
1. I n t r o d u c t i o n  

The r e a l i z a t i o n  t h a t  t h e  n e u t r o n ,  a n e u t r a l  p a r t i c l e ,  p o s s e s s e s  a non-zero 

magnetic moment h a s  been of c o n s i d e r a b l e  importance i n  t h e  development  of 

n 

# 0 from compar isons  

n u c l e a r  and p a r t i c l e  p h y s i c s .  

had been made, t h e r e  w a s  a s t r o n g  i n d i c a t i o n  t h a t  p 

o f  t h e  p r o t o n  and d e u t e r o n  magnet ic  moments p and p I f  t h e  n e u t r o n  and  

p r o t o n  combine i n  a p u r e  3S 

Even b e f o r e  any e x p l i c i t  measurement of p 

n 

P D' 
s t a t e  t o  form t h e  deu te ron ,  one  would e x p e c t  1 

E a r l y  measurements of p and uD gave,  a c c o r d i n g  t o  t h i s  r e l a t i o n ,  
P 

UD = Pn + up.  

"n N = -1.8 LI where pN i s  t h e  n u c l e a r  magneton. 

According t o  Dirac Theory, which assumes s t r u c t u r e l e s s ,  s p i n  112 

= 0 and u = p N .  The anomolous moments are d e f i n e d  as  t h e  p a r t i c l e s ,  

d i f f e r e n c e s  between t h e  a c t u a l  moments and t h e  Dirac moments. The f i r s t  
'n P 

s e r i o u s  a t t e m p t  t o  e x p l a i n  t h e  anomolous moments of t h e  n u c l e o n s  w a s  made by 

F r g l i c h ,  Heitler and Kemer [ l ]  i n  1938. T h e i r  "meson exchange theo ry"  pre-  

d i c t e d  e q u a l  magni tudes and o p p o s i t e  s i g n s  f o r  t h e  anomolous p r o t o n  and n e u t r o n  

moments [ 2 ] .  The a c t u a l  magni tudes of  t h e  moments a r e  much more d i f f i c u l t  t o  

o b t a i n  u s i n g  t h i s  t h e o r y .  Though subsequen t ly  r e f i n e d  by many o t h e r s  [3 ]  

t h e  i n i t i a l  c o n c l u s i o n s  of F r o l i c h ,  Heitler and Kemer a d e q u a t e l y  suvmar- 

i z e d  t h e  s t a t e  of  t h e  t h e o r e t i c a l  unde r s t and ing  of t h e  n e u t r o n  magnet ic  moment 

u n t i l  t h e  i n t r o d u c t i o n  of t h e  qua rk  model. 

The f i r s t  e x p l i c i t  measurement of  t h e  n e u t r o n  magnet ic  moment w a s  made by 

Alverez  and Bloch [4 ]  i n  1940. Using R a b i ' s  magnet ic  r e sonance  t e c h n i q u e  w i t h  

a n e u t r o n  beam o b t a i n e d  by deu te ron  bombardment of B e ,  t h e y  o b t a i n e d  a v a l u e  

o f  l u n l  = 1 . 9 3  ? 0.02 uN. 

magnet ic  moment i s  o b t a i n a b l e  from a r e sonance  exper iment  u t i l i z i n g  a p u r e l y  

o s c i l l a t i n g  magnet ic  f i e l d  ( I n  1949 Rogers and Staub  [5] de te rmined  t h e  s i g n  

of  

been t h o u g h t ,  t h e  s i g n  was n e g a t i v e . )  

I n  g e n e r a l ,  no in fo rma t ion  about  t h e  s i g n  of a 

u s i n g  a resonance  t echn ique  t h a t  employed a r o t a t i n g  f i e l d .  As had 'n 

2 


