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The dissertation of Jakub Šlegl íbcuses on the iní'luence of cosmic rays on atmospheric
ionization during thunderstorms, including its interaction with the C|oud E,lectrification
Model (CEM). This is a highly topical and,technically demanding subject that intersects
multiple disciplines-from atmospheric phy§cs and meteorology to the dosimetry of
ionizing radiation. The phenomena studied, involving high-energy processes in the upper
atmosphere during thunderstorms and their connection to cosmic rays, remain
insufficiently understood, and new findings in this area are theretbre of great scientiíic
value.

In his work, the author has employed a combirration of advanced modeling and
experimental methods. For the calculation of ionization induced by galactic cosmic rays,
he used the CRAC:CRII model. Furthermore, he performed Monte Carlo simulations using
the PHITS code. A major contribution of the dissertation is the development of a new
model called CRIT (Cosmic Ray lonizatiori of Thunderstorrns). This rnodel connects the

inf-luence of cosmic rays with cloud electril'rcation processes and enables detailed analysis
of ionization within thunderstorm elouds. The model was subsequently validated using data
from SEVAN detectors and the RT-56 gamma-ray.,spectrometer. with measurements
performed at"various observatories, including Milešovka and Lomnický Stít. The results
were also correlated with meteorological data.

The dissertation set ambitious goals. which were successfully aclrieved. The author
developed the new CRIT mode|. which expands the existing CEM model by incorporating
the eťfect oťcosmic-ray-induced ionization, compared simulation results with experimental
data, and thus contributed to a deeper underŠtanding ofthunderstorm activity.

The results of the dissertation have high scientific value. They have been p)rtially
published in peer-reviewed journals, incIudingAtmospheric Research and, more recently,



Atmospheric Chemistt"y and Physic,s, and weré presented at international conferences (e.g..

AGU Fall Meeting, San Francisco. USA, 2023). The research is significant both for
fundamental science and for applications in dosimetric and meteorological modeling.
Moreover, the author has been actively involved in international projects such as CRREAT
and BIOSPHERE.

This is the second submission of the dissertation-the author has thoroughly addressed all
comments from the previous review. expanded the methodology sections, improved the

presentation of results, and corrected formal deficiencies. The dissertation now fully meets

all requirements for a high-quality doctoral thesis.

The dissertation fulfills the demanding criteria fbr a doctoral degree. Jakub Š|egl has

demonstrated independent scientific thinking. professiona| competence, and research
skills. I recommend this thesis for defense.
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