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. ON THE PRODUCTION -OF T =MESONS IN CARBON

"EF"M*THénlej and‘R H, Huddlestone

~Radiation Laboratory, ‘University of Callfornla
Berkeley, California

1,Apr11.h, 1951 j

5 The’ cross4sectlon fcr productlon of TT »mesons by 345 Mev . 
protons on carbcn has been measured by Rlchman and WllCOch; The .
experimental p01nts of the meson energy spectrum are shown 1n‘.

- Figure 13 We haveic;eeted-th;s process on the be31s of the
phenomenologicel,ana;ysishcfzmeson prodﬁcticn_in free-nucleon—
vnucleon cc11isions cerried;cut by»Weﬁscn and Brueckner?;
. In terms of the free. nucleon;cross‘section dcrf' using
aTd . :
a closure approx1mat10n over the unstruck nucleons, it is p0531ble

to reduce the meson productlon spectrum from a complex nucleus

dg -to the form:>

S dTd.n.
do  _ éﬂ'},(h)f(l@.)cﬂe

S dTda dTda

where T and 2 are the"kinetic'energj and solid'angle.of the o
meson, respectlvely jo(k) is. the mcmentum dlstrlbutlon of a
nucleon in the nucleus; - ‘v |

'From the expefiments on meson production from free rucleons
by Cartwrighﬁ, Richman, Whitehead, and WilcoxB,.thevtreatnent of

Watson and Brueckner2 indicates that the mesons are produced
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uprgdominant%y intq‘pféﬁé#§s° 'I§ has bégn aSsumed_tHat thisﬁtype of:
coupling is still the most”imbortant for a bQundﬂnupleono.“Thereforé
the same free nucleon cross section has been used, omitting contri-
" butions arising from deﬁteron formation,

The meson spectra at 900, correspondiﬁg.to various momentum
dlstrlbutlons assumed for 012; are shown in Figure 1. The normallzatlon
of these curves has ‘been determined from the normallzatlon of the free
nucleon cross section to the eXperimental_data;"Cufve'Afwéé.obtaiﬁed:{fff
using a Gaussiéhiﬁéﬁéﬁthmzdiétribution‘ébrréSpSndiﬁg to aﬁ'averagé R
kinetic energy of 19.3 Mev for a hUCleOn in ClzollThis diStfibutioﬁi“k{L

is shown as Curve A in Flgure 2 and has been chosen to fit the loéw
'momentum p01nts obtalned by Chew and GoldbergerA from the deuteron
pick-up data’ of York5 .Curve B, Figure 1, ié'the‘épéctrumvcoffespbnding
to the ChewaGoldberger momentum distribution, Curve B, Figure 2. 'Thév:4
difference in thésé_two'spectra‘is'chiefly due to the large numbef'of
high momentum compénents present in the latter distribut%§n,_“H?ﬁevgr{ffﬁfv
as pointed out by Chew énd Goldbergerh, their momentum distribution
is in doubt at the high"end; Curve C, Figure l is the-croéé section
obtained with a Fermi degenerate gas (maximum momentum = 200 Mev/c).
For,theJFer@i quel,‘the Pauli exclusion principle was_found
to modify the meson sPectrum inyvbelqw 25_Mev° In additioh,,a o
nuclear model, with a ground state corresponding to momentuﬁvdistribptigp '
A,’was.é;amined,__The_gxclusionveffect was‘ofvthe ordqr of 10%°;:Due to
the uncertainties'in_the free nucleon cross section, these corrgction§

o )

have not been ingludgd in thése preli'min,a,ry‘resultso
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The differences betweenlphecepectra at high meéon energiesv
1ndlcate a falrly sen51t1ve dependence on the assumed momentum
dlstrlbutlonolvfli | } | A i

(_ The effects of mescn absorptlon and other aspects of meson
“ppcducplon 1n complex nuclel are belng studled These results w1ll
appear in a forthcomlng paper° o

It is with pleasure that we acknowledge the contlnual guldance
of Dr. K. Watson and the stimulating discussions with Prof. R. Serber.

-Thie work was performed under the auspices. of the Atomic -

Energy Commission.
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Figure 1: <rT -meson production spectra from C at 900°

Figure 2: Assumed momentum distributions for a nucleon in C .
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