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SPECTROSCOPY LETTERS, 10(6 ) ,  507-508 (1977) 

Magnetic S h i e l d i n g  Problems 

w i t h  

Commercial CD-Instruments 

U n i v e r s i t a t  Tubingen , W .  Germany 
A .  A t t a n a s i o ,  I n s t i t u t  f u r  Organische  Chemie, 

During t h e  p a s t  2 y e a r s ,  more and more MCD equipment has  been 
i n s t a l l e d  a t  d i f f e r e n t  European l a b o r a t o r i e s .  A l l  o f  t h e s e  
commercial CD-Instruments have been i n t e r f a c e d  w i t h  magnets ,  
u s u a l l y  supe rconduc t ing  ones .  Most o f  t h e s e  sys tems have run  
i n t o  d i f f e r e n t  k i n d s  o f  d i f f i c u l t i e s ,  and none are r e a l l y  
o p e r a t i n g  p r o p e r l y .  

One d i f f i c u l t y  i s  t h e  s h i e l d i n g  of s e n s i t i v e  s p e c t r o p o l a r i m e t e r  
p a r t s  l i k e  t h e  P M  o r  t h e  l i g h t  s o u r c e  from t h e  i n t e n s e  magnet ic  
f i e l d s  (up  t o  5 0  kG a t  t h e  magnet c e n t e r ) .  I t  seemed t h e r e f o r e  
u s e f u l  t o  p u b l i s h  some o f  o u r  d a t a  abou t  t h i s  problem, a l s o  
c o n s i d e r i n g  t h a t  such  d a t a  can  be u s e f u l  beyond o u r  MCD problem, 
t h e  s h i e l d i n g  o f  a PM, e . g . ,  b e i n g  of g e n e r a l  i n t e r e s t .  

W e  have f i r s t  c a l c u l a t e d  t h e  magnet ic  f i e l d  produced a t  d i f f e r e n t  
s p e c t r o p o l a r i m e t e r  s i tes  by a s p l i t - c o i l  supe rconduc t ing  magnet,  
assuming p = 1 everywhere.  Comparing t h e  c a l c u l a t e d  f i e l d  w i t h  
measurements a t  d i f f e r e n t  s i t e s  w e  have seen  t h a t  t h e y  are e q u a l  
t o  each  o t h e r ,  w i t h i n  a c c e p t a b l e  e r r o r  l i m i t s .  W e  are t h u s  a b l e  
t o  know t h e  f i e l d  a l s o  a t  s i t e s ,  which a r e  h a r d l y  a c c e s s i b l e ,  l i k e  
t h e  lamp c e n t e r  o r  i n s i d e  t h e  PM. 

W e  have t h e n  c a l c u l a t e d  t h e  s h i e l d i n g  f a c t o r s  of c y l i n d r i c a l  
s h e l l s  a s  used f o r  t h e  PM or t h e  Xe-Lamp hous ing ,  and t h e  e f f e c t  
o f  f i e l d s  p e n e t r a t i n g  i n t o  t h e  c y l i n d e r s  t h rough  open ends .  

The p e n e t r a t i o n  of f i e l d s  th rough  open c y l i n d e r  ends  r e p r e s e n t s  
t h e  main danger  t o  s e n s i t i v e  p a r t s  l i k e  t h e  P M ' s .  On t h e  o t h e r  
s i d e ,  it i s  ve ry  h a r d  t o  o b t a i n  any r e s u l t s  on t h i s  problem j u s t  
by c a l c u l a t i o n s .  The b a s i c  behav iour  o f  t h e  f i e l d  can  be pre-  
d i c t e d  by t h e o r y ;  b u t  q u a n t i t a t i v e  e v a l u a t i o n  i s  p o s s i b l e  o n l y  
a f t e r  some c r u c i a l  pa rame te r s  have been s a f e l y  e s t a b l i s h e d  by 
complex measurements.  R e s u l t s  o f  such  measurements have been 
p u b l i s h e d  by D r .  A. Mager o f  Vacummschmelze Gmbh, Hanau, and 
w e  have made ample use  of h i s  r e s u l t s .  
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508 AlTANASIO 

In  conclusion t h i s  work gives suggestions f o r  the design of the 
lamp-housing and PM shielding; it fu r the r  gives some informa- 
t i o n  of the kind of problems and the  e f f e c t s  t o  expect i n  magnetic 
shielding problems with op t i ca l  spectrometers. 

For the  detai led calculation, concrete numerical r e s u l t s  and 
l i t e r a t u r e  reference8 w e  mu8t r e f e r  the reader t o  p a r t  A of t he  
symposium report .  
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