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With the per turbed angular correlat ion method the hyperfine magnetic fields acting at 198Hg nuclei em-  
bedded in Fe,  Co and Ni lat t ices are found to be -440 J: 105 kG, -370 :~ 78 kG and -86 J: 22 kG, r e s p e c -  
tively. The measured  fields at 203T1 nuclei in Fe and Co lat t ices are -185 :e 70 kG and -90 ± 35 kG, 
respect ively .  

The h y p e r f i n e  m a g n e t i c  f i e l d s  a t  d i lu te  i m -  
p u r i t y  s i t e s  in f e r r o m a g n e t i c  h o s t  l a t t i c e s  have  
b e e n  of c o n s i d e r a b l e  i n t e r e s t  r e c e n t l y .  The  i n -  
t e r n a l  h y p e r f i n e  m a g n e t i c  f i e l d s  a c t i n g  at  Hg 
nuc l e i  in Fe ,  Hint(Hg F e ) ,  have  b e e n  e x p l o r e d  
by K e s z t h e l y i  e t  al .  [1] and  by M u r r a y  e t  al .  [2]. 
The  r e s u l t s  of t h e s e  a u t h o r s ,  Hin t = -980 kG and  
-490 kG, r e s p e c t i l v e l y ,  a r e  in s t r i k i n g  d i s a g r e e -  
m e n t  wi th  e a c h  o t h e r .  A r e e x a m i n a t i o n  of 
H i n t ( H g  Fe )  s e e m s  i m p o r t a n t .  At the  s a m e  t i m e  
a s tudy  of Hint(Hg Co, Ni) a p p e a r s  w o r t h w h i l e .  
The  p r e s e n t  no te  d e s c r i b e s  the r e s u l t s  of s u c h  
a s tudy .  We a l s o  p r e s e n t  r e s u l t s  of i n t e r n a l  
f i e ld  m e a s u r e m e n t s  a t  T1 nuc le i  in Fe  and  in Co 
f e r r o m a g n e t s ,  Hint (T1 F e ,  Co). 

The e x p e r i m e n t s  a r e  p e r f o r m e d  wi th  the  in -  
t e g r a l - r e v e r s e - f i e l d  t e c h n i q u e  of the p e r t u r b e d  
a n g u l a r  c o r r e l a t i o n  m e t h o d .  The  a p p a r a t u s  have  
b e e n  p r e v i o u s l y  d e s c r i b e d  [3]. The  f i e l d s  a t  Hg 
nuc le i  have  b e e n  m e a s u r e d  wi th  d i lu te  s o l i d  s o l u -  
t i o n s  of Au a s  an i m p u r i t y  in the  f e r r o m a g n e t s .  
High s p e c i f i c  a c t i v i t y  of 198Au in  m e t a l l i c  f o r m  
w a s  d e p o s i t e d  in p o t s  m a d e  of 1 g of p u r e  
(99 .99)Fe ,  Co and  Ni. T a p e r e d  p ins  w e r e  d r i v e n  
in the  p o t s  u n d e r  v a c u u m  and  the  s e a l e d  p o t s  
w e r e  m e l t e d  in an i n d u c t i o n  coi l  in a r g o n  gas .  
Al l  s a m p l e s  had  a Au c o n c e n t r a t i o n  l e s s  than  
0.1 a t o m i c  %. 

The 675-412  keV ~-~  c a s c a d e  u s e d  in the  Hg 
e x p e r i m e n t s  and  y i e l d e d  A 2 = -0 .253 + 0.005 and  
A 4 = +0.107 + 0.007 f o r  the  a n g u l a r  c o r r e l a t i o n  
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c o e f f i c i e n t s .  The  Fe  and  Ni f e r r o m a g n e t i c  
s a m p l e s  w e r e  a l i g n e d  wi th  an  e x t e r n a l  f i e ld  of 
5 kG and  the  Co s a m p l e  wi th  a f i e ld  of 18 kG. 
The  e x p e r i m e n t a l  v a l u e s  of wT p r e s e n t e d  Jn 
t ab l e  1 w e r e  o b t a i n e d  f r o m  the  r a t i o  R(O) = 
= [W(0, +~O-W(O, - H ) ] / [ W ( 0 ,  +H)+ W(0, - H ) ]  = 
-- (1/W)(dW/dO)coT m e a s u r e d  at  120o and  240o. 
The  i n t e r n a l  m a g n e t i c  f i e l d s  a r e  shown in c o l u m n  
t h r e e  of t ab l e  1; they  w e r e  d e r i v e d  wi th  a m e a n  
l i fe  of ~- = 31.5 + 1.5 p s  and  a g f a c t o r  of 
+0.55 + 0.11 f o r  the  412 keV Jevel  [4]. The 
quo ted  h y p e r f i n e  f i e l d s  have  b e e n  c a l c u l a t e d  by 
s u b t r a c t i n g  the  e x t e r n a l  f i e ld  f r o m  the  o b s e r v e d  
f ie ld .  

Our  d e t e r m i n a t i o n  of Hint (Hg Fe)  = 
= -440 + 105 kG a g r e e s  wi th  a r e c e n t  m e a s u r e -  
m e n t  [2] of -490 + 125 kG. In add i t ion ,  the  
h y p e r f i n e  f i e l d s  a t  the Hg nuc le i  in the  t h r e e  
f e r r o m a g n e t s  show the  e x p e c t e d  p r o p o r t i o n a l i t y  
b e t w e e n  the  i n d u c e d  f i e l d s  on d i a m a g n e t i c  i m -  
p u r i t i e s  and the  m a g n e t i c  m o m e n t s  of the h o s t  
m e t a l s .  

The  m e a s u r e m e n t s  of the i n t e r n a l  m a g n e t i c  
f i e l d s  f o r  T1 in Fe  and in Co w e r e  p e r f o r m e d  

Table 1 
Summary of resul ts .  Values of ¢0T obtained from the 
ratio R (0). Internal magnetic fields are deduced from 
the known lifetime and g - fac to r  of the f i r s t  excited state 

in 198Hg and 203T1. 

COT Hin t 
(× 102radians) (kG) 

Hg F e -3.65 • 0.32 -440 =e 105 
Hg C_oo -3.00 • 0.23 -370 ~ 78 
Hg Ni -0.68 ~ 0.21 - 86 =e 22 

T1 F e -4.0 =e 1.0 -185± 70 
T1 Co -1.5 • 0.4 - 90 J= 35 
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Fig.  1. Hyperfine fields, in kilogauss,  at nuclei  with 
Z ~  77 to 82 in Fe(L)), Co(O) and Ni(G). 

w i t h  a s o u r c e  of 2 0 3 p b .  T h e  2 0 3 p b  ' a c t i v i t y  w a s  
o b t a i n e d  by  the  r e a c t i o n  203Tl (d ,  2 n ) 2 0 3 p b  on a 
T1 m e t a l  t a r g e t .  T h e  a c t i v i t y  w a s  s e p a r a t e d  
f r o m  T1 in  the  f o r m  of PbSO 4 (about  1 m g  of P b  
w a s  u s e d  a s  c a r r i e r ) .  T h e  d r y  s u l f a t e  w a s  d e -  
p o s i t e d  in  a F e  o r  Co po t  a n d  t r a n s f o r m e d  in to  
P b O  by  h e a t i n g  a t  800°C in  v a c u u m .  T he  ox ide  
w a s  c o n v e r t e d  to m e t a l  by  r e d u c i n g  i t  i n  H 2 a t  
a b o u t  2 5 0 o c .  T h e  po t  w a s  s e a l e d  in  v a c u u m  and  
m e l t e d  in  a n  i n d u c t i o n  coi l .  Due  to the  l a r g e r  
s o l i d  s o l u b i l i t y  of P b  in  Co t h a n  in F e ,  the  s o u r c e  
in  Co w a s  s t r o n g e r .  B o t h  a l l o y s  h a d  l e s s  t h a n  
0 .02  a t o m i c  % of  Pb .  

T h e  4 0 1 - 2 7 9  keV y - V  c a s c a d e  in  203T1 w a s  
u s e d .  T h e  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  
f o r  t h i s  c a s c a d e  w e r e  m e a s u r e d  to b e  A 2 = 
- 0 . 1 2 0  ± 0 .008  a n d  A 4 = - 0 . 0 1 5  ± 0 .012.  T h e  
r e s u l t s  a r e  p r e s e n t e d  in  t a b l e  1, w h e r e  wv w as  
o b t a i n e d  f r o m  the  r a t i o  R(e)  m e a s u r e d  a t  135 ° 
a n d  225 ° .  T h e  m a g n e t i c  f i e l d s .  Hint(T1 F e ,  Co) 

5 .  

6. 

s h o w n  in t a b l e  1, w e r e  c a l c u l a t e d  w i t h  ~- = 
405 + 6 p s  a n d  g = +0 .110  i 0 .033 fo r  the  279 keV 
l e v e l  [4]. 

A s a m p l e  of T1 in F e  w a s  a l s o  p r e p a r e d  by  
u s i n g  a d i f f e r e n t  t e c h n i q u e  of s o u r c e  p r e p a r a -  
t i on  [5]. T h e  P b O  w a s  d i s s o l v e d  in  NHO 3 a n d  
m i x e d  w i t h  f ine  i r o n  p o w d e r .  T h i s  m i x t u r e  w a s  
d r i e d ,  r e d u c e d  in  H2, c o i n e d  in to  the  f o r m  of a 
s m a l l  c y l i n d e r  a n d  a n n e a l e d  a t  800°C fo r  12 h. 
T h i s  s a m p l e  g a v e  a f i e l d  of - 30  + 30 kG. T h i s  i s  
a s m a l l e r  f i e l d  t h a n  t h a t  o b t a i n e d  w i t h  the  m e l t e d  
a l l o y  a n d  i t  a p p e a r s  t h a t  the  s a m p l e  h a s  to  p a s s  
t h r o u g h  the  m o l t e n  p h a s e  in  o r d e r  to ge t  the  b i -  
n a r y  a l loy .  

T h e  o b t a i n e d  f i e l d  of -185  + 70 kG f o r  T1 
in  F e  i s  b e t w e e n  t h a t  of Hg and  P b ,  a s  e x p e c t e d  
f r o m  s y s t e m a t i c s .  R e c e n t l y  B a l a b a n o v  a n d  D e -  
l y a g i n  [6] in  a n a l y z i n g  r e g u l a r i t i e s  of m a g n e t i c  
f i e l d s  a t  n u c l e i  in  f e r r o m a g n e t i c  m a t r i c e s  found  
a s e m i - e m p i r i c a l  l aw w h i c h  d e s c r i b e s  w e l l  the  
e x p e r i m e n t a l  da t a .  F r o m  t h e i r  f o r m u l a  the  p r e -  
d i c t e d  v a l u e  f o r  the  i n t e r n a l  f i e l d  a t  T1 n u c l e i  
in  F e  s h o u l d  b e  of the  o r d e r  of - 300  kG,  in  r e a -  
s o n a b l e  a g r e e m e n t  w i t h  o u r  e x p e r i m e n t a l  v a l u e .  

In fig.  1 a r e  p l o t t e d  t he  v a l u e s  of the  h y p e r -  
f ine  f i e l d s  in  Fe ,  Co and  Ni f o r  n u c l e i  w i t h  Z = 
77 to 82. T h e  f i e l d s  on P b  a r e  f r o m  r e f .  [5] and  
t h o s e  on I r ,  P t  a n d  Au a r e  f r o m  the  c o m p i l a t i o n  
in r e f .  [4]. 

T h e  a u t h o r s  w i s h  to a c k n o w l e d g e  m a n y  
v a l u a b l e  s u g g e s t i o n s  of P r o f e s s o r  F. B o e h m .  
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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