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1-4 
In analogy to experiments  on proton polarization we obtained a 

polar ized deuteron beam by the same scattering meth6d. The t rajector ies  

of 167-Mev deuterons a s  produced by the cyclotron a r e  essentially the same 
1 

as those of 312-Mev protons i f  the magnetic field of the steering magnet is 

proper ly  adjusted and the deuteron beam enters  the cave through the same 

channel as the proton beam. 

In order  to polar ize and analyze the deuteron beam we have used c a r -  

bon as sca t t e re r s  A and B. After the second sca t te rer  we have measured  

the intensity of the sca t te red  beam a s  a function of jd. W e  have endeavored 

to  l imi t  ourselves to elastically scat tered deuterons by the use of absorljers, 

a s  in the proton work. 
5 

I t  has  been shown by Lakin and Wolfenstein that the most  general in- 

tensi ty  distribution produced by polarized deuterons is: 

2 
D(9) ( T ~ ~ )  s in $ cos  2 fl . 

The incident deuterons t rave l  in the Z direction and have been polar- 

i zed  by scattering in the x, y plane. I, A, B; G, D a r e  polynomials in cos $ 

and the T . ' s  a r e  expectation values,  f a r  the beam before i t  undergoes the 
Ik 

second sczt ter in  , of quantities such a s  
- T ~ l  - - .'[,s L x 1 Y , , 2 + z ,, x +i s  Y 11 

-C 

where  S i s  the spin operator for  the rieuteron. 

Experimentally we have Lound I (2e0,  $) as in Fig.  1. An analysis of 

this  scat ter ing gives 



I ( Z O O ,  $1 = p + q cos I +  r cos 2 $ ( 2 )  
-27  

withp = 5 C . 3  * 2 . L ,  q =  1 5 . 3  * l . 9 , \ a n d r b =  -1.8 t 3 .6  i n u n i t s  of 10 c m 2 /  

s teradian.  The e r r o r s  a r e  based on counting s ta t is t ics  only, and a r e  valid 

for the r a t i o s  p:q:r but not neces sa r i l y  f o r  the absolute values of these  p a r a m -  

e t e r s .  Measurements  at smal le r  values of B give s imi la r  r e su l t s  with amal- 

l e r  values of q/p. 

This equation agrees  well with Eq. (1 )  and shows that the coeificient of 

cos 2 $ i s  ve rymsmal l  or zero,  a t  l e a s t  in the cases investigated up t o  now. 

A possible  explanation which i s  consistent with the usual spin-orbit  

model h a s  been pointed out by Dr.  M. Rucierman. If i t  i s  a s sumed  that  the 
4 + 

deuteron polar izat ion originates in an LqS coupling which acts in the s c a t t e r -  

ing proces s  in addition t o  a cen t ra l  force, and if the magnitude of the spin- 

orbi t  potential i s  smal l  compared to  the cen t r a l  part ,  i t  then follows that  the 

cos  2 9 t e r m  i s  negligible because (TZJis v e r y  smal l .  

I t  m u s t  be noted that the siescription of the polarizztion or a deuteron 

beam is substantially m o r e  complicated than the s imi la r  description for pa r  - 
ticlef; of spin 1 / ~ ,  and that our analysis  gives only a sma l l  pa r t  qf the  r e l e -  

vant information.  
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F i g u r e  1. Differential  cros,  section v e r s u s  azirnutlial angle @ for polar ized 

deuterons  s ca t t e r ed  e las t i ca l ly  by carbon. 






