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Active experiments to probe the hot plasma in the Earth’s magnetosphere were conducted several times between 1973 and 1€
at Siple Station, Antarctica (e.g., Ikeda et al. 1988; Sonwalkar et al. 1997; Carpenter et al. 1997; Ikeda 2002). In these activ
experiments, Whistler mode radio waves amplified in the magnetosphere were received in the Northern Hemisphere conjuga
regions, Roberval and Lake Mistissini, Canada. The data obtained near Roberval showed some properties of the hot plasma
the magnetosphere by analyzing the transmitted Siple signals and their broadening waves amplified in whistler-mode.

So far, these electrons have been treated as non-relativistic ones in relation to the wave-particle interaction with Whistler-mod
signals, but the author thinks that the relativistic treatment is very important even for these interactions. Relativistic motion
equations in the electron cyclotron coordinate system resonant with Whistler-mode signals are derived at first, and some resul
obtained by solving the equations in the resonance system are shown as test particle calculation. For example, the Loren
factor derived in the relativistic resonance system is generally smaller than the Lorentz factor in the system fixed at the Earth
This means that the wave scattering and diffusion in the relativistic resonance system are easier than in the system fixed at tl
Earth, owing to inertia effects. As a result, this may easily cause the sideband generation of Whistler-mode around the artificia
transmitted signals.
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