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The nuc lear  g - fac to r  of the col lect ive 3- level  at 2615 keV in 208pb has been measured  by the per turbed  
angular  co r re l a t ion  technique. The resu l t  of g(3-) = 0.58 ± 0.14 conf i rms  the s trongly col lect ive c h a r a c t e r  
of the state.  

T h e  f i r s t  e x c i t e d  s t a t e  of t h e  doub ly  m a g i c  
n u c l e u s  2 0 8 P b  i s  b e l i e v e d  to  b e  an  o c t u p o l e  v i -  
b r a t i o n a l  s t a t e  b u i l t  on t h e  0 + g r o u n d  s t a t e .  T h e  
l a r g e  e x p e r i m e n t a l l y  o b s e r v e d  E3 t r a n s i t i o n  
r a t e  [1] to  t h e  g r o u n d  s t a t e  a n d  t h e  r e l a t i v e l y  low 
e n e r g y  s u p p o r t  t he  d e s c r i p t i o n  of t h i s  s t a t e  a s  a 
c o l l e c t i v e  e x c i t a t i o n .  T h e  m i c r o s c o p i c  d e s c r i p -  
t i o n s  of t he  3-  s t a t e  in  t e r m s  of p a r t i c l e - h o l e  
e x c i t a t i o n s  c o n t a i n  a l a r g e  n u m b e r  of t e r m s  a l l  
w i th  s m a l l  a m p l i t u d e s  due  to  the  c o l l e c t i v e  n a t u r e  
of t h i s  s t a t e .  T h e  c o n t r i b u t i o n  f r o m  t h e  s p i n s  to  
t h e  m a g n e t i c  m o m e n t  a p p r o x i m a t e l y  c a n c e l s ,  
s i n c e  t he  s p i n s  a r e  r a n d o m l y  o r i e n t e d .  We  t h e r e -  
f o r e  on ly  h a v e  a c o n t r i b u t i o n  f r o m  t he  o r b i t a l  
m o t i o n  of t he  p r o t o n s .  S ince  t h e  f r a c t i o n  of p r o t o n  
c o m p o n e n t s  i s  a b o u t  Z / A  we a l s o  e x p e c t  t h e  g -  
f a c t o r  to  be  of t he  o r d e r  of Z / A .  T h e  m o s t  d e -  
t a i l e d  c a l c u l a t i o n  of t h i s  s t a t e  h a s  b e e n  m a d e  by  
G i l l e t  e t  al .  [2]. U s i n g  t h e i r  w a v e f u n c t i o n  we c a l -  
c u l a t e  t h e  g - f a c t o r  to  be  0 .52 [3]. T h e  c a l c u l a t i o n  
of L o m b a r d  [4] y i e l d s  g = 0.5.  

R e c e n t l y  G r o d z i n s  a n d  P r a m i l a  [5] r e p o r t e d  a 
m e a s u r e m e n t  of t h i s  g - f a c t o r  u s i n g  t h e  i n t e r n a l  
f i e l d  of P b  in a n  i r o n  l a t t i c e .  T h e y  o b t a i n e d  
0 .08  + 0 .07 in d i s a g r e e m e n t  w i th  t he  a b o v e  p r e -  
d i c t i o n s .  

In an  a t t e m p t  to  c l e a r  up  t h i s  d i s a g r e e m e n t  we 
u n d e r t o o k  a m e a s u r e m e n t  of g ( 3 - )  u s i n g  a n  e x -  
t e r n a l  m a g n e t i c  f i e ld .  T h e  i n t e g r a l - r e v e r s e - f i e l d  
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m e t h o d  of t he  p e r t u r b e d  $ - 7  a n g u l a r  c o r r e l a t i o n  
t e c h n i q u e  w a s  u s e d .  T h e  a p p a r a t u s  w a s  i d e n t i c a l  
to  t h a t  d e s c r i b e d  in r e f .  6, e x c e p t  t h a t  a 
30.5 k g a u s s  e l e c t r o m a g n e t  w a s  u s e d .  B e c a u s e  of 
t h e  v e r y  s m a l l  c h a n g e  in  t h e  c o i n c i d e n c e  c o u n t i n g  
r a t e  upon  t he  r e v e r s a l  of t he  m a g n e t i c  f i e l d  e x -  
p e c t e d  in  t h i s  c a s e ,  s p e c i a l  c a r e  w a s  t a k e n  to 
e l i m i n a t e  any  e f f e c t  of t he  s t r a y  m a g n e t i c  f i e l d  on 
t h e  ga in  of the  p h o t o m u l t i p l i e r  t u b e s .  The  o b -  
s e r v e d  ga in  s h i f t  in  t he  p h o t o m u l t i p l i e r s  w a s  r e -  
d u c e d  to  l e s s  t h a n  5 p a r t s  in  105. 

T h e  r a d i o a c t i v e  s o u r c e  a s  2 2 8 T h  in  an  HC1 
s o l u t i o n  c o n t a i n e d  in a s m a l l  p o l y e t h y l e n e  sack .  
T h e  5 8 3 - 2 6 1 5  keV ~ - y  c a s c a d e  w a s  u s e d .  T h e  
low e n e r g y  w a s  s e l e c t e d  w i th  a window a t  t h e  
p h o t o p e a k  of the  583 keV l ine  a n d  in t he  h i g h  
e n e r g y  c h a n n e l  an  i n t e g r a l  d i s c r i m i n a t o r  w a s  
s e t  a t  1.3 MeV.  T h e  t r u e  c o i n c i d e n c e  cou t i ng  r a t e  
w a s  120 s -1 w i th  a " t r u e  to r a n d o m "  r a t i o  of 20. 
A s  a c h e c k  on i n s t r u m e n t a l  a s y m m e t r y R  (O) = 
= [W(O, +B ) - W(O, - B ) ] / [  W( O, +B ) + W(O - B  )] 
w a s  a l s o  d e t e r m i n e d  f o r  t he  r a n d o m  b a c k g r o u n d  
of  t he  t i m e  s p e c t r u m  d e r i v e d  f r o m  the  t i m e - t o -  
a m p l i t u d e  c o n v e r t e r .  A 1 ~ s  c o n v e r s i o n  r a n g e  
w a s  c h o s e n  in o r d e r  to  c o l l e c t  the  s a m e  s t a t i s t i c s  
in  t r u e  and  r a n d o m  c o i n c i d e n c e s .  T h e  r e s u l t s  a r e  
s u m m a r i z e d  in t a b l e  1. 

T h e  l i f e t i m e  of t he  3-  s t a t e  h a s  b e e n  m e a s u r e d  
wi th  t he  ~ - ~  c o i n c i d e n c e  t e c h n i q u e  [7] g i v i n g  
T m = 47 + 15 ps .  T h i s  v a l u e  i s  in  p o o r  a g r e e -  
m e n t  w i t h  the  m u c h  m o r e  a c c u r a t e  r e s u l t s  f o r  t he  
l i f e t i m e  o b t a i n e d  f r o m  B ( E 3 ,  0 + -~ 3 - )  m e a s u r e -  
m e n t s  by  C o u l o m b  e x c i t a t i o n  a n d  i n e l a s t i c  s c a t -  
t e r i n g .  T h e  r e s u l t s  f o r B ( E 3 , 0  + -* 3 - )  by  s e v e r a l  
a u t h o r s  a r e  c o m p i l e d  in r e f .  1. A w e i g h t e d  
a v e r a g e  f o r  t he  l i f e t i m e  of t h i s  l e v e l  i s  T m = 
= 21 + 1 ps .  Wi th  t h i s  l i f e t i m e ,  o u r  r e s u l t  f o r  
coy y i e l d s g ( 3 - )  = + 0 . 5 8  + 0 .14 in good a g r e e m e n t  
w i t h  t h e  t h e o r e t i c a l  p r e d i c t i o n s  q u o t e d  a b o v e .  
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Table 1 
Summary of resul ts  

R(O) = [W(8, +B) -W (0,-B)]/[W(O, +B) + W(O,-B)]. The angular corre la t ion coefficients A 2 and A 4 are  not cor rec ted  
for geometry.  

R (135 °) R(225 °) R (randoms) 

(3.45 ± 1.20) × 10 -4 - (4.25 ± 1.48) × 10 -4 (- 0.31 ~ 0.95) × 10 -4 

A 2 = +0.144 ± 0.003, A 4 = +0.005 • 0.005, wT = (1.80 =L 0.45) x 10 -3 rad. 

The  va lue  r e p o r t e d  by G r o d z i n s  and P r a m i l a  
[5] f o r  t h i s  g - f a c t o r  w a s  b a s e d  on 1- m = 47 • 15 ps .  
U s i n g  ou r  w e i g h t e d  a v e r a g e  va lue  f o r  the  l i f e t i m e ,  
t h e i r  va lue  i s  m o d i f i e d  t o g ( 3 - )  = 0.17 + 0.15. 
G r o d z i n s  and P a r m i l a  o b t a i n e d  t h e i r  va lue  f o r  g 
a s s u m i n g  an i n t e r n a l  h y p e r f i n e  f i e l d  of 262 kG at  
t h e  s i t e  of t he  Pb  n u c l e u s  in Fe .  T h i s  i n t e r n a l  
f i e l d  w a s  d e r i v e d  f r o m  the  p r e c e s s i o n  of t he  
1064 - 570 keV ~ - y  c a s c a d e  in 2 0 7 p b  w h i c h  i s  
p r e c e d e d  by the  e l e c t r o n  c a p t u r e  d e c a y  of 207Bi.  
The  l e v e l s  of 208Pb  on the  o t h e r  hand  a r e  p o p u -  
l a t e d  by the  b e t a  d e c a y  of 208T1 which  in t u r n  i s  
f e d  by the  a - p a r t i c l e  d e c a y  of 212Bi. The  d i s c r e -  
p a n c y  b e t w e e n  the  i n t e r n a l  f i e l d  and  e x t e r n a l  f i e l d  
m e a s u r e m e n t s  of g ( 3 - )  m a y  i n d i c a t e  t h a t  t h e  
208T1 a t o m s  a r e  no l o n g e r  in l a t t i c e  p o s i t i o n  
fo l lowing  the  r e c o i l  due to  t he  p r e c e d i n g  u - p a r t i c l e  
e m i s s i o n .  The  above  i n t e r p r e t a t i o n  of the  d i s -  
c r e p a n c y  b e t w e e n  the  m e a s u r e m e n t s  of g ( 3 - )  
p o i n t s  to a p o s s i b l e  s o u r c e  of s y s t e m a t i c  e r r o r  
f o r  r e c o i l  i m p l a n t a t i o n  m e a s u r e m e n t s  of g - f a c t o r s  
of e x c i t e d  s t a t e s .  

The  a u t h o r s  w i s h  to a c k n o w l e d g e  the  e n c o u r a -  
g e m e n t  and a d v i c e  of P r o f e s s o r  F. B o e h m  and  
he lpfu l  d i s c u s s i o n s  wi th  Dr .  J .  D a m g a a r d .  One of 
u s  ( F . C . Z . )  a c k n o w l e d g e s  a f e l l o w s h i p  f r o m  the  
C o n s e l h o  N a c i o n a l  de P e s q u i s a s  ( B r a s i l ) .  
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E R R A T A  

On the  b i n d i n g  e n e r g y  of a A - p a r t i c l e  in n u c l e a r  
m a t t e r ,  B. R a m ,  J .  R. J a m e s ,  P h y s .  L e t t e r s  
28B (1969) 372. 

T h e  v a l u e  of D~  =0'1 '2 g iven  in  l i ne  13 of c o l u m n  
one  on p a g e  373 shou ld  b e  108.6 M e V  i n s t e a d  
of 106.7 MeV.  T h i s  c h a n g e s  the  v a l u e s  g iven  
in t h e  s e c o n d  and  t h i r d  c o l u m n s  of t he  s e c o n d  
r o w  of t a b l e  1 to 58.4 and 34.1,  r e s p e c t i v e l y ,  
and D f o r  t he  HT p o t e n t i a l  wi th  40% s u p p r e s -  
s ion  in o d d - p a r i t y  s t a t e s  to 46.4 M e V  f o r  the  
c a s e  M * / M  =0 9 T h i s  d o e s  not  a f f ec t  t he  A A • • 
c o n t e n t  of t h e  p a p e r .  

A s e a r c h  f o r  e l e m e n t  110 in p l a t i n u m  o r e  v ia  
n e u t r o n - i n d u c e d  f i s s i o n ,  J . J .  W e s o l o w s k i ,  
W. J o h n ,  R. J e w e l l ,  F.  Guy, P h y s .  L e t t e r s  
28B (1969) 544. 

T h e  n a m e  of W. J o h n  w a s  i n c o r p o r a t e d  in to  the  
i n i t i a l s  of R. J e w e l l .  
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