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This work represents the research related to the modeling of cosmic rays propagation through the Earth
atmosphere and calculation of the specific yield function in form of ionization profiles at different depths
(altitudes). The simulation have been performed with the Monte-Carlo based GEANT4 software development
toolkit, which includes the cascade models, the neutron interaction databases, and the low-energy electro-
magnetic interaction database. To model the entire atmosphere from the sea level to the 100 km altitude the
NRLMSISE-00 model is used. Both comparison with the previous studies and the verification with an experi-
mental data are given. The results are given in form of the Earth atmosphere ionization yield function datasets.
They are presented in the table form, which allows one to quantify the ionization induced by cosmic ray parti-
cles for given geographic coordinates, altitude, and the initial energy spectrum of the cosmic ray source. The
relevance of this research is due to the global interest in assessing the impact of space weather both on the
whole Earth’s environment and on the individual objects located in it.
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