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We measured the inclusive spectra of the protons in the (7 p) reaction on the C'?
nucleus and the dependence of the proton yield on the mass number of the target
nucleus at various angles, at a maximum bremsstrahlung energy E,"> = 1200 MeV.

PACS numbers: 25.20.4+y

An analysis of the experimental data on the interaction of high-energy
particles (> 1 GeV) with atomic nuclei has shown!!+2] that the spectra of the
secondary particles at large angles are described by the universal function

E d?
— — % = Cexpt-Bp?} ,
P dpdQ

where p and E are the momentum and total energy of the secondary particles.
It has turned out here that the parameters B and C do not depend (or depend
very weakly) on the energy, on the sort of emitted particle and target nucleus
(if the parameter C is normalized to the total cross section of the interaction
of the incident particle with the nucleus). Bayukov et al. 14,21 called this
phenomenon “nuclear scaling,”

Recent work™*] on a r~-meson beam with momentum 1—3,7 GeV/c consisted
of studies of the spectra of the protons and the deuterons and of the dependence
of their yields on the target-nucleus mass number,
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We obtained new data on the proton yield following irradiation of nuclei by a
bremsstrahlung y-quantum spectrum with maximum energy 1200 MeV. The
work was performed with the Khar’kov linear electron accelerator. The ex-
perimental procedure is described in'®],

The results of the measurement of the spectra of the protons emitted by C!?
are shown in Fig, 1. The spectrum measurement error was determined by the
statistics and amounted to less than + 3%, with the exception of the last two
points at 144°, where the statistical errors reached +30%. The curves were
drawn visually. These data were used to estimate the parameter B for the
proton-momentum interval p®=0, 2—0,7 (GeV/c)? and is given in the following
table:

9° 30 60 100 120 144

B(GeV/e)~? 6.3 8.1 12.7 13.0 15.1

It is seen that the parameter B depends on the proton emission angle,

The dependence of the yield of protons of various energy on the target-
nucleus mass number is shown in Fig. 2, The ordinates are (in relative units)
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the ratios of the cross section to the mass number of the target nucleus ( LiT,
Re’, C12, si%, Ca®?, Tit®, Cu®®, Mo%, Call?, Ta'®, Wi¥ Pb?%) at angles 30, 60,
and 120°. The black squares show the results obtained int" at 60° and ERax=4
GeV, The curves are drawn visually,

At small angles, <60°, the proton yield is approximately proportional to the
number of nucleons of the target nucleus. At large angles the yield cannot be
described in the form A" with » constant in the entire range of values of A4,

Since the total cross section of the hadronic interaction of the photons with
the nuclei is proportional to A in this region, the curves of Fig, 2 represent
the dependence of the ratio of the parameter C to the total cross section,

C/0tt, on the mass number of the target nucleus. At large angles, C/ oy
depends on 4 strongly.
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