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ABSTRACT 

Using the  c l a s s i c a l  double sca t te r ing  technique i n  which center  of 

mass energies and angles a r e  matched (A = Pz)  we have measured t h e  

polar iza t ion  of He3 sca t te red  by He4 at ecm = 130' near % = 26 MeV. 

The observed asymmetry was A = 0.190+0.030 which y i e lds  lPl = 0.436W.054 

indica t ing  the  usefblness of the  He3-He4 sca t t e r ing  88 a source of 26 MeV 

polarized He3 p a r t i c l e s .  
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from 

I n  t h e  l a s t  few years  the e l a s t i c  s ca t t e r ing  of mass-3 p a r t i c l e s  

Hek has been studied both experimentally ( r e f .  1) and t h e o r e t i c a l l y  
-- _.- 

- _.. 

( re f .  2) .  

dependence of t h i s  interact ion. .  A t  lower energies  only a few po la r i za t ion  

measurements ( ref .  3) e x i s t  which agree q u a l i t a t i v e l y  with predict ions 

L i t t l e  work has been done, hawever, t o  i nves t iga t e  the  spin-  
~ __- 

__ 
L -_I_-. - - 

from phase shift analyses ( r e f .  4). A t  higher energies,  -_ - nei ther  theore- . . -  ~ 

t i c a l  p red ic t ions  nor experimental data on He3 polar iza t ion  a re  ava i lab le .  _-- 
A s  a beginning of a detailed study of the He3-He4 system, w e  have 

s t a r t e d  t o  measure the  polar izat ion near 26 MeV. 

measurements of the polar izat ion a r e  not  ava i lab le  i n  the e l a s t i c  sca t -  

t e r i n g  from complex nuclei ,  which could be used a s  analyzers. 

we have chosen the double sca t te r ing  experiment which involves t h e  reac- 

Unfortunately, accurate  
-____ 

~- _ -  - 
Therefore, 

-- 

- - - - __ 
t i o n s  He3(w, He 3'  )He 4 and He4(He3, He3)He4. Since the center  of mass 

~ - -I _- - --- - - -  - - 

energies  and angles can be matched, the polar iza t ion  can be e a s i l y  evalua- 

ted  (A - P2). _---- ---c - 
Because the  logarithmic der iva t ive  of the  c ross  sec t ion  

wi th  r e spec t  t o  angle f o r  the He 3 4  -He sca t t e r ing  i s  smaller than t h a t  f o r  

heavy nuclei ,  t h i s  method has an advantage over the a l t e r n a t e  scheme of 

doubly s c a t t e r i n g  from a heavier nucleus. 

this experiment are low sca t te r ing  c ros s  sec t ions  and the low He3 energy 

The major d i f f i c u l t i e s  with 

a f t e r  t h e  second sca t te r ing ,  which necess i t a t e s  a t h i n  second ta rge t .  
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Counts Right (up) Left I Right (down) L e f t  , 

Total 344 239 242 349 

Background 0 24  9 36 

Net 344 215 233 313 
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' The d e t a i l s  of the experiment a r e  a s  follows. Within a s m a l l  . 

chamber, He3 a t  a pressure and temperature of 6.5 atm and 7 7 O  K was 

bmbarded by 42 MeV d Is from the  NASA 60-inch Cyclotron. 
._/ -- 

The r e c o i l  - - -- 
-l__ He3 (25' LAB, 130' CM) were focussed by a se t  of quadrupole l enses  a t  

t h e  center  of the  second sca t te r ing  chamber which contained the  detec- 

t o r s  and He 4 gas a t  a pressure of 2 a h .  The sca t te red  He3 (81.7OLAB, . 
130° CM) were detected on the l e f t  and r i g h t  of the inc ident  He3 beam by 

two 1 0 0 ~  surface b a r r i e r  detectors.  

coincidence ( 2 f R  100 ns)  with the pulse from a 1 x 3 crn2 conjugate 

de tec tor  which counted the  recoiling-Heb. This technique was necessary 

i n  order t o  r e j e c t  background counts. 

and 7' i n  the  first and second sca t te r ing ,  respect ively.  

o ra tory  energies  were 28.3 and 24.2 MeV a t  the respec t ive  t a r g e t  centers .  

- -- 

A count was reg is te red  only if i n  

-~ 

The f u l l  angular spread was So 

The He3 lab- 

Since the  c ross  sec t ion  ( r e f .  5 )  var i e s  slowly over t h i s  energy range 

and the  energy spreads were 2.7 MeV and 1.0 MeV, respect ively,  it i s  

reasonable t o  assume P1 ss P2. 

(< 1 percent)  by carefu l  i n i t i a l  alignment of the  second s c a t t e r i n g  

Instrumental asymmetries were minimized 

chamber, and inve r t ing  it per iodica l ly  during the run. The acc iden ta l  

r a t e  was checked by interchanging the conjugate He 4 counters,  w h i l e  
--_ 

keeping the  geometry and elec,tronics the same. 

The r e s u l t i n g  data a r e  presented i n  the  following tab le :  
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' A r i g h t - l e f t  asymmetry A = 0.190 0.030 i s  observed. From A = P2 

it  follows /PI = 0.436 2 O.Os4. This f a i r l y  l a r g e  po la r i za t ion  and the 
6 i n t e n s i t y  of 10 He3 / a f t e r  the f i r s t  s c a t t e r i n g  ind ica t e  the usefu l l -  luc 

ness of the  X-He 3 sca t t e r ing  a s  a source of polar ized He3. 

He3-He 4 sca t t e r ing  is now under way. 

Ut i l i z ing  
-- - - ~  Y - 

t h i s  source, the measurement of the polar iza t ion  angular d i s t r i b u t i o n  i n  
- - - - .  
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