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In this project, we have studied particle production from synchrotron
radiation of protons and electrons i1n strong magnetic fields. Here, we have performed the
relativistic quantum calculation, which has not been done so much, by considering particle
transitions between two Landau levels. Then, we can correctly discuss details of observables which
has not been calculated. Particularly, it is the first in the world to establish the approach to
calculate particle productions in TeV energy region in the relativistic quantum framework. In
actual, we have calculated production of high energy pion, axion and neutrino-antineutrino pair in
highly magnetized neutron stars, and have studied generation mechanism of high energy cosmic rays
and characteristic cooling mechanism of them.
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