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• 	
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• 	 ABSTRACT 

A counter experiment to measure the attenuation of 	me eons in 

various materials has been completed.. From the attenuation COB8 sections 

• measured by a t ransmiss ion -type experiment andfrorn the differential-

scattering cross section for one angle, the real and imaginary parts of the 

• potential have been calculated by use of the optical modeli A modification 

was made in the optical model by usIng the ñucléon-density.distrlbutionde-' 

termined by electron scattering experiments. As previously reported the 

average real potential Is 24 2 ± 2.3 Mev No attempt has been made to fit 

the data with an attractive potential. The cross section for protons is found 

to be 15.4 & 3 rnb. The average K-nucleon cross section in the elements with 

• I between those of carbon and lead, derive:d from the imaginary potential, 

isapproxirnately 10 mb. 	• 
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INTROLUCTION 

In a recent counter experiment we measured the attenuation cross section 
for K mesons on carbon, aluminum, copper, silver, and lead. 1  The data 
were reduced in terms of the optical model of Fernbach, Serber, and T aylorZ 	V  
using A.  complex square-well potential to represent the Interaction. This gave 
an average value for the real potential of 24.2 * 2.3 Mev. The Imaginary part 
of the potential was interpreted by assuming that each nucleon In the nucleus 
interacts separately with a cross section 	This cross section represents 
an average cross section for the protons and neutrons and Is gIven by.  

Zcr 	+(A-Z)ø 	. 	 V  

or 
A 

where 	Is the free K+ - proton cross section and or 	Is the free K+ - neutron 
cross section. 	V 	 •. 	 . 	 . V 	 V 	 - V  

After due account was taken for the effect of the Paüll exclusion principle e 3  
i b was found that or 1. decreased In the heavier elements much faster than could 
be explained by the neutron excess. 	 V 

We have now extended the measure'm onto to pure hydrogen and have V 

reanalyzed the old data in terms of a more .reatiatcnuctear_density dlstribution 
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HYDROGEN: 'CROSS SECTION 

The experimental arrangement for the hydrogen measurement was the 

same as for the experiment with cornp.ex.nuclei and has been described 

elsewhere. The geometry ofthè Attenuation counters was arranged such 

that any K+ scatter greater than. 7.7
0  and lesethan 1650  In the center-of-

mass frame was detected. The targets used were carbon and polyethylene 

and the hydrogen cross -section result was obtained from the difference. The 

cross section for the angular interval given above and a K energy of 190 Mev 

is 14 3 * 2.8 mb If we assume a uniform angular distribution, the total 

proton scatterIng cross 8ection becomes 15.4 ± 3mb.. 

COMPLEX NUCLEI 

The data for the complex nuclei has been reanalyzed using the nucleon 

density distribution aimilar to that of the nuclear charge distribution given by 

Hahn et al.. 4  This distribution is given by 	 ' 

	

p(r)p0 	 r 

(rr) 

	

= p0 	- ' r 1 < r .r'2 	 (2) 

(r2 -r 1 ) 

=0 

• 	where 1/2(r 1  + 	= 11.07 A hf 3 Ferm1s  and (r 1  - r) = 3.0 Fermls. 

Using Eq. (2) and the optical approach we calculated a 1. from the measured. 

cross section for each of the nuclei. In each case, the Pauli exclusion 

• 	principle was accounted for as described by Sterheimer. 3  The values of 

are given In Fig. I. 	' 
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KNEUT RON CROSS SECTION. 

If one uses the.value of the K-proton Cr088 section given above, the 
• 	. value of o f  can be calculated from Eq. 1 for various values of u. A value 
• . 	of a = .5 ±2.1 rnb gives the best fit to the data. or f  calculated using this nf 

• 	value is plotted In Fig. 1. 

DISCUSSION 

If one assumes the K+  scattering process toconserve isotopic spin, the 

above values for a 	and a
p, 
 can. be  used to calculate the relative importance 

• 	 ' 	 ' 	 '.  

• . 	of the T = 1 and -T = 0 states In the K - neutron process (K ., - proton Interaction 

• 	is all in. the T = 1 state). The data then are con•sistt with a .2 a rt 
which indicates that the contribution from the T = 0 state is small. In the, 

absence of a contribution, from the T = 0 state, one expects the charge-ex- 
change cross section for. K+  mesons on neutrons to be approximately one-
half of the total K—neutron cross séctiort, or about 3.''rnb which is quite' 

• 	' consistent with the values found in experiments with nuclear er'ulsions. 
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