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Abstract

SPS (Space Solar Power System) has been proposed for one of the solutions to
the energy and environmental problems. In SPS, electric power generated with solar
cells installed on the satellite can be transfered to the ground by intense microwave
beam. In the energy transfer to the ground with microwave beam, we need to
consider the interactions between the microwave beam and the ionospheric plasmas.
Various types of interactions between them and influences on the energy transfer
have been studied and estimated theoretically or numerically. In the current study,
we particularly focused on the electron perturbation due to the Ponderomotive force
which is one of the nonlinear interactions caused by the spatial gradient of microwave
beam intensity. We should analyze this phenomenon because it may modify the

ionospheric plasma and change the microwave beam intensity.

In order to investigate the basic process of the electron response and its as-
sociated field perturbation by the Ponderomotive force, we performed computer

experiments with electromagnetic particle simulation code.

To investigate the Ponderomotive force in a plasma, we performed two-dimensional
computer experiments. In our two-dimensional model, we assumed a circular region

with the gaussian beam intensity at the center.

We first performed simulations with parameters of the actual SPS experiment in
the LEO. From these simulations we can’t find out the perturbation of the electron
density.But we should perform longer simulations and analyze which parameters

decide whether the plasma perturbation occurs or not.

We next changed the microwave beam into a stronger and lower one to make
the plasma perturbation and we then analyzed the properties of this phenomenon.
With these parameters, the perturbation of the electron density occurs by the spatial
gradient ofbeam intensity. The fluctuation decreases as the frequency of microwave
increases or the spatial gradient of microwave beam intensity decreases. At the
beam region, a static electric field is enhanced by the charge polarization caused by

the electron shift. This static electric field settles plasma into a steady state.
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