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POLARIZATION IN K + p ELASTIC SCATTERING AT 864 MeV/c* 

John M. Hauptman and Roger W. Bland 

Lawrence Radiation Laboratory 
University of California 

Berkeley, California 94720 

August 1969 

ABSTRACT 

A rough measurement of the proton polar-

ization in K + p elastic scattering at 864 MeV/c 

has been made in a hydrogen bubble chamber. 

We find that the polarization can be repre- 

sented as P(0) = (0.9±0.5) sin6, where 0 is 

the c. m. scattering angle between the incident 

and the outgoing kaon. 

The differential cross section for K + p 

elastic scattering has been measured over a 

wide range of momenta. Only a few measure 

ments of the proton polarization exist, 1-3 

however, making a partial-wave analysis above 

the inelastic threshold difficult. Using double-

scattering events observed in a bubble cham-

ber, we have obtained a rough measurement 

of the proton polarization at 864 MeV/c, giving 

P(0) = (0.9±0.5) sinO. This value strongly 

prefers one of two partial-wave solutions found 

by Bland et al. at 864 MeV/c. 

Our data come from an exposure of the 

LRL 25-inch hydrogen bbble chamber to a 

separated K beam at the Bevatron. This ex-

periment has been discussed fully elsewhere' 6  

We have reexamined all two-prong events 

found in the original scan at 864 MeV/c for 

secondary scattering. Of 13000 events scan-

ned, 385 double-scattering events were found. 

After measuring and kinematical fitting 227 

events were found to satisfy the double-scat- 

tering hypothesis 

K+p  - K+p, pp -# pp. 	 (1) 

The proton from the first scattering is by 

parity conservation polarized along the normal 

to the scattering plane, Ii 	p 	x p I 	K+ in 	K+_ ou t 
resulting in an anisotropic azithuthal distribu- 

tion for the plane of the second scattering. 

Specifically, 

W(4 2 ) = I + P(0 1 )R(9 1 , 02 )cos4 2 , 	(2) 

where 0 is the c. m. angle between the inci-

dent kaon and the outgoing kaon; 02 is the 

scattering angle at the second vertex; R is 

the polarization in p-p elastic scattering for 

scattering angle 02  and for beam kinetic ener-

gy corresponding to 	and 	is the azimuth- 

al angle of the second scattering plane, ob-

tained as follows: Th& proton polarization, 

initially along n 1 , preàesses according to the 

relativistic formula 

= 

e 

- -;- ( - 	-i g - 1) ''m 
p 

 ev 	
(3) 

where - g = 2.793. Taking n to be along the 

component of the precessed polarization 
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direction at the second vertex normal to the 

proton line-of-flight, 
2 
 is the angle between 

n 
11

and  the normal to the second scattering 

plane. For R we use values interpolated 

from the data collected by Wilson. 8 We use 

the usual expansion of the polarization in as-

sociated Legendre polynomials, 

P(0) = 	b P(cos0). 	 (4) 

The experimental distribution in 

shown in Fig. 1, has a significant cOs+?  corn-

ponent. The curve is the result of a fit to the 

form W( 2 ) = I + A éos, giving A =0.13±0.09. 

We have performed a more general fit by using 

the maximum-likelihood technique and the for-

malism given in Eqs. (2) and (4). The result-

ing Legendre coefficients are given in Table I. 

We have also fitted the data for three restrict-

ed regions of cos 6, using a constant for 

P(0 4 ). The resulting average polarizations 

over the separate regions of cos 01  are also 

given in Table I and Fig. 2. 

Since only the first Legendre coefficient 

is.significant, we conclude that the polariza-

tion can be represented as P(0 4) (0.9±0.5) 

sin 0, in agreement with the much more pre-

cise data of Anderson et a]. A phase-shift 
. 

analysis reported by Bland et al. 
4 
 found two 

solutions at 864 MeV/c, with polarizations 

given approximately by +0.6 sin 6 4  and -0.8 

sin 0, respectively. 	The8e results strongly 

prefer their first solution, referred to as 

in their paper.  

We acknowledge the careful scanning by 

Ruth Good and Irene Witkowski, and thank 

Professor George H. Trilling and Professor 

Gerson Goldhaber for their support during 

this experiment. 
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Table I. P(O 	) = 	b P (cós 6 'c.m. 	2 	2 2 	C.M. 

First associated Legendre coefficients 	 P0  = constant fits over three regions 
of 6 

C. Zn, 

Approximate 
One-parameter 	Two-parameter 	 range of OC. M. 	 P0  

fit 	 fit 	 (deg)  
b 1 	0.88±0.53 	0.81±0.57 	 0 to 80 	-0.09±0.80 
h2 	--- 	 -0.11±0.36 	 80 to 130 	0.89±0.61 

	

130 to 180 	0.111:0.70 
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Fig. 1. Experimental disribuion in 0.  

ME 

P 0.5 

Ee 

) 

.m 
Cos 6Kc 

- X8L698-3573 

Fig. 2. Average polarizations over region 
of cos O. 
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