . T h e d a t a a c q u i r e d s o f a r c o n s i s t s o l e l y of y - r a y m u l t i s p e c t r a l 

s i n g l e s . T h e a n a l y s i s o f t h e s e d a t a h a s r e s u l t e d i n t h e i d e n t i f i c a t i o n 201 

o f s e v e r a l y - r a y s a s s o c i a t e d w i t h t h e A t d e c a y . T h e y - r a y s o b s e r v e d a t 

4 9 4 , 7 6 3 , a n d 8 4 9 k e V d e c a y w i t h h a l f l i v e s r a n g i n g f r o m 1 . 2 t o 1 . 7 m i n , 

c o n s i s t e n t w i t h t h e p r e v i o u s l y - r e p o r t e d h a l f l i f e o f 1 . 5 m i n r e p o r t e d f o r 
2 0 1 2 ) 1 9 7 

A t , w h i l e s e v e r a l o t h e r s d e c a y w i t h a h a l f l i f e c o n s i s t e n t w i t h B i 
3 ) 4 d e c a y ( 6 . 4 m i n ) ( 1 0 m i n W e n o t e t h a t t h e d e c a y c u r v e s w e o b t a i n f o r 

_ 
P . H o r n s h ^ j , P . G . H a n s e n , B . J o n s o n , N u c l e a r P h y s . A 2 3 0 , 3 8 0 ( 1 9 7 4 ) 

^ M . S . R a p a p o r t , i n A n n . B r o g , R e p t . O R O - 3 3 4 6 - 1 7 3 ( e d i t e d b y R . W . F i n k ) ; p . 2 2 ( 1 9 7 5 ) 

L e B e y e c , M . 
1 0 9 1 ( 1 9 7 h ) 
L e B e y e c , M . L e f o r t , J . I-ivet, N . T . P o r i l e , a n d A . S i i v o j a , P h y s . R e v . C 9 , 

201 
t h e y - r a y s a s s o c i a t e d w i t h A t d e c a y e x h i b i t c u r v a t u r e t y p i c a l o f a g r o w t h 
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a n d d e c a y r e l a t i o n s h i p . W e b e l i e v e t h a t t h i s s h a p e o f t h e d e c a y c u r v e s 

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

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

p l a n n e d X y * t e x p e r i m e n t , i n o r d e r t o d i s t i n g u i s h t h e s e y - r a y s a s s o c i a t e d 

19 7 201 201 
w i t h Bi f o l l o w i n g t h e a l p h a d e c a y o f A t f r o m t h o s e b e l o n g i n g t o T o 

f r o m t h e 3 + / E C d e c a y b r a n c h . (R. A . B r a g a a n d P . B . Serames) 



ORO-3346-242 

T a b l e I - G a m m a r a y s a s s i g n e d t o p o p u l a t e d i n t h e d e c a y o f ® P o 

(9 m i n , 1 4 m i n ) 

Energy (keV) Intensity (relative) Multipolarity 

1 8 8 . 7 3 7 . 7 6 M l + E 2 

1 9 5 . 8 3 0 . 5 4 ( E l ) 

2 1 7 . 5 5 0 . 6 6 M l + E 2 

2-f'O.l 2 7 0 . 3 8 M l + E 2 

2 7 2 . 2 3 7 . 3 6 

2 9 6 . 0 6 1 . 9 0 

4 1 1 . 9 2 3 3 . 5 6 

4 2 8 . 1 2 1 3 . 2 4 E 2 

5 2 9 . 6 5 1 0 . 5 8 ( E l ) 

5 3 4 . 7 6 1 0 . 5 8 

5 3 7 . 4 3 2 9 . 1 9 

5 4 3 . 8 5 3 . 5 9 

5 5 1 . 8 3 7 . 6 7 

5 8 3 . 3 3 5 . 4 8 

5 9 3 - 1 2 1 5 . 0 7 M l 

6 9 7 . 6 _5 4 . 6 7 

7 5 4 . 4 3 7 . 3 2 

7 7 1 . 7 5 4 . 4 6 M l 

7 9 1 . 3 4 1 4 . 2 1 

8 4 6 . 2 2 8 . 3 5 M 4 

8 7 4 . 7 4 4 . 8 6 

8 9 0 . 2 2 9 8 . 1 0 E 2 

9 0 4 . 2 2 5 0 . 6 1 

9 6 4 . 1 3 8 1 . 7 1 

9 6 7 . 6 3 1 0 0 

9 7 8 . 7 5 4 . 5 4 

1 1 7 5 . 2 3 1 0 . 5 9 

1 1 8 6 . 9 4 1 8 . 9 3 M l 

1 3 9 8 . 3 5 5 . 3 5 

1 5 0 2 . 1 8 3 . 5 3 

7 3 2 , 9 7 2 , 1 0 2 3 , 1 3 1 9 , 1 5 0 7 , 1 6 5 2 , 1 6 8 9 , 1 7 0 3 , 1 7 4 7 , a n d 1 7 7 9 k e V 

o b s e r v e d o n l y i n c o i n c i d e n c e . 
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2 01 2 Q i ^ TabLe II - Ganima-ray Coincidence in Bi from decay o£ '"Po (9 min, 14 min) 

G a t e c o i n c i d e n c e s o b s e r v e d 

1 8 9 2 4 0 , 5 4 3 , 5 8 3 , 7 9 2 , 1 3 1 9 

2 1 8 9 6 4 

2 4 0 1 8 9 , 5 3 0 , 7 3 2 , 7 7 1 , 9 8 0 , 1 3 9 8 , 

2 7 2 4 1 2 , 9 6 7 

2 9 6 8 9 0 

4 1 2 2 7 2 , 9 6 7 

4 2 9 5 8 3 , 7 9 2 

5 3 0 2 4 0 

5 3 5 2 1 8 , 9 6 7 

5 3 8 2 1 8 , 9 0 4 , 9 6 4 

5 4 3 1 8 9 , 2 4 0 

5 5 2 8 9 0 

5 8 3 1 8 9 , 2 4 0 , 4 2 9 

5 9 3 8 9 0 

6 9 8 9 6 7 

7 5 5 9 6 4 

7 7 1 2 4 0 

7 9 2 1 8 9 , 2 4 0 , 4 2 9 

8 7 5 9 0 4 

8 9 0 1 9 6 , 2 9 6 , 5 5 2 , 5 9 3 , 8 9 0 , 1 1 7 6 

9 0 4 5 3 8 , 8 7 5 , 1 0 2 3 , 1 6 8 9 

9 6 4 5 3 8 , 7 5 5 

9 6 7 2 7 2 , 4 1 2 , 5 3 5 , 6 9 8 

9 8 0 2 4 0 

1 1 7 6 8 9 0 

1 3 9 8 2 4 0 

1 5 0 7 2 4 0 

1 6 8 9 9 0 4 

1 7 0 3 8 9 0 
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199 2 0 1 2. 2 S l o w M 4 T r a n s i t i o n s In ' a n d the s ^ ^ I n t r u d e r S t a t e 

'Ihe c o m p l e t e d study of the b a n d b u i l t u p o n the 1 / 2 + s h e l l - m o d e l 

199 201 i n t r u d e r s t a t e in ' Bi and of the 8 4 6 keV M 4 i s o m e r i c t r a n s i t i o n 

201 d e p o p u l a 1 ing this s t a t e in Bi h a s b e e n a c c e p t e d f o r p u b l i c a t i o n in 

N'uclear P h y s i c s A (ref. 1 in j c c L . 8 . 0 b e l o w ) . In a d d i t i o n to b e i n g the 

only k n o w n " y ^ - i o r b i d d e n " M 4 t r a n s i t i o n in o d d - A n u c l e i , the i s o m e r i c 

201 

t r a n s i t i o n in Bi a p p e a r s to b e f u r t h e r h i n d e r e d b e c a u s e it is a 

h o l e p a r t i c l e t r a n s i t i o n . 
2 . 3 D e c a y of A t 

2 0 3 

Whil-2 the i n v e s t i g a t i o n of the d e c a y of A t (7 m i n ) r e m a i n s 

a p r i o r i t y p r o j e c t , no d a t a in a d d i t i o n to the p r e v i o u s l y m e a s u r e d y _ r a y 

s i n g l e s s p e c t r u m , h a v e b e e n o b t a i n e d to d a t e , o w i n g to the e x t e n d e d U N I S O R 

a n d O R I C s h u t d o w n p e r i o d s . A r u n is s c h e d u l e d for the l a t t e r p a r t of 

1 9 8 0 . T h i s p r o b l e m h a d b e e n p a r t of the d o c t o r a l t h e s i s of M r . C h r i s 

P a p a n i c o l o p u l o s , w h o h a s r e s i g n e d , a n d w i l l b e c o n t i n u e d by M r . P a u l 

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

187 2.4 Decay of Au (8.4 min) 

The detailed study of the decay of to "^^Pt has been 

continued with a recent successful YY't coincidence experiment. This was 

the first time that gold isotopes were mass separated at UNISOR, made 

possible by the development of a new high temperature ion source by R. L. 

Mlekodaj and using the 'L8''"Ta(12C+^,6n)1®^Au reaction of 95 MeV. Preliminary 

analysis indicates that these data represent the highest quality (both in 

statistics and in resolution) ever taken on a single isotope at UNISOR, 

amounting to approximately 2 x 10^ YY't events. 
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A p r e l i m i n a r y d e c a y s c h e m e , F i g . 2 , w a s d e v e l o p e d b y M a r v i n G r i m m 

a s p a r t of h i s P h D thesis"*^ . T h e r e a r e n u m e r o u s a s s i g n m e n t s in h i s s c h e m e 

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

e t a l . It is h o p e d t h a t the p r e s e n t w o r k , a n d o u r p l a n n e d ce " Y ' t 

c o i n c i d c n c c e x p e r i m e n t s w i l l be a b l e to r e s o l v e t h e s e d i s c r e p a n c i e s , i n 

o r d e r to b e t t e r o u r u n d e r s t a n d i n g o f the s t r u c t u r e o f the o d d - m a s s ? t 

i s o t o p e s . 

A p r e l i m i n a r y e x p e r i m e n t , m e n t i o n e d i n l a s t y e a r ' s a n n u a l r e p o r t , 

O R O - 3 3 4 6 - 2 3 6 ( 1 9 7 9 ) , i n d i c a t e d t h a t a s h o r t - l i v e d i s o m e r o f 1 8 7 m A u 

(< 1 s e c ) m a y e x i s t . W e p l a n t o i n v e s t i g a t e t h e e x i s t e n c e a n d d e c a y 

c h a r a c t e r i s t i c s o f t h i s i s o m e r . 

1 8 7 

T h e n u c l i d e P t is e s p e c i a l l y i m p o r t a n t in t h a t i t l i e s o n t h e 

b o r d e r l i n e b e t w e e n the n e a r - s p h e r i c a l n u c l e i f o r A ^ 1 8 7 a n d t h e s t r o n g l y -

d e f o r m e d s h a p e s of t h e f a r n e u t r o n - d e f i c i e n t r e g i o n A ^ 1 8 6 . I t is a l s o 

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

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

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

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

( I B F A ) 7 ) . 

5 M . A . G r i m m , J r . , P h D T h e s i s , G e o r g i a I n s t i t u t e o f T e c h n o l o g y ( 1 9 7 8 ) 

6 A . B e n B r a h a m , e t a l . , N u c l e a r P h y s . A 3 3 2 , 3 9 7 ( 1 9 7 9 ) 
7 
F . Iach'ello, " H o w W e l l C a n W e P r e d i c t N u c l e i F a r f r o m S t a b i l i t y ? " i n 

F u t u r e r i r e c t i o n s i n S t u d i e s of N u c l e i f a r f r o m S t a b i l i t y , e d i t e d b y 
J . H . H a m i l t o n , E . H . S p e j e w s k i , C . R . B i n g h a m , a n d E . F . Z g a n j a i 
( N o r t h - H o l l a n d P u b l i s h i n g C o . , A m s t e r d a m , 1 9 8 0 ) ; p . 2 8 1 f f 

It has been suggested that the proton (neutron) contributions can be probed by 

the coupling of the collective modes to an unpaired neutron (proton). The 

decay scheme 1 8 7 m , 8 A u -*• 1 8 7Pt will form part of the PhD thesis of Mr. Bruce 

Gnade. 
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109 

I. J Li let IMCS ol LNE g ^ ^ i n t r u d e r S t a t e H a n d Lwu Is ijn A g 1 rom 

109 Pd ( 1 3 . 4 3 h ) D e c a y 
109 

T h e m e a s u r e m e n t of l i f e t i m e s o f s t a t e s in A g b e l i e v e d to b e 

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

t e c h n i q u e s (300 p i c o s e c to 2 0 n a n o s e c ) a t G e o r g i a T e c h . A s y s t e m , c o n s i s t i n g 

o f a p l a s t i " s c i n t i l l a t o r and a G e ( L i ) d e t e c t o r u t i l i z i n g s t a t e - o f - t h e - a r t 

a m p l i t u d e a n d r i s e t i m e - c o m p e n s a t e d ( A R C ) t i m i n g m o d u l e s , w a s u s e d to s t u d y 1 0 9 l i f e t i m e s of l e v e l s p o p u l a t e d in the d e c a y o f 1 3 . 4 3 h P d , s o u r c e s o f 

w h i c h w e r e p r e p a r e d in t h e G e o r g i a T e c h R e s e a r c h R e a c t o r by t h e e n r i c h e d 

108 

P d ( n , y ) r e a c t i o n . T h e e v a l u a t i o n of t h e p r e s e n t d a t a r e s u l t s i n a v a l u e 

of a p p r o x i m a t e l y 0 . 8 n a n o s e c f o r the l i f e t i m e o f the 3 / 2 + , 7 2 4 . 4 k e V l e v e l , 

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

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

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

o n l y 0 . 0 0 1 8 % of a l l d e c a y s p o p u l a t e d t h e 1 / 2 + , 7 0 7 . 0 k e V b a n d h e a d m e m b e r , 

no measureable lifetime of the 707.0 keV member was obtained. This 

observation is consistent with a possibility that a doublet exists near 109 
707.0 keV, an Sat the member populated in the decay of Pd is not 

the band head. 

The latest data also indicate the presence of a y-ray at 697 keV in 

coincidence with low-energy transitions. The tentative placement of this 109 
transition between the 697 keV level and the 1/2- ground-state in Ag 

would conflict with the reported deexcitation of the 697 keV level to the 

9/2+, 132 keV level and the 7/2+, 88 keV isomeric state (see fig. 3). 

8T. El-Bedewi, Z Miligy, and H. Hanafi, Acta Phys. (Hungary) 38, 153 (1975) 

Additional measurements to resolve this apparent disagreement are in progress. 
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1 0 9 

F i g . 3 - P a r t i a l d e c a y s c h e m e f o r A g s h o w i n g t h e 1 / - + 

a n d 3 / 2 + s t a t e s a t 7 0 7 a n d 7 2 4 . 4 k e V w h i c h a r e 

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

b a n d . A l s o s h o w n i s t h e 6 9 7 k e V l e v e l w h i c h o n t h e 

b a s i s o f i t s d e c a y t o b o t h h i g h - s p i n s t a t e s ( 7 / 2 + a n d 

9 / 2 + ) a n d p o s s i b l y t o a l o w - s p i n s t a t e ( 1 / 2 - ) i n d i c a t e s 

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



724.4 
707 
697 

415.3 

911.4 

132.8 

88.0 

0.0 



A n n u a l P r o g r e s s R e p o r t - 1 6 - n n n - ^ A A . - ' M ? 
D O E C o n t r a c t D E - A S 0 5 - 7 6 E R 0 - 3 3 4 6 U K U J J H O 

F e b r u a r y 1 , 1 9 8 0 - J a n u a r y 3 1 , 1 9 8 1 

3 . 0 S y s t e m a t i c I n v e s t i g a t i o n o f I n t e r a c t i n g B o s o n - F e r m i o n A p p r o x i m a t i o n 

P r e d i c t i o n s a n d C o m p a r i s o n w i t h O d d - A G o l d I s o t o p e s 

A n e x t e n s i v e s y s t e m a t i c c o m p a r i s o n o f t h e I n t e r a c t i n g B o s o n - F e r m i o n 

A p p r o x i m a t i o n M o d e l p r e d i c t i o n s w i t h c u r r e n t e x p e r i m e n t a l d a t a o n n e u t r o n -

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

i n v e s t i g a t i o n o f a s y s t e m a t i c r e g i o n u s i n g t h e I B F A m o d e l . T h e c a l c u l a t i o n s 

w e r e c a r r i e d o u t w i t h t h e c o m p u t e r c o d e s " P H I N T " a n d " O D D A " w i t h i n i t i a l 

p a r a m e t e r s g r a c i o u s l y s u p p l i e d b y F . I a c h e l l o a n d 0 . S c h o l t e n (of Y a l e 

U n i v e r s i t y a n d K . V . I . , Tironingen, T h e N e t h e r l a n d s , r a s p . ) a n d i n c o l l a b o r a t i o n 

w i t h a n e v a l u a t i o n o f t h e m o d e l b y J . L . W o o d ( S c h o o l o f P h y s i c s , G e o r g i a 

T e c h ) . 

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

a n d i n p a r t i c u l a r , t h e c o u p l i n g o f t h e h ^ ^ p r o t o n t o t h e e v e n P t c o r e s . T h e 

1 8 7 — 1 9 5 
m o d e l p r e d i c t i o n s f o r t h i s c o u p l i n g f o r A u a r e s h o w n i n F i g . 4 f o r 

l e v e l s b e l o w 1 . 0 M e V , w h i l e F i g . 5 s h o w s a c o m p a r i s o n o f t h e e x p e r i m e n t a l 

1 8 9 

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

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

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

f i t t i n g t o e x p e r i m e n t a l d a t a . (R. A . B r a g a ) 
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F i g . 4 - C a l c u l a t e d e n e r g y s p e c t r a f o r t h e c o u p l i n g o f t h e h ^ 

1 8 9 - 1 9 3 

p r o t o n t o t h e e v e n P t c o r e s f o r A u . A s t h e 

n e u t r o n n u m b e r d e c r e a s e s a n d b o s o n n u m b e r i n c r e a s e s , 

t h e r e I s a t r a n s i t i o n a w a y f r o m t h e 0 ( 6 ) (•y-soft 

r o t o r ) l i m i t t o w a r d t h e S U ( 3 ) l i m i t ( a x i a l r o t o r ) . 
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F i g . 5 - C o m p a r i s o n o f t h e I B F A c a l c u l a t e d e n e r g y s p e c t r a 

1 8 9 

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

b e l o w 1 . 0 M e V . A g r e e m e n t i s v e r y g o o d c o n s i d e r i n g 

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

b o s o n s (n_ = n _ + n = 1 0 : n = 2 , n = 8 ) . ir v ir v 
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133 4 . 0 I n t e r n a t i o n a l I n t e r c o m p a t i s o n of B a G a m m a - r a y S t a n d a r d s 

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

1 3 3 

e m i s s i o n - r a t e m e a s u r e m e n t s o n B a ( 1 0 . 7 4 y ) s o u r c e s , o r g a n i z e d b y t h e W o r k i n g 

G r o u p o n A l p h a - , B e t a - , G a m m a - r a y S p e c t r o s c o p y o f 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 

f o r R a d i o n u c l i d e M e t r o l o g y ( I C R M ) , u n d e r t h e c h a i r m a n s h i p o f J . L e g r a n d ( F r a n c e ) , 

a n a a d m i n i s t e r e d i n the U S A t h r o u g h t h e N a t i o n a l B u r e a u o f S t a n d a r d s , h a s b e e n 

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

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

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

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

d e t e c t o r s ( s u c h a s t h o s e u s e d a t U N I S O R ) f o r t h e e n e r g y r e g i o n b e l o w 2 0 0 k e V . 

I n t h i s r e g i o n , t h e e f f i c i e n c y r e s p o n s e e x h i b i t s a r a p i d c u r v a t u r e , a n d t h e 

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

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

s t a n d a r d s i n t h i s e n e r g y r e g i o n . 
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133 T a b l e I H - E m i s s i o n R a t e s o f G a m m a - r a y s f r o m B a ( 1 0 . 7 4 y ) 

P r e s e n t w o r k 

E n e r g y ( k e V ) E m i s s i o n r a t e p e r 1 0 0 d e c a y s 

3 0 . 6 2 5 " ) 
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5.0 X-rays and Inner Shell Ionization Phenomena from Radioactive Sources 

5.1 Studies of the Subshell 

Measurement of L^ subshell x-ray fluorescence and Coster-Kronig 

yields has been difficult for two important reasons: (1) at high Z, most 

of the L^ atomic vacancy states decay by Coster-Kronig transitions that 

transfer vacancies to the h^ and L^ subshells, thus making it difficult to 

observe L^ characteristic x rays separately; and (2) unlike I^ and L^ 

vacancy states, which are final states from the K and K radiative 

transitions, respectively, the L^ vacancies are not final states in the 

radiative decay of K vacancy states, thus precluding the use of x ray 

and x-ray coincidence techniques. However, nuclear transitions, in which 

L^ vacancy production has a high probability, have been used in the past 

as convenient sources for study of L^ atomic vacancy states. With the 

presently available high resolution x-ray detectors and state-of-the-art 

timing coincidence techniques, these meauurements can be extended to a 

wide range of elements, using nuclear transitions to generate the L^ 

vacancies. 

The present measurements of the L subshell yields for Z - 82 are made 
207 

using the long-lived (33.4 y) Bi sources which decay by electron capture 
207 

to Pb. An XX-1 three-parameter arrangement with the ND-4420 multiparameter 

analyzer is used to collect the coincidence spectra as two of the parametexs, 

as well as the TAC spectrum as the third parameter. A fourth ADC unit is also 

used to collect the necessary singles spectra. The true coincidence events 

fall into a broad peak (60 to 100 nsec) in the TAC spectrum and stand over 

a very small continuous distribution of events that are primarily due to chance 

coincidences. An analysis of the profile of the TAC spectrum was first carried 
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out to make sure that all of the true coincidences in any required spectrum 

are completely included. This completeness is critical to an accurate 

determination of all L subshell quantities. 

The L^ subshell yields are obtained from the analysis of the L x rays 

in coincidence with the L conversion electrons resulting from the 1063 keV 

transitions which produce predominantly L^ vacancies. Two alternative 

procedures were used in analyzing the coincidence spectrum. In the first, 

the coincidence rates of L . „ , L„. and L x rays were evaluated 
9) separately, and using the relations given by Rao, et al. , the values of 

9P. V. Rao, R.E. Wood, J. M. Palms and R. W. Fink, Phys. Rev. 17§, 1997 (1969) 

wl' ^12' an(* ^13 a r e deduced. second procedure, the spectrum of 

coincident L^ x rays was analyzed into its two components characteristic of 

L^ and L^ subshells, and was obtained directly from the number of L^ 

characteristic x ray present. The second procedure also leads to a direct 

determination of the radiative branching ratio s^ for the L^ subshell. 

The L^ subshell yields at Z = 56 will be determined using the 
137 137 radioactive source Cs (29,9 y) which decays to Ba. The L x rays in 

c o i n c i d e n c e w i t h 6 5 6 k e V L - c o n v e r s i o n e l e c t r o n s w i l l b e a n a l y z e d u s i n g t h e 

207 
t e c h n i q u e s e m p l o y e d i n t h e c a s e o f B i . (M. T a n , P . V . R a o , R . A . B a r g a 

a n d R . W . F i n k ) 

5.2 Studies of the Lg and L^ Subshells 

The L2 and L^ subshell yields were obtained from the L x-ray — 
KQ x ray and L x-ray — K^ coincidence rates, respectively. In particular, 

2 1 
the measurement of ^23* Coster-Kronig transition probability of I<2 *** L^ 

vacancy transfers, was obtained in two alternative procedures. The first 

made use of the observed ratio of L^ characteristic x rays and I^ characteristic 
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x r a y s p r e s e n t i n t h e s p e c t r u m o f L x r a y s i n c o i n c i d e n c e w i t h a K a x - r a y 
2 

g a t e . T h e s e c o n d p r o c e d u r e w a s b a s e d u p o n o b s e r v i n g t h e r a t i o of K a n d 
2 

K „ x r a y s i n c o i n c i d e n c e w i t h a n L j x - r a y g a t e . T h e a n a l y s i s o f t h e 
1 

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

g i v e n b y G n a d e , e t a l . * ^ . 

1 ( ) B . E . G n a d e , R . A . B r a g a , W . R . W e s t e r n , J . L . Wc d a n d R . W . F i n k , N u c l . 

I n s t r . M e t h . 1 6 4 , 1 6 3 ( 1 9 7 9 ) 

A c o m p l e t e l y n e w s e t o f m e a s u r e m e n t s o f f ^ ^ I s b e i n g u n d e r t a k e n u s i n g 

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

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

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

r e l a t i v i s t i c c a l c u l a t i o n s ' ^ o f t h e r a d i a t i o n l e s s t r a n s i t i o n s o f L - s u b s h e l l 

v a c a n c y s t a t e s . T h e n e x t m e a s u r e m e n t w i l l b e t h a t o f ^ ^ T m ( 1 3 0 d ) t o 

t o m e a s u r e f ^ a t Z = 7 0 . 

1 : L M . H . C h e n , E . L a i m a n , M . A o y a g i a n d H a n s M a r k , P h y s . R e v . A 1 9 , 2 0 5 3 ( 1 9 7 9 ) 

2 0 7 
T h e n e w r e s u l t s a t Z = 8 2 f r o m B i d e c a y w i l l b e p u b l i s h e d i n t h e n e a r 

f u t u r e . (M. T a n , P . V . R a o , R . A . B r a g a a n d R . W . F i n k ) 

2 0 7 
5 . 3 T h e D e c a y E n e r g y o f B i ( 3 3 . 4 y ) 

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

2 0 7 2 0 7 c a p t u r e d e c a y o f B i t o P b i s b a s e d u p o n a v e r y e a r l y m e a s u r e m e n t o f t h e 

L x - r a y - 1 7 7 0 k e V y - r a y c o i n c i d e n c e r a t e ( w h i c h d e t e r m i n e d t h e L - c a p t u r e 

2 0 7 
f r a c t i o n P T - 0 . 6 6 3 f r o m w h i c h - 6 2 . 4 k e V t o t h e 2 3 3 9 k e V l e v e l i n u P b ) I, 

12) 

o b t a i n e d u s i n g p r o p o r t i o n a l a n d N a l ( T l ) c o u n t e r s . I t w a s a s s u m e d f r o m t h e 

1 2 D e B e e r , B l o k . a n d B l o k , P h y s i c a 3 0 , 1 9 3 8 ( 1 9 6 4 ) 

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

2 3 3 9 k e V l e v e l . T h i s e v i d e n c e r e m a i n s t o b e v e r i f i e d a n d s u b s t a n t i a t e d . T h e 
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2 0 7 2 0 7 c u r r e n t l y a c c e p t e d B 1 - P b m a s s d i f f e r e n c e ( 2 4 0 0 . 4 k e V ) r e s t s o n t h e 

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

2 0 7 

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

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

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

a n d o t h e r i n n e r s h e l l i o n i z a t i o n r a t e s , a m e a s u r e m e n t o f t h e r a t e s of K a n d 

L x r a y s i n c o i n c i d e n c e w i t h 1 7 7 0 k e V y-rays i s i n p r o g r e s s , u t i l i z i n g a 

l a r g e v o l u m e h i g h r e s o l u t i o n G e ( L i ) Y - r a y d e t e c t o r a n I h i g h r e s o l u t i o n 

G e ( H P ) x - r a y d e t e c t o r , t o g e t h e r w i t h t h r e e - p a r a m e t e r X f t a n a l y s i s . T h i s 

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

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

w i t h t h e o r y . (M. T a n , P . V . R a o , R . A. B r a g a a n d R . W . F i n k ) 
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6.0 Miscellaneous Topics 
18 6.1 Preparation of Reactor-Produced, Carrier-Free F as the Potassium 

18-Crown-6 Complex for Synthesis of Labelled Organic Compounds 

An anion exchange and distillation procedure has been developed for 
18 18 

preparing reactor-produced carrier-free F as K F complexed with 

18-crown 6 in acetonitrile for subsequent syntheses labelled organic 

compounds. The reaction sequence ^Li(n,t)^He-"'"^0(t,n) ^ F produced 18 yields of approximately 250 milliCuries of F per hour per gram of 

96% enriched 6Li as ^LiOH'HgO target in a reactor thermal neutron flux 
13 2 18 of 3 x 10 n/cm *sec. Yields of tritium-free carrier-free F dissolved 

in the crown ether solution typically reach 85 ± 5% within 20-30 minutes 

required for the radiochemical procedure. A full manuscript has been 

accepted for publication in the International Journal of Applied Radiation 

& Isotopes by B. E. Gnade, G. P. Schwaiger, C. L. Liotta, and R. W. Fink 

6.2 CDC-Cyber-70/74 Computer Codes 

The computer code "NPB0S" (written by 0. Scholten, K.V.I., Groningen, 

The Netherlands) has been adapted for operation on the Georgia Tech CDC Cyber 

70/74 computer. This code calculates energies and eigenvalues for positive 

and negative parity states for even-A nuclei in the framework of the in-

teracting boson-fermion approximation model. This calculation differs from 

that of the code "PHINT" in that a distinction is made between proton and 

neutron bosons. 

During the past year, we have made a major effort to reduce the core 

requirements of our data handling codes; an effort made necessary because 

of the decreased computer availability resulting from the increased demands 
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upon on the Georgia Tech Cyber system. Since tha majority of our computer 

usage is in data processing (ie, sorting of coincidence spectra, peak-shape 

analysis, etc.) ^s opposed to numerical calculatioas, our jobs require 

extensive mass storage, as well as peripheral devices, although for short 

periods of time ( 1 - 2 min). Our core-efficient data handling codes now 

provide satisfactory data processing without extremely long "turn-around" 

times. (R.A. Braga) 

6.3 Equipment added during 1980 

During this year, we added a Nuclear Data Model ND-570 Analog-to-

Digital converter (ADC) to our ND-4420 multiparameter multichannel analyzer. 

This 80 MHz ADC now gives us four compatible ADC's providing the ability to 

perform more sophisticated multiparameter multiconfigurational experiments. 

In addition, we are replacing old (> 10 years) NIM logic modules 

with new state-of-the-art models. A logic shaper and delay (Canberra Model 

2055) and a constant-fraction timing single-channel analyzer (Canberra Model 

2035A) have been ordered. The modules will provide better timing characteris-

tics, noise reduction, and count-rate stability for logic signal processing 

in our timing circuits. 

Our Chemistry Machine Shop fabricated beam-line flanges and a 

port viewing window for on-line operation of the laser spectroscopy 

facility at UNISOR. 
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