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A description of the low-lying positive parity levels of the odd mass isotopes of Sb and I is 
presented on the basis of the intermediate coupling approach of the unified model. Such analysis 
helps to understand many properties of those levels since a rather satisfactory agreement with 
experimental data is reached. 

1. Introduction 

A s u r v e y 1 - 1 0 o f t h e l o w - e n e r g y l e v e l s p e c t r a o f 
t h e o d d m a s s i s o t o p e s o f a n t i m o n y a n d i o d i n e 
r e v e a l s c e r t a i n s t r i k i n g f e a t u r e s c o m m o n t o t h e 
t w o . C o n s i d e r i n g t h e m a s s ranges , 1 1 3 A ^ 129 
f o r a n t i m o n y a n d 1 2 5 ^ A fg 133 f o r i o d i n e , t h e 
f o l l o w i n g i n t e r e s t i n g a s p e c t s b e c o m e c l e a r : 

a ) I n t h e l i g h t e s t i s o t o p e s o f b o t h e l e m e n t s , t h e 
g r o u n d s t a t e is 5 / 2 + , g e n e r a l l y f o l l o w e d b y a n 
e x c i t e d 7 / 2 + s t a t e , t h e r e l a t i v e p o s i t i o n o f t h e s e 
s t a t e s b e i n g i n v e r t e d in t h e h e a v i e s t i s o t o p e s . 

b ) T h e s t a t e s , 3 / 2 {I = 2 ) a n d 1 / 2 (I = 0 ) , a re 
r e g u l a r l y o b s e r v e d w i t h energ ies n o t e x c e e d i n g 
1 M e V o r so . T h e s e l e v e l s are c h a r a c t e r i z e d b y 
m o d e r a t e v a l u e s o f t h e s p e c t r o s c o p i c f a c t o r s i n 
( H e 3 , d ) r e a c t i o n s o n t h e d o u b l y e v e n i s o t o p e s o f 
S n a n d T e . 

c ) A g r o u p o f h i g h s p i n , (I ^ 7 / 2 ) , p o s i t i v e p a r i t y 
l e v e l s is s e e n i n m a n y o f t h o s e n u c l i d e s w i t h energ ies 
r a n g i n g f r o m 6 0 0 t o a b o u t 1600 k e V . S o m e o f t h e s e 
l eve l s a re s t r o n g l y e x c i t e d b y t h e i n e l a s t i c s ca t te r -
i n g o f c h a r g e d p a r t i c l e s . 

d ) M a n y o t h e r r e g u l a r f e a t u r e s c a n b e n o t e d , 
r e l a t e d t o log (ft) v a l u e s f o r b e t a f e e d i n g , r e d u c e d 
t r a n s i t i o n p r o b a i l i t i e s , b r a n c h i n g r a t i o s , s ta t i c 
m o m e n t s , e t c . 

Reprint requests to Dr. A. G. DE PINHO, Physics De-
partment, Pontificia Universidade Catolica, Rua Mar-
ques de Sao Vicente, 209/263, Rio de Janeiro ZC-20, 
Brasilien. 
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I t is s h o w n in th i s p a p e r t h a t a t l e a s t a q u a l i t a t i v e 
u n d e r s t a n d i n g o f t h e s e s e v e r a l f e a t u r e s c a n b e 
a c h i e v e d w i t h i n t h e f r a m e w o r k o f a v e r y s i m p l e 
m o d e l : t h e i n t e r m e d i a t e c o u p l i n g v e r s i o n o f t h e 
u n i f i e d m o d e l i n t r o d u c e d b y BOHR a n d MOTTEL-
S O N 1 1 - 1 2 , a n d d e v e l o p e d b y C H O U D H T T E Y 1 3 . 

2. Description of the Model 

I n t h e r e s t r i c t e d v e r s i o n t h a t wi l l b e u s e d h e r e , 
t h e i n t e r m e d i a t e c o u p l i n g m o d e l v i e w s t h e o d d 
m a s s n u c l e a r s y s t e m as c o n s i s t i n g o f a n e v e n 
s p h e r i c a l c o r e p l u s t h e u n p a i r e d p a r t i c l e . T h e c o r e 
is t r e a t e d a s a n h a r m o n i c v i b r a t o r a n d o n l y 
q u a d r u p o l a r p h o n o n s wi l l b e c o n s i d e r e d . T h e 
H a m i l t o n i a n is t h e n w r i t t e n as t h e s u m o f a s ing le 
p a r t i c l e s p h e r i c a l shel l m o d e l H a m i l t o n i a n w i t h 
e i g e n e n e r g i e s e {nl j), a v i b r a t i o n a l H a m i l t o n i a n , 
a n d a c o u p l i n g t e r m . 

I n t h e a p p r o x i m a t i o n o f s m a l l q u a d r u p o l a r 
o s c i l l a t i o n s a b o u t t h e s p h e r i c a l s h a p e t h e c o l l e c t i v e 
H a m i l t o n i a n i n t h e n u m b e r r e p r e s e n t a t i o n is g i v e n 

b y 
H = ha>2{b+bß+ll 2 ) 

w h e r e 6 + a n d b ß a re t h e u s u a l c r e a t i o n a n d d e s t r u c -
t i o n o p e r a t o r s f o r q u a d r u p o l a r p h o n o n s i n t h e 
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e x c i t a t i o n o f a s ing le p l i o n o n . I f N is t h e t o t a l 
n u m b e r o f q u a d r u p o l a r p h o n o n s t h e n t h e e n e r g y 
e i g e n v a l u e s are 

E = hco(N + 5 /2) . 

T h e c o r e a n g u l a r m o m e n t u m is d e f i n e d as R . 
I n t h e s a m e r e p r e s e n t a t i o n t h e i n t e r a c t i o n p a r t 

o f t h e H a m i l t o n i a n is g i v e n b y 
Hint= -£ha>(nl5)W 

. 2>* + (-l)»b±„) Y2fl(0, 0) 
v 

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

A bas i s w a s c h o s e n w h i c h d i a g o n a l i z e s t h e 
par t ia l H a m i l t o n i a n H' = //s.p. + / / c o i l 

| j, NR; IM> 
= 2 ( j m RM — m\ I m) | jrri) | NR M — rn) 

m 

a n d t h e e i g e n v e c t o r s o f t h e t o t a l H a m i l t o n i a n w e r e 
e x p r e s s e d as l inear c o m b i n a t i o n s 

| I(v)M> = 2a?&\hNR>IM> 
jXR 

c o r r e s p o n d i n g t o t h e e i g e n e n e r g i e s E(I,v). T h e 
o r d i n a l v is a s s i g n e d f r o m t h e l o w e s t t o t h e h i g h e s t , 
t h a t is, i f v < v t h e n E(I, v) < E(I, v'). 

T h e d i a g o n a l i z a t i o n s p a c e w a s t r u n c a t e d b y 
c o n s i d e r i n g o n l y t h e 2 d 5 / 2 , lg 7 / 2 , 2 d 3 / 2 a n d 
3 s 1 /2 shel l m o d e l s t a t e s a n d t h r e e q u a d r u p o l a r 
p h o n o n s s ta tes . 

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

T h e m o d e l p a r a m e t e r s are t h e e n e r g y d i f f e r e n c e s 
EJ = e(nlj) — E(2d 5 / 2 ) f o r t h e g i v e n se t s o f 
q u a n t u m n u m b e r s , n I j, t h e v i b r a t i o n a l e n e r g i e s , 
hco, a n d t h e c o u p l i n g s t r e n g t h . T h e y w e r e f i x e d w i t h 
a n e n e r g y b e s t fit c r i t e r i o n a n d t h e r e s t r i c t i o n o f 
a s m o o t h v a r i a t i o n f r o m o n e i s o t o p e t o t h e n e x t . 

F i g s . 1 a n d 2 s h o w h o w t h e p a r a m e t e r s v a r y w i t h 
t h e n e u t r o n n u m b e r f o r Z = 51 a n d Z — 5 3 . 

3. Results 

T h e c a l c u l a t e d e n e r g y l e v e l s a re c o m p a r e d w i t h 
e x p e r i m e n t a l l e v e l s in T a b l e 1. T h e o v e r a l l a g r e e -
m e n t is q u i t e g o o d . 

A n a t t e m p t w^as m a d e 1 4 t o a p p l y t h e m o d e l t o 
h e a v i e r n u c l e i in t h e r e g i o n 5 5 ^ Z fS 61 b u t , e v e n 

1 4 I. V. GOLDSTEIN, M. SC. Thesis, Universidade Catolica, 
Rio de Janeiro 1970, (unpublished). 
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Fig. 1. Variation of the energy differences 
neutron number. 
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Fig. 2. Variation of the vibrational energies, hco, and the 
coupling strength, e, with the neutron number. 



Expt. : 

Table 1. Experimental and calculated positive levels in the odd-A isotopes of Sb and I * . 

Sb1 1 3 Sb115 I121 
Theor. Expt. 2 - i 7 Theor. 

J125 

0 1 = 2 
6 5 0 I = 0 
8 3 0 I = 4 

1 0 5 0 I = 2 

1 5 9 0 I = 2 

0 
7 1 8 
8 4 0 

1 0 5 0 
1 0 6 4 
1188 
1280 
1 5 6 6 
1 8 5 1 

5 / 2 ( 1 ) 
1/2(1) 

7 / 2 ( 1 ) 
3 / 2 ( 1 ) 
9 / 2 ( 1 ) 
7 / 2 ( 2 ) 
5 / 2 ( 2 ) 
3 / 2 ( 2 ) 
5 / 2 ( 3 ) 

0 1 = 2 
6 8 0 I = 4 
7 8 0 I = 0 

1 0 9 0 I = 2 

1 3 8 0 3 / 2 

1882 11/2(1) 
1 9 2 3 3 / 2 ( 3 ) 
1 9 5 3 9 / 2 ( 2 ) 

5 / 2 ( 1 ) 
7 / 2 ( 1 ) 
1/2(1) 

3 / 2 ( 1 ) 
9 / 2 ( 1 ) 
7 / 2 ( 2 ) 
5 / 2 ( 2 ) 
3 / 2 ( 2 ) 

1 7 8 5 1 1 / 2 ( 1 ) 
1 8 6 3 9 / 2 ( 2 ) 
1 9 5 3 5 / 2 ( 3 ) 
2 0 1 9 3 / 2 ( 3 ) 

0 
6 8 5 
7 7 1 

1 0 4 0 
1 1 3 0 
1220 
1 3 5 5 
1 5 5 5 

SbH7 
Expt. 2 - 4 - ! 4 Theor. 

S b U 9 

Expt . 4 ' i 8 ' i 9 Theor. 

0 I = 2 0 5 / 2 ( 1 ) 0 5 / 2 0 5 / 2 ( 1 ) 
5 2 0 I = 4 5 2 1 7 / 2 ( 1 ) 2 7 1 7 / 2 2 7 2 7 / 2 ( 1 ) 
7 2 0 I = 0 7 2 1 1 / 2 ( 1 ) 6 4 4 1 / 2 6 4 4 1 / 2 ( 1 ) 
9 2 4 I = 2 9 1 8 3 / 2 ( 1 ) 7 0 0 3 / 2 7 0 2 3 / 2 ( 1 ) 

1 1 6 0 ( 9 / 2 ) 1 1 1 0 9 / 2 ( 1 ) 1 0 4 8 7 / 2 1 1 2 7 7 / 2 ( 2 ) 
1 1 9 6 7 / 2 ( 2 ) 1 2 1 3 9 / 2 1 0 4 6 9 / 2 ( 1 ) 

1 3 5 5 (1 = 2) 1 3 5 8 5 / 2 ( 2 ) 1 2 5 0 9 / 2 1 3 8 6 9 / 2 ( 2 ) 
1 4 5 5 (I = 2 ) 1 5 0 0 3 / 2 ( 2 ) 1 3 3 2 5 / 2 ( 2 ) 

1 6 0 5 1 1 / 2 ( 1 ) 1 3 3 9 ( 1 / 2 , 3 / 2 ) 1 4 1 2 3 / 2 ( 2 ) 
1 7 0 0 9 / 2 ( 2 ) 1 4 0 7 ( 7 / 2 , 1 3 0 0 1 1 / 2 ( 1 ) 

9 / 2 , 1 1 / 2 ) 
1 8 6 0 5 / 2 ( 3 ) 1 4 1 3 ( 1 / 2 , 3 / 2 ) 1 4 1 2 3 / 2 ( 2 ) 
1 8 7 0 7 / 2 ( 3 ) 1 4 8 7 ( 3 / 2 ) 1 5 9 0 7 / 2 ( 3 ) 

1 7 1 6 ( 1 / 2 , 3 / 2 ) 1 9 5 4 5 / 2 ( 4 ) — — 1 6 1 6 5 / 2 ( 3 ) 
1 8 1 1 ( 1 / 2 , 3 / 2 ) 1 9 6 2 3 / 2 ( 3 ) 1 7 5 0 ( 3 / 2 ) — — 

Expt. 1,20 
S b m 

Theor. 
Sbi 2 3 

Expt. i - 2 ! - 2 2 Theor. 

0 5 / 2 0 5 / 2 ( 1 ) 0 7 / 2 0 7 / 2 ( 1 ) 
3 8 7 / 2 3 4 7 / 2 ( 1 ) 1 6 1 5 / 2 1 6 2 5 / 2 ( 1 ) 

5 1 0 3 / 2 5 1 4 3 / 2 ( 1 ) 5 4 2 3 / 2 5 4 4 3 / 2 ( 1 ) 
5 7 5 1 / 2 5 7 4 1 / 2 ( 1 ) 7 1 2 1 / 2 7 0 1 1 / 2 ( 1 ) 
9 4 8 7 / 2 , 9 / 2 1 0 2 7 1 1 / 2 ( 1 ) 1 0 3 2 ( 7 / 2 , 1 0 3 3 1 1 / 2 ( 1 ) 

9 / 2 , 1 1 / 2 ) 
1 0 2 4 7 / 2 , 9 / 2 1 1 1 4 9 / 2 ( 2 ) 1 0 8 9 9 / 2 , 1 1 / 2 1 1 1 0 9 / 2 ( 1 ) 
1 0 3 8 7 / 2 , 9 / 2 1 0 0 2 9 / 2 ( 1 ) 1 1 8 7 1 2 1 0 9 / 2 ( 2 ) 
1 1 4 1 7 / 2 , 9 / 2 1 0 7 6 7 / 2 ( 2 ) 1 2 5 8 1 2 4 7 7 / 2 ( 2 ) 
1 3 8 2 1 3 2 0 5 / 2 ( 2 ) 1 4 1 6 7 / 2 ( 3 ) 

1 3 4 6 7 / 2 ( 3 ) 1 5 1 0 I ' 2 1 4 3 7 5 / 2 ( 2 ) 
1 3 5 5 3 / 2 ( 2 ) 1 5 7 4 1 5 5 5 5 / 2 ( 3 ) 

1 4 4 6 1 5 5 6 3 / 2 ( 2 ) 
1 6 2 3 I = 0 1 6 4 8 1 / 2 ( 2 ) 1 7 4 3 7 / 2 ( 4 ) 

Sb1 2 7 Sb129 

Expt. 2 4 Theor. Expt.2 4 Theor. 

0 I = 4 0 7 / 2 ( 1 ) 0 I = 4 0 7 / 2 ( 1 ) 
4 9 8 I = 2 5 0 0 5 / 2 ( 1 ) 6 4 0 I = 2 6 4 0 5 / 2 ( 1 ) 
7 7 6 I = 2 7 8 0 3 / 2 ( 1 ) 9 1 0 I = 2 9 0 5 3 / 2 ( 1 ) 

1 1 1 1 1 1 / 2 ( 1 ) 1 1 5 0 1 1 / 2 ( 1 ) 
1 1 6 0 9 / 2 ( 1 ) 1 1 8 0 9 / 2 ( 1 ) 

1 1 8 0 I = 0 1 1 9 0 1 / 2 ( 1 ) 1 3 2 5 7 / 2 ( 2 ) 
1 3 4 0 7 / 2 ( 2 ) 1 4 1 5 5 / 2 ( 2 ) 
1 4 4 4 5 / 2 ( 2 ) 1 4 5 0 I = 0 1 4 4 6 1 / 2 ( 1 ) 
1 6 1 4 9 / 2 ( 2 ) 1 7 8 8 9 / 2 ( 2 ) 
1 6 8 8 7 / 2 ( 3 ) 1 8 3 7 7 / 2 ( 3 ) 
1 8 5 0 3 / 2 ( 2 ) 1 9 5 9 3 / 2 ( 2 ) 
1 8 8 0 5 / 2 ( 3 ) 1 9 9 0 5 / 2 ( 3 ) 

Expt. 25 Theor. Expt. 26 Theor. 
0 5 / 2 0 5 / 2 ( 1 ) 0 5 / 2 0 5 / 2 ( 1 ) 

9 6 1 / 2 1 1 1 1 / 2 ( 1 ) 1 1 4 7 / 2 1 1 1 7 / 2 ( 1 ) 
1 3 3 7 / 2 1 3 6 7 / 2 ( 1 ) 1 8 8 3 / 2 1 9 0 3 / 2 ( 1 ) 
1 7 6 3 / 2 1 7 0 3 / 2 ( 1 ) 2 4 3 1 / 2 2 4 0 1 / 2 ( 1 ) 

4 6 5 9 / 2 ( 1 ) 6 1 3 9 / 2 ( 1 ) 
5 6 0 7 / 2 ( 2 ) 6 8 8 7 / 2 ( 2 ) 

J123 7 0 3 1 1 / 2 ( 1 ) 
Expt. 25 Theor. 8 3 3 9 / 2 ( 2 ) 

0 5 / 2 0 5 / 2 ( 1 ) 9 8 8 5 / 2 ( 2 ) 
1 3 8 ( 7 / 2 ) 1 3 8 7 / 2 ( 2 ) 9 9 0 3 / 2 ( 2 ) 
1 4 9 1 / 2 1 5 1 1 / 2 ( 1 ) 1 0 6 3 7 / 2 ( 3 ) 
1 7 8 3 / 2 1 7 8 3 / 2 ( 1 ) 1 0 7 6 5 / 2 ( 3 ) 

5 2 3 9 / 2 ( 1 ) 
1 0 7 6 5 / 2 ( 3 ) 

6 1 4 7 / 2 ( 2 ) 
6 5 4 1 1 / 2 ( 1 ) 

Expt. 27 
1127 

Theor. Expt. 6 
J129 

Theor. 
0 

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

5 / 2 
7 / 2 
3 / 2 
1/2 
5 / 2 
3 / 2 
7 / 2 
9 / 2 

0 
5 5 

228 
3 6 7 

6 7 1 
7 5 9 

5 / 2 ( 1 ) 
7 / 2 ( 1 ) 
3 / 2 ( 1 ) 
1/2(1) 

7 / 2 ( 2 ) 
9 / 2 ( 2 ) 

0 
28 

2 7 8 
4 8 7 
5 6 0 

7 / 2 
5 / 2 
3 / 2 
5 / 2 
1/2 

0 7 / 2 ( 1 ) 
3 1 5 / 2 ( 1 ) 

2 8 6 3 / 2 ( 1 ) 

7 1 6 1 1 / 2 6 5 8 1 1 / 2 ( 1 ) 
7 4 5 9 / 2 6 3 5 9 / 2 ( 1 ) 
— - 9 2 0 3 / 2 ( 2 ) 
9 9 5 ( 3 / 2 , 5 / 2 ) 9 2 3 5 / 2 ( 2 ) 

1 0 9 5 ( 3 / 2 , 5 / 2 ) 9 8 6 5 / 2 ( 3 ) 

5 3 3 1 / 2 ( 1 ) 
6 9 6 1 1 / 2 ( 1 ) 
7 9 0 9 / 2 ( 2 ) 
7 6 6 7 / 2 ( 2 ) 
9 8 7 3 / 2 ( 2 ) 
7 4 8 9 / 2 ( 1 ) 
9 7 2 7 / 2 ( 3 ) 
9 9 0 5 / 2 ( 2 ) 

1 1 1 0 3 / 2 , 5 / 2 1 0 0 0 5 / 2 ( 3 ) 

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

1 0 5 0 ( 7 / 2 ) 

Expt.1 

J131 
Theor. Expt. ' 

J133 
Theor. 

0 7 / 2 0 
1 5 0 5 / 2 1 4 9 
4 9 3 3 / 2 5 0 9 
6 0 3 5 / 2 
7 7 4 9 / 2 , 1 1 / 2 7 7 2 1 1 / 2 ( 1 ) 
8 5 2 9 / 2 , 1 1 / 2 8 0 6 9 / 2 ( 1 ) 
8 7 7 1 / 2 8 3 8 

8 8 3 
9 3 8 
9 4 2 

1 0 6 0 ( 7 / 2 ) 9 6 3 
1 0 9 8 3 / 2 , 5 / 2 1 0 5 4 
1 1 4 7 3 / 2 , 5 / 2 1 0 6 7 
1 1 8 8 ( 1 / 2 ) 1 2 7 3 
1 2 9 6 3 / 2 , 5 / 2 1 3 3 7 
1 3 1 5 5 / 2 , 1 3 3 9 

7 / 2 , 9 / 2 

7 / 2 ( 1 ) 
5 / 2 ( 1 ) 
3 / 2 ( 1 ) 

1/2(1) 

7 / 2 ( 2 ) 
5 / 2 ( 2 ) 
9 / 2 ( 2 ) 
7 / 2 ( 3 ) 
3 / 2 ( 2 ) 
5 / 2 ( 3 ) 
1/2(2) 
3 / 2 ( 2 ) 
7 / 2 ( 4 ) 

0 7 / 2 
3 1 2 5 / 2 
7 2 0 5 / 2 
7 8 7 3 / 2 
9 1 3 1 1 / 2 

0 7 / 2 ( 1 ) 
3 1 2 5 / 2 ( 1 ) 

7 8 8 3 / 2 ( 1 ) 
9 1 4 1 1 / 2 ( 1 ) 
9 2 6 9 / 2 ( 1 ) 
9 5 9 7 / 2 ( 2 ) 

1 1 9 8 1 / 2 ( 1 ) 
1 2 3 3 9 / 2 ( 2 ) 
1 2 3 5 7 / 2 ( 3 ) 

1 3 1 3 3 / 2 , 5 / 2 1 2 5 6 3 / 2 ( 2 ) 
1 3 3 3 3 / 2 , 5 / 2 9 7 8 5 / 2 ( 2 ) 
1 3 7 4 ^ 5 / 2 1 2 8 1 5 / 2 ( 3 ) 
1 5 6 5 ^ 5 / 2 1 5 6 6 3 / 2 ( 3 ) 

1 6 5 5 1 / 2 ( 2 ) 
1 7 1 4 7 / 2 ( 4 ) 

1 7 1 7 3 / 2 , 5 / 2 1 7 1 6 5 / 2 ( 4 ) 

17 R . R E I S I N G a n d B . D . P A T E , N u c l . P h y s . 6 1 , 5 2 9 [ 1 9 6 5 ] . 
1 8 T . ISHIMATSTT, T . N A K A G A W A , K . Y A G I , H . OHMURA, 

T. NAKAJIMA, and H. ORIHARA, Nucl. Phys. A104, 481 
[ 1 9 6 7 ] . 

1 9 G . GBAEFFE, P h y s . R e v . 1 5 8 , 1 1 8 3 [ 1 9 6 7 ] , 
2 0 R . L . A U B L E , W . H . K E L L Y , a n d H . H . BOLOTIN, N u c l . 

Phys. 58, 337 [1964], 
2 1 J . M . F . JERONYMO, N . L . DA COSTA, A . G . DE P I N H O 

I . D . GOLDMAN, a n d GUILLAUMON, N u o v o C i m . 5 5 B , 
4 9 1 [ 1 9 6 8 ] . 

The first and second columns give, for each nuclide, the observed values of the energies (in keV) and the attributed values of 
angular momenta, respectively. The third and fourth columns give the calculated values of E (keV) and I (v) for levels 
which were identified with the experimental ones. 



i f m a n y q u a l i t a t i v e a s p e c t s o f t h e e n e r g y s p e c t r a 
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in i o d i n e w h i c h are n o t p r e s e n t in a n t i m o n y . T h e 
m o s t c o n s p i c o u s o f t h e m is t h e s e c o n d 5 / 2 l e v e l 
o b s e r v e d in 1 ™ , 1129,1131 a n d 1133 a t 4 1 8 , 4 8 7 , 6 0 3 
a n d 7 2 0 k e V r e s p e c t i v e l y . T h e y are s u p p o s e d t o 
c o r r e s p o n d t o a p a r t i a l e x c i t a t i o n o f t h e c o r e d u e 
t o t h e r e c o u p l i n g o f t h e o d d p a r t i c l e w i t h a p a i r o f 
p r o t o n s m o v i n g in t h e s a m e o r b i t a l as t h e u n p a i r e d 
p r o t o n . T h e m u t u a l i n t e r a c t i o n o f i d e n t i c a l p a r t i c l e s 
in t h e s a m e o r b i t a l is s u f f i c i e n t l y s t r o n g t o i n v a l i -
d a t e , a t least p a r t i a l l y , t h e a r b i t r a r y s e p a r a t i o n o f 
t h e n u c l e u s in a n e v e n c o r e c o n t a i n i n g al l t h e p a r t i c -
les b u t o n e p l u s th i s o d d p a r t i c l e . 

A d e t a i l e d d i s c u s s i o n o f t h e r e su l t s wi l l b e p r e s e n t -
e d o n l y f o r S b 1 2 1 a n d S b 1 2 5 . A m o r e c o m p l e t e 
c o l l e c t i o n o f r esu l t s c a n b e f o u n d e l s e w h e r e 1 6 . 

T h e s q u a r e d a m p l i t u d e o f t h e d o m i n a n t c o n -
figurations t h a t a p p e a r in t h e w a v e f u n c t i o n s o f t h e 
l o w - l y i n g l eve l s o f S b 1 2 5 a re g i v e n in T a b l e 2 t o 
h e l p in u n d e r s t a n d i n g s o m e a s s i g n m e n t s t h a t w e r e 
m a d e . F o r i n s t a n c e t h e o b s e r v e d l eve l s a t 1067 a n d 
1087 k e V are i d e n t i f i e d w i t h t h e c a l c u l a t e d l e v e l s 

1 1 / 2 ( 1 ) a n d 9 / 2 ( 1 ) a t 1066 a n d 1133 k e V , r e s p e c -
t i v e l y ; t h e y d e c a y p r e f e r e n t i a l l y t o t h e g r o u n d 
s t a t e . O n t h e o t h e r h a n d a 9 / 2 l e v e l a t 1419 k e V is 
i d e n t i f i e d w i t h t h e c a l c u l a t e d 9 / 2 ( 2 ) s ta te s i n c e i t 
d e c a y s w i t h a g r e a t e r p r o b a b i l i t y t o t h e first 
e x c i t e d s t a t e . L e v e l s a t 1484, 1 7 0 0 a n d 1 7 3 6 k e V 
are f e d b y t h e b e t a d e c a y o f S n 1 2 5 ( 3 / 2 + ) . W e 
s u g g e s t t h e f o l l o w i n g a s s i g n m e n t s : 5 / 2 ( 2 ) , 3 / 2 ( 2 ) 
a n d 5 / 2 ( 3 ) r e s p e c t i v e l y , s ince t h e f irst o n e is o b -
s e r v e d t o d e c a y p r e f e r e n t i a l l y t o t h e g r o u n d s t a t e 
a n d t h e las t t w o l eve l s f e e d w i t h g r e a t e r p r o b a b i -
l i t ies t h e f irst 5 / 2 s ta te . S u c h d e c a y s are t o b e i n t e r -
p r e t e d as a c o r e d e - e x c i t a t i o n a n d m u s t b e a s s o c i a t e d 
w i t h e n h a n c e d E 2 t r a n s i t i o n s . 

C a l c u l a t e d s t a t i c a n d d y n a m i c e l e c t r o m a g n e t i c 
m o m e n t s a n d s p e c t r o s c o p i c f a c t o r s are p r e s e n t e d 
in T a b l e 3 a n d c o m p a r e d w i t h e x p e r i m e n t a l d a t a 
f o r S b ^ i . 

4. Conclusions 

T h e i n t e r m e d i a t e c o u p l i n g a p p r o a c h t o t h e u n i -
fied m o d e l w a s u s e d t o d e s c r i b e t h e l o w - l y i n g 
(E ^ 1 .5 M e V ) p o s i t i v e p a r i t y l e v e l s o f t h e o d d - A 
i s o t o p e s o f S b a n d I . 

M o s t o f t h e o b s e r v e d s ta tes are e x p l a i n e d w i t h 
c o n s i d e r a b l e s u c c e s s b y u s i n g v e r y f e w v a r i a b l e 

Table 2. Low-lying positive parity levels of Sb125. 

Observed level5-6 '2 3 Calculated level Squared amplitude of the dominant 
Energy (keV) / T Energy (keV) 171 configurations | N R j y in the wave function 

0 7/2+ 0 7/2+ (1) |00 1/2} (74.8%), 112 7/2> (17.3%) 
332 5/2+ 334 5/2+ (1) I 00 5 /2 ) (71.9%), 112 5/2> (15.9%) 
643 3/2+ 644 3/2+ (1) |12 7 /2) (53.7%), |00 3/2> (17.5%) 
921 1/2+ 925 1/2+ (1) |12 5 /2) (50.1%), |00 l /2> (15.0%) 

1067 (9/2, 11/2)+ 1066 11/2+ (1) 112 7/2) (72.8%), |24 7 /2) (12.5%) 
1089 (11/2, 9/2)+ 1133 9/2+ (1) j12 7/2) (70.7%), |24 7 /2) (15.7%) 
1349 (7/2)+ 1524 7/2+ (3) j12 5 /2) (53%), |24 5 /2) (12%) 
1419 (9/2+ 1408 9/2+ (2) 112 5 /2) (70%), |24 5/2> (14%) 
1484 (5/2, 3/2)+ 1455 5/2+ (2) 112 7/2) (75%), 124 7/2> (9%) 
1700 (1/2, 3/2, 5/2)+ 1708 3/2+ (2) 112 5 /2) (63%), |24 7/2> (16%) 
1736 (3/2, 5/2)+ 1728 5/2+ (3) |12 5 /2) (50%), | 24 5/2> (8%) 
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Table 3. Some properties of the low-lying levels of Sb121. Magnetic moments were calculated with gs = 0.6 gs (free)and 
electric moments with ep = e and k = 33 MeV. The spectroscopic factors refer to (He3, d) reaction on Sn120. 

Levels Calculated 
values 

Experimental values Ref. 

Magnetic dipole moment, (n.m.) 5/2 (D 3.367 3.3600 ± 0.0015 29 

7/2d) 2.507 2.35 ± 0.03 30 

Electric quadrupole moment. (e X 10 - 2 4 cm2) 5/2(D - 0.514 - 0.54 ± 0.08 31 Electric quadrupole moment. (e X 10 - 2 4 cm2) 
7/2(D - 0.640 - 0.75 ± 0.09 31,32 

5 ( M 1), (n.m.)2 3/2(D ^ 5/2(D 0.32 0.13 20 ,33 

£ ( E 2), (e2 x 10" 4 8 cm4) 5/2(D 9/2(D 0.119 0.100 ± 0 . 0 1 6 1 

5/2(D ^ 7/2(2) 0.105 0.120 ± 0 . 0 1 6 1 

5/2(D _> 5/2(2) 0.029 0.020 ± 0 . 0 0 5 1 

5/2(D 1/2(D 0.023 0.027 -4- 0.003 1 
3/2(D 7/2d) 0.054 0.086 ± 0 . 0 1 0 34 

5/2(D 3/2d) 0.010 0.007 + 0 . 0 0 2 1 
Spectroscopic factors 5/2(D 0.74 0.72 2 

7/2(D 0.73 0.70 2 

3/2(D 0.22 0.27 2 

1/2(D 0.15 0.30 2 

p a r a m e t e r s . T h e N - d e p e n d e n c e o f t h e s e p a r a m e t e r s 
w a s n o t e x a m i n e d in d e t a i l ; o n l y a m i c r o s c o p i c 
m o d e l c o u l d a c c o u n t f o r i t . H o w e v e r w e o b s e r v e 
t h a t a s m o o t h v a r i a t i o n o f t h e s e p a r a m e t e r s is a 
n e c e s s a r y a n d s u f f i c i e n t c o n d i t i o n t o r e a c h a r a t h e r 
g o o d o v e r a l l a g r e e m e n t w i t h e x p e r i m e n t a l d a t a . 
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