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+ The"cross section for production of IT -mesons ,by 345 ~ev 
,,1, ' 

protons on carbon has been, measure<;l by Richman and Wilcox 0 The . . . . . . 

experimental points qf the mesOri.9l?ergy spectrum. are shown 'in 

Figure 10 We have, treated this process on the basis of the 

phenomenological, analysis.,()f meson production in free nucleon-

" '2 
nucleon collisions carried out by" Watson and Brueckner 0 

In terms of, the free nucleon cross section dcrf using 
dTdl.l.. 

a closure approximation over the unstruck nucleons, it is possible 

to reduce the meson production spectrum from a complex nucleus 

d cr to the form~ 
dTd.1). 

dc:r 
dTd..n. 

where T and fl are the" kinetic energy and solid angle of the --meson, respectively 0 p (k) is the momentum. distribution of a 
" ' 

nucleon' in the hucleus o ' 

. From the experiments on meson production from free nucleons 

by Cartwright, Richman, Whiteh~ad, and Wilcox
3, the treatment of 

Watson and Brueckner
2 

indicates that the meso~s are produced 
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,pr~dominantJ,Y int~, p-states. It has been assumed that this : ,tyPe of 
:" .1 ',' ':':' 

coupling is still the most important for a bqund nucleon. Therefore 

the same free nuc1e,9P cross section, has been used, omitting contri-

butions arising from deuteron formation. 
o 

The meson spectra at 90 , corresponding to various momentum 

distributions assumed for C12, are shown in Figure 1. The normalization 
, , 

of these cm.ves has'beendeterrnined from the normalization of the free 

nucleon cross'section to the experimental data.: Curve A was, obtained 

using a Gaussian~~m~~tumdiCstribution corresponding to an 'average ",' , .. " 
. 12 " "; 

kinetic energy of 19.3 Mev for a nucleon in C • This distribution' 
. " 

is shown as Curve A in Figure 2 and has been chosen to fit the low 

mo~~ntum points obtained by Chew and Go1dberg~r4 from the 'deuteron 

p:i,.ct<: ... up data oi'York5~ .Curve B~ F;igure 19 is the spectrum corresponding 

to the Chew-Go1dberger momentum distribution, Curve B, Figure 2. The 

difference in these two spectra is chiefly due to the large number of 

high momentum components present in the latter distribution. However, 
, " 

" 
, .:;.' , 4 

as pointed out by Chew and Goldberger , their momentum distribution 

is in doubt at the high end. Curve C, Figure 1 is the, cross section 

obtained with a Fermi degenerate gas (maximum momentum = 200 Mev/c). 

For the Fermi model, the Pauli exclusion principle was found 

to modify the meson spectrum only below 25 Mev. In addition" a 

nuclear model, with a ground state corresponding to momentum distribution 

A, was eJ!;amined. The exclusion effect was of the order of 10%., Due to 

the uncertaintiE3.s in the free nucleon cross section, these corrections 

have not been included in these prelimini3:ry results. 

.' 
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The differences between th~ spectra at high iIleson ~nergies 

indicate a ,fairly sensitive dependence on the assumed momentum 
'; < . ,,:,' 

distribution~' 

Theeffect~ of meson absorption and othe'r aspects dfm9sori 

procl1Jcti,on in complex nuclei are being' studf~d.Thes~ 'resUlts will 

appear in a forthcoming paper. 

of Dr. K. Watson an.d the stimulating discussions w;ith Prof. R. Serber. 

This work was performed under the auspices of the Atomic 

Energy Commission. 
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Figures 
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Figure 1: ,ii-meson production spectra from C, at 90 0 

Figure 2: 
. 12 

Assumed momentum distributions for a nucleon ln C • 
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