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Theoretical Consideration about the Observational Modeling
of the Fast Phenomena Found with the Radio Seeing Monitors.

—Aiming at Realization of Phase Compensation for the ALMA Observations.

Hideharu ISHIZAKI

Abstract

The fast phenomena were observed by two pairs of the Radio Seeing Monitors installed in series
at the ALMA site. We showed in our previous report that phenomena come from the plasma bubble
which is also known as the equatorial spread F of the ionosphere. As a next step, an observational
model is necessary to identify the occurrence of the fast phenomena. In this report, we did some
fundamental consideration to build the model. The growth of the plasma bubble is explained by
a theory of the Rayleigh-Taylor instability. In the explanation, generating the oscillation in the
ionospheric boundary by the internal gravity wave plays an important role. By examining the
dispersion relations of the fast phenomena we understand that the phenomena are either the external
gravity wave or the Lamb wave. Therefore, we studied if the Lamb wave of the neutral gas can cause
the oscillation in the ionospheric boundary. As a result, we understood the following points. The
oscillation of the ionospheric boundary was generated by the Lamb wave occurring in the neutral

gas. The oscillation was a transverse wave, and traveled in phase velocity of the speed of sound

horizontally. The oscillation was a non dispersive wave.
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