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the P-disintegration. Such speculations are, of course, premature at
present. '

§5. Collision of High Energy Heavy Quanta with Atomic Nuelei.

If we assume that the hard component of the cosmic ray consists
mainly of high energy heavy quanta with positive or negative charge
above considered, the problem of collision of them with atoms or
molecules becomes of primary importance. First, they will be scattered
by the orbital electrons and the atomic nuclei owing to the electro-
magnetic interaction, resulting eventually in the dissipation of energy
by excitation or ionization of atoms or molecules. The energy W»?M
by Bremsstrahlung is far smaller than that by ionization, as the former
is proportional to the square of the specific charge of the heavy quan-
tum, which is about- 200~* of that of the electron. Thus, the bchavi-
our of the heavy quantum in these respects resymbles the proton
rather than the electron. : e

Next, we have to consider the processes due to the non-electro-
magnetic interaction of the heavy quantum with the heavy particle,
while we can neglect altogether those due to the non-clectromagnet'c
interaction with the light particle, which iz much smaller. Various
processes are possible and, in general, any number of heavy particles,
heavy quanta and protons can be emitted after collision of a heavy
quantum with the nugleus. Among. them, only two simple casss will
be dealed with in detail.

|l The first is the elastic scattering of the heavy quantum of very
high energy K, by a heavy particle, e.g. Xla free neutron“’, InltI?}f
at rest. The calculation can be pertormed n a manner similar to
for Compton scattering of the light quantum by a free electron. The
differeniall cross section that the heavy quantum with positive charge
is scattered into the solid angle d@ in the direction 6, ¢ comes out to be

SN

My >

L for K, and E large compared with M¢’, where E is the cnergy of the
M scattered quantum and ﬂ is the mass of the heavy particle. Integra-
ting (25) with respect to angles, the total cross section becomes

(11) The neutron scatters the guantum with positive charge only, whereas the
proton Scatters that with negatwe charge onTy, if the electromagnetic interaction,in-
the-latter case/is ig lgnored
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