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Radiation Laboretory, i)epa*ment of h y s i o 8 ,  Fniversity of S ~ l f f a r s i a  
Berkeley, California 

beams and their scattering properties. We also have bean mattering 

protons in  the Berkeley oyclotron and investigating t h e i r  po l~r i ea t ioa  

by double rroattttring experilnrenta and we wish to give at this time a 

progress report b o a u s e  the deta so far oolleated appear o f  intereat.  

The beam is  polar imd by soattering on target A of baryllSuxn or 

oarbon (Pig. 1) and is del leoted by a steering = p e t  into the s h i e l b d  

experimcntd area (uave). 

The angle of scattaringu/ in a horizont~l plane md at target A 

varies betamen 17O mcl 20O 'in different experiments. The energy Eo of the  

pr imry  beam is 340 WV* The scattered barn, Follms rsrn orbit  as drawn in 

Fig. 1 and i t a  energy is approximately EWo w s 2  y cw if it imderrrsnt an 

elastic sootkering on rs. free nucleon. E it3 measured by e, t a g s  determina- 

t ion* 

The fol lowing experiments show tha t  the beam bedt;men targets A and B 

i s  polaricedr A second scatterer E, in  the aava, rsuatters the barn by aa 

angle @ . To oonplets ly  define the d irec t ion  o f  the a o ~ t t s r e d  beam we 
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Using targets A m d  B of carbor, measured vduss  of I st - 1So are 

0. 
I ( 5 -  180') - 69*3 2 4.31 1 (6; 1 270~) + 104.7 2 5.3 from whioh e = 0.39 - 0.04 

C 

4 
and [T (* - 90~) - 1 (@ - 270°)] / [I ( @ =  90') + I (5 - 270~)] = 0.01. - 0.02, 

which is a satisftiotory ch0& indioating that the polmieation is  a real effect. 

Yaen liquid hydrogen was wed a8 sostterer I3 wta found t h a t  e(@), where 

@ is t h e  soattering angle in the a.m. system, is gives by the curtre of Fig. 2. 
J 

It will be natioed that e(9Oocem.) is oonsistezrk with zero a5 it should be 

for reasons o f  syarnetrjr. These ~ h e c k s  and an acoukate study o f  the &lip- 

mnt,  geometry, and crounter propehiesl, whioh we do abt now report, have 

convinoed us tihat the polerisertion e f f s o t  i s  real. Furthermore we have 

Qheoksd that t h ~  extarnsll bem extracted i n  the ordinary m y  ehowa no 
* 

asymmetry w i t h  either hydrogen or uarbon aa; target 3.3. (This conPirma the 

faat that our p-p soadtering exp~rimante3 were not influenmad by polerizti- 

ti on effeats. ) 
I 

The abaolutet intensity of the polar ized  berm entering the oavs 

2 approximtely 2 X 10' proton. per esomd over an area af 6 ( a ~  . 
b 

In order to use the polarized bean for  qwmtithtiee measuramsnC8 we 

would like to bar ite degree oP pol%rization P = (F+ - F-)/(F+ + P ) * 
where F+ is the in tens i ty  of the protons with epia up ~r down mspeotivcsly. ... 
If the 8oatterln~;s in t a r g e t s  k and B were e l a a t i ~ ,  and t'he targe ts  were 

approximately. (%7e negleot the degradatf on of energy. ) A t  preo 

of' the berm* 
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A ourve with brgsts E. md B of oarbon is given i n  B i g .  3. Thiai 

cuwe f a  obkined with BXI absorber in the tsfesoope whiu1-i would cut off 

protom w i t h  an energy mailer than 314 of tho energy E  CUP^ @ wbioh 

would obtain in arn eleotic nucleon nuoleon mattering. It shower Idnet a t  

30° the polarisation is su f f io imt ly  mall %o have e s o a p d  

Nedtel, and frtatrahsll. 

Sinae i n  the case of curbou a large part of the sorttbering might be 

inslaatio. o s p o i a l l y  st large @ . it is importpnt to investigate e mt 

only i s  a A m ~ t i ~ n  of @ but a l so  of the energy of the protons detested. 

B8e have started thisrinvestigation by taking rn~~surernentm with variouar 

energy autoff values by inserting vwious absorber thiokneoses in our 

counter telsaoops st @ - 15' and 8'. In eaoh a s s  the lowest energy 

Group o f  mattered protoas (0 to 210 Xev) shop00 no obser~able asymmetry. 

u ~ l l y  smattered protons (290 ldebev) indioats  e r 0.45 2 0.04. For @ = 9O. 

%he e las t i ca l ly  a r a t h r s d  protous show e 0.43 2 0.02. 

If the beam polarieatian P were known, we aould datewine the 

If' we tentatively assume, t h ~ t  a = !$ (even 'though the oarbon rsaafterrhg C 

P - 0.5, and PZI 2 %. ThLs ~llaws EL provisional imskerpretation of the 
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(2) hrshal l  , Hedze2 and rehallg B d 1 .  h a y e .  $00. 23, NO. 6, 23 (1958) - 6 

Fig* 1. P h n  v i e w  of thg experineatal arrelngmnent showing the angles \Y and 

@ a t  the first arrd aeoond targets. The angle @ , moesuririg ro ta t ion  

ofthe cnpparetus in the oave around the be=, is equal to zero for the 

Fig. 2. The alsY-etry parmeter e plotted cis R flltl~tio~l of the oenter-of-mass 

s o a t t o r i q  sngle 4 for proton-proton sca t t e r ing  at torget Be The 

errors s h m  include'only aomting stafistics. 

Fig. 3. The asymietry parmeter e p lo t t ed  as a f u w t i o n  of the luborntoqy 

absorbers were used i n  the counter t e l e e ~ o p  a t  di~"fesent angles as 

outl ined in the text. The errors shovan indisate cowl ing  etatistioal 

Hunan University  (222.247.53.42) - 2013/6/13 Download

http://www.specialsci.cn


\ '1 CYCLOTRON 

/ 

DEE 

CHAMBER  MAGNET^ 
POLE 

CONCRETE 

SHIELDING 

' ' 10 FEET 

P A R G E T  "A' - 

COLLIMATOR 

CAVE 

Hunan University  (222.247.53.42) - 2013/6/13 Download

http://www.specialsci.cn

