Role of actual atmospheric variables in the
model of cosmic ray induced ionization
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Cloud Electrification Model (CEM)
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Small ion parametrization equation
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G function

G - vertical profile of cosmic
ray induced ionization of
the atmosphere

The Graph shows
different G profiles
calculated with

the CRAC:CRIl model for
different solar activities
and cut off rigidities.
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Use of CRAC:CRIl model for CEM

Time variance of G 1951 - 2017; 3110, 5645 and 11743 m, cutoff rigidity - 3.5 GV
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*Usoskin, I. G., et al. (2017), Heliospheric modulation of cosmic rays during the neutron monitor era: Calibration
using PAMELA data for 2006-2010, J. Geophys. Res. Space Physics, 122, 3875— 3887,

** Koldobskiy, S. A., et al. (2019). Validation of the neutron monitor yield function using data from AMS-02
experiment, 2011-2017. Journal of Geophysical Research: Space Physics, 124, 2367—- 2379.

Solar modulation of cosmic ray spectrum*
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Solar modulation of heavier ion/proton ratio**
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COSMO exported atmospheric profile
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Correction to realistic pressure-height relation - CRAC:CRII

data taken from COSMO model for August 24, 2018 - profile with highest amount of included water

—— Real data - August 2018
——US Standard atmosphere
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COSMO exported atmospheric profile
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Correction to realistic cloud water content

data taken from COSMO model for August 24, 2018 - profile with highest amount of included water, MCNP Monte Carlo simulation
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e PHITS based calculations Plans for future

o PARMA model of cosmic ray particles spectra
o data from CEM-COSMO
o electric field
® measurements of ambient ions
o Gerdien tube
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