A service for reconstructing the atmospheric ionization component induced by galactic cosmic rays
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Cosmic rays (CR) are high-energy particles propagating through space. The interaction of cosmic rays with Earth's atmosphere initiates a complex array of physicochemical processes. Secondary particles generated during the development of the atmospheric cascade produce ionization in the lower and middle atmospheric layers. The maximum intensity of this process is observed in the Arctic and Antarctic, where the geomagnetic field weakly impedes the penetration of low-energy particles. The resulting ionization has multifaceted effects on atmospheric properties, altering its conductivity and transparency, as well as influencing the rate of chemical reactions.
To monitor atmospheric ionization levels and study related phenomena, we developed a service for reconstructing the atmospheric ionization component induced by galactic cosmic rays. This involved creating a system capable of reconstructing GCR energy spectra with daily temporal resolution with high accuracy, based on measurements from the global neutron monitor network and artificial neural networks. Subsequently, for a given spatial location, the influence of geomagnetic cutoff on the GCR spectrum is taken into account, followed by a calculation of the GCR-induced ionization at a specified atmospheric depth. The service enables the generation of real-time atmospheric ionization (in ion pairs per gram) maps from the ground to the top of the atmosphere, or maps for any specified past moment.
Future development plans include extending the service to account for other cosmic radiation components, calculating radiation dose exposure for aircraft crews and spacecraft, and other related applications.
