Abstract

Cosmic rays (CRs) are high energy particles in space. The Earth’s upper
atmosphere is continuously bombarded by CRs, resulting in atmospheric ionization and
producing various kinds of secondary particles, including gamma rays. The Earth’s
magnetic field behaves like a CR spectrometer which allows particles above a certain
energy to interact with the atmosphere at a given region. Therefore, the rates of CR-
atmosphere interactions, and hence the atmospheric ionization rates and gamma-ray
intensities, depend on the geomagnetic field locations. We use the Earth’s gamma-ray
data observed by the Fermi Gamma-ray Space Telescope to indirectly study the CR
spectrum, the atmosphere, and the geomagnetic field. The current result is the computer
model of the atmospheric ionization due to CRs, which can be compared against other
measurements and calculations to verify the validity of our model. We also use the
model to evaluate the effects of CRs on airplane passengers’ health. Furthermore, the
study of Earth’s gamma-ray emission has been one of the Fermi Collaboration’s tools to

calibrate and monitor the detector’s performance, which is very useful for other studies.
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