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Abstract: Cosmic Rays are energetic charged particles originating from outer space, hitting the Earth's atmos-

phere from all directions. These particles interact with the nuclei of N2 and O2 present in the atmosphere producing a 
cascade of secondary particles and electromagnetic radiation. This leads to ionization and dissociation in the atmos-
phere which results in a series of chemical reactions.  These reactions occurring in the stratosphere (about 20 - 40 
km altitude) deplete the ozone, resulting in an increase in the solar UVB flux at the ground level [1]. This could be 
harmful to a variety of organisms such as phytoplanktons which form the base of the food chain [2].  

Magnitude of the damage depends on the flux of cosmic rays hitting the atmosphere. Events such as Supernovae 
[3,4], gamma ray bursts (GRBs) [5] and the motion of the Sun perpendicular to the galactic plane may expose the 
Earth to an enhanced flux of high energy Cosmic Rays (HECRs) [6]. We perform detailed computer simulations of 
HECRs (10 GeV – 1 PeV) interacting with the atmosphere generating Extensive Air Showers (EAS) using the 
CORSIKA (COsmic Ray Simulation for KAscade) [7] code . These showers result in the atmospheric ionization 
which is computed using the code and serves as an input to the NASA GSFC 2D atmospheric modeling code [8] that  
computes the resulting changes in the atmospheric chemistry, which directly affects the biosphere. Using CORSIKA 
we have created a table so that atmospheric ionization can be calculated for an arbitrary CR spectrum between 10 
GeV and 1 PeV . We intend to continuously update this table to higher energies, eventually reaching the highest 
energies observed. 
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