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Abstract

It has been proved that the ground-based electromagnetic wave can transfer into ionosphere and interact with high-
energy particles. By changing the pitch angle and momentum, the particles are imposed to enter the bounce loss cone and
drift loss cone, then electron precipitation takes place and the particle bursts form. In recent decades, the relationship has
been observed among electromagnetic disturbance and particle bursts and seismic activity based on satellite data. Here,
by wave-particle cyclotron resonant interaction combined with the observation range of LEO satellite (about 350—1000
km), the evolvement trend of the pitch angle quasi-linear diffusion coefficients induced by field-aligned electromagnetic
waves, is studied with the change of VLF electromagnetic wave frequency, band width, energies of electron (0.1—20 MeV)
and L shell (L = 1.1—3). We also show the relationship between VLF electromagnetic wave frequency and minimum
energy of precipitation electron induced by it, under certain pitch angle value. The relationship among these quantities
may be used to provide theoretical explanation for satellite observations of energetic particle precipitation examples, to
provide guidance for extracting information associated with earthquakes from the detection of high-energy particles on
the satellite, and to lay the foundation on the data analysis of China seismo-electromagnetic satellite planned to launch
at about the end of 2016.

Keywords: wave-particle cyclotron resonance, electron pitch angle diffusion, seismic electromagnetic

observation
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