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Abstract

The study of the energy spectrum and chemical composition of cosmic rays is
one of the most challenging and important topics in the fields of atomic physics
and astrophysics. The interaction of elementary particles with air shower nuclei
in the atmosphere produces a huge extensive air shower (EAS) of charged
particles, including the emission of Cherenkov photons that are scattered on the
Earth's surface. Therefore, in present study, it was studied the energy spectrum
and the mass composition of cosmic rays through the study of the knee region of
the cosmic rays in the energy of 3 PeV with 0° zenith angle. The lateral
distribution function of the Cherenkov radiation was performed for 8 elements,
which was performed using the CORSIKA program according to the conditions
and arrangements of the Yakutsk EAS array. By approximating the simulation
results of the lateral distribution function of the Cherenkov radiation, the
proposed function of Cherenkov's light of the lateral distribution function was
developed for the first time as a function of the particle's type. The comparison
between the simulated and approximated Cherenkov light lateral distribution
function gave a good agreement with a small errors. A comparison between the
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parameterized Cherenkov light lateral distribution function and that measured
with Yakutsk EAS array gave a good agreement. The present work is of a great
importance to allow us to reconstruct the events of the charged particles to
determine the type of elementary particles and gives us the ability to recognize
the nature of the primary particles in the knee region of the cosmic energy

spectrum.
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