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A b s t r a c t 

^ E x p t . ^ ^ ^Exp t . ^ gjjg^^gy, c o r r e l a t i o n c o e f f i c i e n t s 

f o r t h e c a s c a d e 2 , + - 2 + - 0 + f o r a lmos t a l l t h e e v e n - e v e n 

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

a m p l i t u d e mix ing r a t i o s * 6 • f o r 2 , + - 2 + g a m m a - t r a n s i t i o n s . 

There a r e two methods f o r a n a l y s i n g t h e d a t a , v i z . A m s and 

Wiedenbeck method u s i n g A2 v a l u e s o r A4 v a l u e s , a n d t h a t of 

Coleman u s i n g A2 and A4 v a l u e s . The p h a s e s and v a l u e s which 

a r e common i n b o t h t h e a n a l y s e s , a r e t a k e n f o r t h e a n a l y s i s . 

The p l o t I n | s / E y | v e r s u s mass number (A) i s g i v e n a l o n g 

w i t h t h e v a l u e s p r e d i c t e d by G r e i n e r 1 s model and t h a t of Krane . 

Many s y s t e m a t i c s o b t a i n e d i n t h e v a l u e s and p h a s e s of ' S ' 

a r e p r e s e n t e d . 

E |RADIOACTIVITY; C o l l e c t e d yy (ö ) ; Ana lysed and deduced 1 
I " " " n g r a t i o w i t h p h a s e s ; R e p o r t e d s y s t e m a t i c s I 



1 . INTRODUCTION 

Many a t t e m p t s £ P o t n i s and. Rao , Grechukhin Tamara and 
Y o s h i d a ^ ) , K r a n e 4 ) , G r e i n e r 5 ) , Davydov and F i l i p p o v W , H a m i l t o n ? ) f 

and Kumar»)] i n t h e p a s t have been made t o compi le E2/M1 m u l t i p o l e 
mix ing r a t i o s (E ' 6 ' ) and r e l a t i v e p h a s e s . I n a l l t h e s e a t t e m p t s 
t h e magni tude of • 6 * h a s b e e n t h e main c o n s i d e r a t i o n . Krane4) 
h a s compi led t h e number of c a s e s w i t h p o s i t i v e and n e g a t i v e p h a s e 
a l o n g w i t h t h e i r m a g n i t u d e s . Krane^) h a s f u r t h e r r e p o r t e d t h a t 
t h e r e i s no c o r r e l a t i o n o r any s y s t e m a t i c s i n p h a s e s of ' 5 An 
a t t e m p t h a s b e e n made t o i n v e s t i g a t e t h e p h a s e s of ' 8 ' and a l s o 
i t s m a g n i t u d e . Ano the r o b j e c t i v e o f t h e p r e s e n t s t u d y i s t o f i n d 
o u t t h e s y s t e m a t i c s i n t h e m a g n i t u d e s and p h a s e s which may r e v e a l 
t h e n u c l e a r s t r u c t u r e . 

2 . PHASE CONVENTION AND DEFINITIONS 

I n e x t r a c t i n g t h e mix ing r a t i o s f r o m t h e q u o t e d a n g u l a r 
c o r r e l a t i o n c o e f f i c i e n t s , t h e s i g n c o n v e n t i o n of B i e d e n h a r n and 
Rose 9) h a s b e e n f o l l o w e d , i n which t h e f i r s t t r a n s i t i o n í b t h e 
a b s o r p t i o n t o f o r m a n i n t e r m e d i a t e s t a t e f o l l o w e d by t h e second 
t r a n s i t i o n , c o n s i s t i n g of t h e e m i s s i o n . 

The a n g u l a r c o r r e l a t i o n c o e f f i c i e n t s f o r t h e c a s c a d e 
Y1 Ï2 

- I - I f i n which t h e i n i t i a l t r a n s i t i o n i s a m i x t u r e 
of Ml and E2, a r e w r i t t e n a s : 

ZtLjILjI; I.k) + 26 Z^IL^I; 1^+6 ̂ (LjlLjljIj.k) 

X Z ( L 2 I L 2 I Í I ^ Í ) . . . ( 1 ) 

where * 6 ' t h e a m p l i t u d e mix ing r a t i o , i s d e f i n e d a s 

< * i l H * { » ^ 

6 = < I » L i 7 t i l l 1 ^ • • • ( 2 ) 

9) 
The s i g n c o n v e n t i o n of B i e d e n h a m and Rose i s compared w i t h 
Krane 10) and R o s e - B r i n k 1 1 ) c o n v e n t i o n s f o r a c a s c a d e a s 

5 ( VBR • - 5 <VKS, S (ri)RB - ( VKS 
...(3) 

6 (Y2^BR œ 5 (Y2)lCSt 0 (Y2^RB 85 ~ 6 (Y2)ks 
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The m i x i n g r a t i o • 6 ' may b e compared w i t h t h e o r e t i c a l v a l u e s 
t h r o u g h t h e e x p r e s s i o n , a s d e f i n e d by Krane^J 

= 0 . 8 3 5 > : — — - H — ( 4 ) 

< 1 | |m(E2) | | I 

E 
< J llm(Ml)| | I ¿ > 

where E i s t h e gamma-ray e n e r g y i n MeV. F o r t h e p u r p o s e of 
t h e o r e t i c a l c o m p a r i s o n , i t i s u s e f u l t o d e f i n e t h e m i x i n g r a t i o 

0 . 8 3 5 E 

a s 

< I | | * ( E 2 ) | | I ¿ > 

û = < I | | m(Hl) | | I j > — ( 5 ) 

where ^ i s g i v e n i n u n i t s of e b / 

3 . COMPILATION AND ANALYSIS OF THE ANGULAR CORRELATION COEFFICIENTS 

The a n g u l a r c o r r e l a t i o n c o e f f i c i e n t s (A2 a n d A . ) f o r t h e c a s c a d e 
2 , + - 2+ - 0 + f r o m a l m o s t a l l t h e r a d i o a c t i v e d i s i n t e g r a t i o n s a s r e -
p o r t e d by — v a r i o u s a u t h o r s a r e c o l l e c t e d and axe g i v e n i n T a b l e I . 
The d e t a i l s o f t h e c a s c a d e , i . e . e n e r g i e s o f y^ and y^ a l o n g w i t h t h e 
r e f e r e n c e s a r e a l s o g i v e n . The a n a l y s i s of t h e a n g u l a r c o r r e l a t i o n 
d a t a h a s b e e n done by two me thods wh ich sire a s f o l l o w s . 

3 . 1 . THE ANALYSIS OF THE MULTIPOLE MIXING RATIOS BY THE METHOD OF 
ARNS AND WIEDENBECK 

12) 
A m s and Wiedenbeck ' have s u g g e s t e d t h e method t o d e t e r m i n e 

t h e m a g n i t u d e and p h a s e of t h e m u l t i p o l e m i x i n g r a t i o i f one t r a n s i t i o n 
of gamma-gamma c a s c a d e i s m i x e d . The t h e o r e t i c a l p l o t of A? v e r s u s 

I 62 \ ¿ 

Q = • i s done and a n e l l i p s e i s o b t a i n e d . The m u l t i p o l e m i x i n g 
\ 1+621 

r a t i o 1 5 * i s d e t e r m i n e d i f t h e e x p e r i m e n t a l v a l u e w i t h t h e e r r o r c u t s 
t h e c u r v e . Such t y p e o f p l o t i s g i v e n i n F i g u r e 1 . The v a l u e s of 
m i x i n g r a t i o s a s o b t a i n e d by t h i s a n a l y s i s a r e g i v e n i n T a b l e I I . 

3 . 2 . ANALYSIS OF THE MULTIPOLE MIXING RATIO BY THE GRAPHICAL METHOD OF 
COLEMAN 

C o l e m a n ^ ) h a s i n t r o d u c e d a method f o r e v a l u a t i n g t h e m u l t i p o l e 
m i x i n g r a t i o ' Ô ' f r o m gammas-gamma d i r e c t i o n a l c o r r e l a t i o n e x p e r i m e n t 
i f o n l y one t r a n s i t i o n i s mixed b y u s i n g b o t h A2 a n d A4 v a l u e s . One 
p l o t s t h e c u r v e o f v e r s u s A4 f o r a 2 ~ + - 2 + - 0+ c a s c a d e a s shown 
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i n P i g . 2 . T h i s c u r v e i s l a b e l l e d w i t h t h e v a l u e s of » 6 * ( o r more 
c o n v e n i e n t l y w i t h t h e v a l u e s of t h e p a r a m e t e r . , I 5 | 

6 = 

The measu red e x p e r i m e n t a l v a l u e s w i t h t h e e r r o r s f o r b o t h k^ and A4 
a r e d e p i c t e d i n t h e p l o t which g i v e s t h e b e s t f i t v a l u e of ' 6 ' 
w i t h p h a s e s , a s shown i n F i g . 2 . The v a l u e s t h u s o b t a i n e d a r e g i v e n 
i n Tab le I I . 

4 . MULTIPOLE MIXING RATIOS ON THE BASIS OF GHEINER'S MODEL 

5) 
W a l t e r G r e i n e r ' h a s r e p o r t e d a model t o c a l c u l a t e t h e g - f a c t o r s 

and E2/M1 raultipole m i x i n g r a t i o s i n v i b r a t i o n a l n u c l e i . The b a s i c 
i d e a o f t h e p r o p o s e d model i s b a s e d on t h e a s s u m p t i o n t h a t t h e p r o t o n 
d i s t r i b u t i o n i n n u c l e i i s l e s s d e f o r m e d t h a n t h e n e u t r o n d i s t r i b u t i o n 
b e c a u s e t h e p a i r i n g f o r c e a c t i n g b e t w e e n p r o t o n s i s l a r g e r t h a n 
b e t w e e n t h e n e u t r o n s . Le t Gp and G n b e t h e p a i r i n g f o r c e s f o r p r o t o n s 
and n e u t r o n s r e s p e c t i v e l y } N i l s s o n and P r i o r i ) have f o u n d t h e v a l u e s 
f o r G = MeV and G = 7 ^ MeV, w h i l e p A n A ' 

M a r s c h a l e k and R a s m u s s e n ^ ) u s e Gp = ~ MeV and Gn = ~ MeV. 

The a v e r a g e d e f o r m a t i o n ß 0 o f t h e mass d i s t r i b u t i o n i s d e f i n e d 
M B E > » + Zp ( p ) 

Po r - 2 — - < 6 > 

where ß Q ( n ) and ß Q ( p ) a r e t h e n e u t r o n and p r o t o n d e f o r m a t i o n s . 

G r e i n e r * ^ h a s g i v e n t h e e x p r e s s i o n f o r t h e c a l c u l a t i o n o f 
/ \ (= 6 / E y ) which i s w r i t t e n a s 

A C 1 ' 1 x 1 Q - 3 ) A 3 / / 3 ß Q 

f ( l - 2 f ) 

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

ß0(»> ; 
0 5 T - 1 f = ! ...(8) 

The pc i rameter f i s c a l c u l a t e d f r o m e q u a t i o n ( 8 ) . The r o o t mean 
s q u a r e d e f o r m a t i o n ß 0 f o r t h e f i r s t e x c i t e d s t a t e i s g i v e n by 
G r e i n e r l 6 ) . P u t t i n g t h e v a l u e s of t h e s e p a r a m e t e r s i n e q u a t i o n ( 7 ) , 
t h e v a l u e of raultipole m i x i n g r a t i o / \ ( = 5 / E ) i s o b t a i n e d . The 
m i x i n g r a t i o s f o r a number of n u c l e i have b e e n c a l c u l a t e d and i t i s 
f o u n d t h a t t h e s i g n of ^ i s a l w a y s p o s i t i v e . 
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5 . THE MAGNITUDE OP • 5 « 

The p l o t o f A ( = 6 / E y ) v e r s u s mass number A i s g i v e n i n F i g u r e 3 . 
The c a l c u l a t e d v a l u e s o f A o n t h e b a s i s o f G r e i n e r ' s m o d e l ^ ) , a r e a l s o 
g i v e n i n t h e F i g u r e 3 a n d a r e d e n o t e d b y d o t t e d l i n e . The p l o t a s done 
b y K r a n e 4 ) i s a l s o g i v e n w h i c h a c c o r d i n g l y t o him i n d i c a t e s t h e t r e n d 
o f t h e m e a s u r e d v a l u e s a n d shows a p r o n o u n c e d minimum i n t h e v i c i n i t y 
o f t h e c l o s e d s h e l l s . 

I n t h e p r e s e n t a n a l y s i s , i t i s i n d i c a t e d t h a t we c a n d i v i d e t h e 
n u c l e i i n f i v e g r o u p s b y d r a w i n g s t r a i g h t l i n e s a s g i v e n i n F i g u r e 3 . 
T h e s e s t r a i g h t l i n e s sire o b t a i n e d b y t h e method o f l e a s t s q u a r e f i t 1 ® ) 
f o r v a l u e s f o r n u c l e i i n t h e g r o u p s . The e r r o r i s c a l c u l a t e d b y t h e method 
g i v e n i n D a n i e l and Wood1?) a n d i n d i c a t e d b y t h e b r o k e n l i n e s . Almos t 
a l l t h e v a l u e s o f ^ l i e w i t h i n t h e g r o u p s . I n t h e f i r s t f o u r g r o u p s , 
t h e v a l u e s o f ^ a p p r o a c h t o z e r o when t h e n e u t r o n n u m b e r s o r p r o t o n 
n u m b e r s a r e a t o r a r o u n d s h e l l c l o s u r e , e x c e p t i n t h e f i f t h g r o u p , 
i n d i c a t i n g a s i f t h e r e i s one more s h e l l t y p e s t r u c t u r e . The s l o p e s 
o f t h e s e g r o u p s w i t h t h e e r r o r s sire a s f o l l o w s : 

0 . 1 1 5 4 + 0 . 0 2 6 2 

0 . 1 5 5 4 + 0 . 0 4 0 3 

O.I5O5 + 0.0212 

O.2O7O + 0 . 0 2 4 4 

0 . 1 8 7 7 + 0 . 0 3 3 0 

Group I 

Group I I 

Group I I I 

Group IV 

Group V 

I n 1 AI 
I 

I n lAl 
A 

InlAl 
A 

InlAI 

I n 

A 

IAI 

6 . THE PHASES OF • 5 » 

The p h a s e s o f ' 6 ' a r e a s g i v e n i n t h e T a b l e I I a n d a r e a l s o 
p l o t t e d ( F i g u r e 4 ) « The X- a n d Y - a x e s a r e t a k e n Z ( a t o m i c number ) 
a n d N ( n e u t r o n number ) r e s p e c t i v e l y . The p h a s e ( + ) o r ( - ) i s g i v e n 
f o r a l m o s t a l l n u c l e i e x c e p t f o u r c a s e s (Ge72 f S e ' 4 f Mo94 and. G d 1 5 2 ) . 
The p l o t c l e a r l y i n d i c a t e s a c e r t a i n s y s t e m . The l i n e a s g i v e n i n 
F i g u r e 4» s e p a r a t e s p o s i t i v e a n d n e g a t i v e p h a s e s . F o r e v e r y e i g h t 
p r o t o n s , we f i n d a c h a n g e a s i n d i c a t e d i n t h e F i g u r e . T h e s e p r o t o n 
numbers a r e a t 37» 45» 5 3 , 61 , 69 a n d 7 7 . T h e r e i s a c h a n g e a t 29 
b u t a g a i n a t 31 a s w e l l . Below 29 a n d a b o v e 77» t h e r e i s n o s u c h 
t y p e o f s t r u c t u r e . 



-6-

7 . ENERGY OP 2 , + EXCITED STATES 

I n a l l t h e s e n u c l e i , t h e f i r s t e x c i t e d , s t a t e i s 2* and s econd 
e x c i t e d i s n o t 2 , + "but t h i s l i e s above 4 + o r 6 + o r o r above 0 + . 
0+ may l i e b e t w e e n 2 + and 2 , + , o r 4 + and 2 , + o r b e t w e e n 2 + and 4 + . 
A l l t h e s e c a s e s c a n be d i v i d e d i n f i v e main g r o u p s a s g i v e n i n F i g u r e 5 . 
The d e c a y schemes of t h e i s o t o p e s Sr^®, Ru 1 0®, C e 1 ^ , Sm152 f Gd 1 52 | 

Gd154 and H f 1 7 4 f do n o t l i e i n t h e f i v e g r o u p s b u t a r e d i f f e r e n t . 

The f o l l o w i n g T a b l e g i v e s t h e number of c a s e s i n v a r i o u s c a t e g o r i e s 
a l o n g w i t h (+ ) and ( - ) p h a s e s and l a r g e cind s m a l l v a l u e s o f • 5 

Group A B c D E 

Number of c a s e s 33 11 6 2 4 

Number o f c a s e s + 12 7 2 2 3 
h a v i n g p h a s e s — 21 4 5 — 1 

Number o f c a s e s , + 10 7 2 2 
l a r g e v a l u e s w i t h p h a s e s — 11 — 1 — 1 

Smal l v a l u e s w i t h p h a s e s + 2 _ 1 
10 4 4 — 

The a l m o s t 50 p e r c e n t c a s e s a r e i n g r o u p A where t h e second 
e x c i t e d s t a t e i s 2 , + . T h i s c l a s s i f i c a t i o n may be c o n s i d e r e d on t h e 
b a s i s of ß - and y - v i b r a t i o n a l b a n d s and may a l s o h e l p i n m i c r o s c o p i c 
c a l c u l a t i o n s f o r t h e n u c l e a r s t r u c t u r e s t u d i e s . 
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q_86 
3 8 48 - 0 . 2 5 0 . 0 7 - 0 . 2 7 0 . 9 8 + 7 . 0 - 0 . 2 7 0 . 0 5 < q < 0 . 0 9 - 0 . 4 2 

c 8 8 
3 8 5 0 - 0 . 0 5 0 . 0 0 ? - O . O 5 0 . 8 6 + 2 . 4 8 - 0 . 0 5 - O . O 4 + O . O 2 - O . O 4 

+ 0 . 3 9 0 . 0 0 3 + 0 . 0 5 0 . 8 + 2 . 0 + 2 . 0 2 + 2 . 4 1 

^ ¡ t - 0 . 4 3 0 . 1 6 - 0 . 4 4 0 . 9 9 7 +18 23 - 0 . 4 4 n . . + 0 . 0 4 
- ° ' 4 4 - 0 . 0 3 - 0 . 7 3 

- 0 . 5 4 0 . 2 5 - 0 . 5 8 0 . 9 7 - 5 . 6 9 - 0 . 5 8 - 0 . 5 8 + 0 . 0 5 - 1 . 0 8 

* Mean v a l u e o f 6 

( a ) P r o m t h e p l o t o f A2 v e r s u s A^ 

( b ) From t h e p l o t o f A l v e r s u s Q q 
( c ) S i g n c o n v e n t i o n o f c i e d e n h a r n a n d R o s e 
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1 Mean Mean v a l u e o f ¿ t , l e a n 
/ a l u e 
>f 6 
t a k e n 

V a l u e o f 6 C 

f r o m t h e i» u u i c u t v a l u e 
o f ô a 

S 
6 1 » 2 

l e a n 
/ a l u e 
>f 6 
t a k e n 

l i t e r a t u r e 

R n 1 0 0 

44 5 6 
- 5 . 6 7 0 . 3 2 - 0 . 6 9 0 . 9 7 - 5 - 6 9 - 5 . 6 9 fi+2.5 

- 1 . 5 
- 8 . 3 1 ¡ 

P n 1 0 2 

44 5 8 
00 0 . 1 6 - 0 . 4 4 0 . 9 9 7 + 1 8 . 2 : 5 + 1 8 . 2 3 6 0 + 2 0 + 3 4 . 7 9 

i 

P d 1 0 4 

46 5 8 
- 0 . 1 1 0 . 0 1 - 0 . 1 0 0 . 9 1 + 3 . 1 8 - 0 . 1 0 N o t d e d u c e d - 0 . 1 6 I 

P d 1 0 6 

46 6 0 + 0 . 4 4 0 . 0 3 5 - 0 . 1 9 0 . 9 4 5 + 4 . 1 4 + 4 . 1 4 + 4 . 3 5 + 0 . 0 0 + 8 . 1 0 

P d 1 0 8 

46 62 - 0 . 2 5 0 . 0 5 - 0 . 2 3 0 . 9 7 + 5 . 6 9 - 0 . 2 3 - 0 . 2 4 + 0 . 0 4 - 0 . 2 7 

P d 1 1 0 

46 64 
0 . 3 6 - 0 . 7 5 0 . 9 5 - 4 . 3 6 - 0 . 7 5 - 0 . 7 7 + 0 . 1 1 - 2 . 0 4 

C d 1 1 0 

48 62 
Oy» 1 1 6 

5 0 66 

+ 0 . 3 5 0 . 0 4 + 0 . 2 0 O . 6 6 5 + 1 . 4 1 + 1 . 4 1 + 1 . 2 0 + 0 . 1 5 + 2 . 0 6 C d 1 1 0 

48 62 
Oy» 1 1 6 

5 0 66 + 0 . 3 9 0 . 0 1 + 0 . 1 0 0 . 7 5 5 + 1 . 7 5 + 1 . 7 5 + 1 . 8 + 0 . 2 + 2 . 5 6 

T e 1 2 2 

5 2 7 0 + 0 . 4 4 0 . 0 2 - 0 , 1 4 0 . 9 2 5 + 3 . 5 1 + 3 . 5 1 • 3 . 5 2 + O . I O + 6 . 1 2 

T e 1 2 4 

5 2 7 2 + 0 . 4 3 0 . 0 2 - 0 . 1 4 0 . 9 3 + 3 . 6 4 + 3 . 6 4 + 3 . 3 + 0 . 2 + 6 . 0 2 
I 

T e 1 2 6 

5 2 7 4 

X e 1 2 6 

5 4 7 2 

+ 0 . 4 6 0 . 0 6 5 - 0 . 2 6 0 . 9 7 5 + 6 . 2 4 + 6 . 2 4 +5 5 + 0 ' 4 
5 - 0 . 3 + 9 . 9 O T e 1 2 6 

5 2 7 4 

X e 1 2 6 

5 4 7 2 
- 1 9 . 0 O.2O5 - O . 5 O 0 . 9 9 7 - 1 8 . 2 : i - 1 8 . 2 3 - 2 7 * 3 0 

- 9 
- 4 4 . 4 6 

X e 1 2 8 

5 4 7 4 
- 5 . 6 7 0 . 3 0 - 0 . 6 5 0 . 9 7 5 - 6 . 2 4 - 6 . 2 4 N o t d e d u c e d - 1 8 . 0 3 

X e 1 3 2 

5 4 7 8 
- 9 . 0 0 . 2 7 5 - 0 . 6 2 0 . 9 9 - 9 . 9 5 - 9 . 9 5 - 1 8 . 9 1 

X e 1 3 4 

5 4 8 0 - 0 . 0 5 0 . 0 0 3 - 0 . 0 5 0 . 8 6 + 2 . 4 8 - 0 . 0 5 - 2 . 4 + 0 2 - 0 . 0 8 

- 5 . 6 7 0 . 3 0 - 0 . 6 5 0 . 9 7 5 - 6 . 2 4 - 6 . 2 4 y - 8 - 1 3 . 1 9 

5 6 * 4 1 * 
- 7 . 0 0 0 . 2 7 5 - 0 . 6 1 0 . 9 9 - 9 . 9 5 - 9 . 9 5 6 < - 3 0 - 2 1 . 1 7 

B a 1 5 6 

5 6 8 0 - 0 . 1 7 0 . 0 3 5 - 0 . 1 9 0 . 9 5 + 4 . 3 6 - O . 1 9 - 0 . 2 1 < 6 < - 0 . 1 9 - 0 . 1 8 

B a 1 4 0 

5 6 8 4 
+ 0 . 3 1 0 . 1 0 5 + 0 . 3 4 0 . 5 4 +1 . 0 8 + 0 . 3 4 +1 1 + 0 ' 1 4 + 0 . 4 5 

G P 1 4 0 

5 8 8 2 - 0 . 4 3 0 . 1 2 5 - 0 . 3 8 0 . 9 9 5 + 1 4 . 1 1 - 0 . 3 8 0 T + 0 . 0 1 
- 0 . 0 2 

- 0 . 6 1 

C e 1 4 2 

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

N d 1 4 4 

60 8 4 
* 0 . 3 7 O . O I 5 + 0 . 1 2 0 . 7 2 +1 . 6 0 +1 . 6 0 +1 . 6 + 0 . 5 + 2 . 2 2 

g n 1 5 2 
6 2 9 0 - 9 . 0 0 . 2 7 5 - 0 . 6 2 0 . 9 9 - 9 . 9 5 - 9 . 9 5 < - 1 7 . 3 3 
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N u c l e u s 
Mean 
v a l u e 

Mean v a l u e o f 
Mean 
v a l u e 

V a l u e o f ¿ e 
f r o m t h e 
l i t e r a t u r e 

C ^ / P N ) 
o f 6 a 

«1 6 1 «2 * 2 
o f 6 
t a k e n 

V a l u e o f ¿ e 
f r o m t h e 
l i t e r a t u r e 

C ^ / P N ) 

+ 0 . 3 9 0 . 0 0 3 + 0 . 0 5 0 . 8 + 2 . 0 + 2 . 0 2 . 0 + 0 . 5 + 4 . 0 9 

- 9 . 0 0 . 2 5 - 0 . 5 8 0 . 9 9 - 9 . 9 5 - 9 . 9 5 - 1 1 + 3 - 1 7 . 1 8 

r a 156 
6 4 9 2 

+ 0 . 4 6 0 . 0 6 - 0 . 2 6 0 . 9 7 5 + 6 . 2 4 + 6 . 2 4 + 7 . 1 9 

6 4 9 4 
- 0 . 1 7 0 . 0 5 - 0 . 2 3 0 . 9 7 + 5 . 6 9 - 0 . 2 3 N o t d e d u c e d - 0 . 2 9 

6 6 ^ 9 4 
+ 0 . 4 7 0 . 1 - 0 . 3 3 0 . 9 9 + 9 . 9 5 + 9 . 9 5 + ( 9 . 7 ! 1

2 ; 5 ) + 1 3 . 5 6 

Y D 1 7 4 

7 0 D 1 0 4 - 0 . 2 5 0 . 0 6 - 0 . 2 5 0 . 9 6 5 + 5 . 2 5 - 0 . 2 5 - 0 . 2 6 + 0 . 0 4 - 0 . 2 4 

H f 1 7 4 
7 2 1 1 0 2 

- 0 . 4 8 0 . 1 5 5 - 0 . 4 3 0 . 9 9 7 + 1 8 . 2 3 - 0 . 4 3 0 > 6 " 1 < - 0 . 2 4 - 0 . 6 4 

T i f 1 7 8 
7 2 106 

u . 1 8 0 
7 2 r l 0 8 

- 0 . 4 3 0 . 1 4 5 - 0 . 4 1 0 . 9 9 7 + 1 8 . 2 3 - 0 . 4 1 0 4 1 0 + 0 - 0 3 6 

^ - 0 . 0 3 5 - 0 . 4 2 
T i f 1 7 8 

7 2 106 
u . 1 8 0 

7 2 r l 0 8 
- 0 . 1 7 0 . 0 3 5 - 0 . 1 9 0 . 9 5 5 + 4 . 6 1 - 0 . 1 9 - 0 . 2 0 - 1 . 0 6 

w 1 8 2 
7 4 1 0 8 

- 9 . 0 0 . 2 7 5 - 0 . 5 4 0 . 9 9 5 - 1 4 . 1 1 - 1 4 . 1 1 
- < 1 - 1 5 . 0 7 

w 1 8 4 
7 4 1 1 0 + 0 . 4 9 0 . 1 2 - 0 . 3 7 0 . 9 9 5 + 1 4 . 1 1 + 1 4 . 1 1 +15 + 2 1 . 3 1 

0 s 1 8 6 

7 6 1 1 0 + 0 . 4 7 0 . 1 - 0 . 3 3 0 . 9 9 + 9 . 9 5 + 9 . 9 5 + 1 0 * I 5 

- 4 
+ 1 8 . 9 2 

O s 1 8 8 

7 6 1 1 2 + 0 . 4 7 0 . 1 0 5 - 0 . 3 4 0 . 9 9 5 + 1 4 . 1 1 + 1 4 . 1 1 + 1 2 . 3 + 2 . 8 + 3 5 . 3 6 

X > s 1 9 ° 
7 o 1 1 4 + 0 . 4 7 0 . 1 0 5 - 0 . 3 4 0 . 9 9 5 + 1 4 . 1 1 + 1 4 . 1 1 • « Ü + 4 5 . 5 2 

P t 1 9 2 

7 8 1 1 4 
- 9 . 0 0 . 2 6 - 0 . 5 9 0 . 9 9 - 9 . 9 5 - 9 . 9 5 + 8 . 8 + 0 . 3 - 4 0 . 2 8 

7 8 P t H 6 - 3 9 0 . 1 8 - 0 . 4 7 0 . 9 9 5 - 1 4 . 1 1 - 1 4 . 1 1 - 4 5 * 5 5 

- 1 9 - 5 7 . 5 9 

P t 1 9 6 

7 8 118 + 0 . 4 4 0 . 0 2 - 0 . 1 6 0 . 9 8 + 7 . 0 0 + 7 . 0 0 + 4 . 3 + 0 . 2 + 2 5 . 1 8 

H f f 1 9 8 

8 0 18 - 0 . 1 7 0 . 0 3 5 - 0 . 1 9 0 . 9 5 + 4 . 3 6 - 0 . 1 9 - 0 . 1 9 - 0 . 3 6 

w „ 2 ° 0 
8 0 2 0 

- 0 . 1 7 0 . 0 3 5 - 0 . 1 9 0 . 9 5 + 4 . 3 6 - 0 . 1 9 - 0 . 1 9 + 0 . 0 1 - 0 . 3 9 



I 
I—1 

T 

Theoreticalplot of A¿ versus â£* S2/(i+S2Jj »here 6'isthe mixing ratio in CZ'*—2*) y-transition and other C2*-+(f) 
iê »ure E2J for the spin sequence 2*-*2*-*0*. TMs /'s Jone by the method of Arne and Wiedertdeck ( 12). 

FIG. 1 

transition 
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Least square fit points 

O A < O 

A A>0 

• Closed shell 

GREINER MODEL 

Plot of tn/ùj f= S/Ey > "here £r is thegamma-ray energy] versus mass number (A).The 
sot id curve indicates the trend of measured values as given by krane f1) whereas calculations 
through Greiner's model are represented by doits • The straight tines obtain td by the 
method of feast square fit in order to divide in five groups are depicted by ihe solid tines euid 
their errors by the broken tines. 

FIG. 3 
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I. J. .1 U_J L 1 J-_J K ' ' ' ' 2 4 2 8 3 2 3 6 4 0 4 4 4 8 52 5 6 6 0 6 4 6 8 7 2 7 6 8C 2 0 2 4 "28" "32 3 ? 4 0 4 3 4 8 5 6 6 0 6 4 6§ 7 2 7 6 8 0 

Z • 

7"Ae phases of 's' are given for various nuclei by plotting!. ' ( atomic number) along 
X-axis and A/' CNeutron number) along Y-axis. 

FIG. 4 
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Third excited state 

* 

« i 
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Second excited state 
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Fifth excited state 

Fourth excited state 

c* 
Third excited state — 

Second excited state 

Fir si excited state 2* 

o* 

Third excited stale 

Second excited state 

First excited state 

C D ) 

FIG. 5 . LOWEST EXCITED STATES OF 

EVEN-EVEN NUCLEI. 


