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Acoustic resonance between the ground and the thermosphere

# Mitsuru Matsumura[1]; Toshihiko lyemori[2]; Yoshikazu Tanaka[3]; Desheng Han[4]; Masahito Nose[5]; Mitsuru Utsugi[6];
Naoto Oshiman[7]; Hiroyuki Shinagawa[8]; Yoko Odagi[9]; Yoshikazu Tabata[10]
[1] Dept. of Geophysics, Kyoyo Univ.; [2] WDC for Geomag., Kyoto Univ.; [3] Aso Volcanological Laboratory Kyoto Univ.;
[4] Earth and Planetary Sci., Kyoto Univ; [5] DACGSM, Kyoto Univ.; [6] Kyoto Univ.; [7] DPRI, Kyoto Univ.; [8] NICT; [9]
WDC for Geomag, Kyoto; [10] RISH

http://www-step.kugi.kyoto-u.ac.jp/

The purpose of this study is to identify the physical process of the electromagnetic phenomena in the upper atmosphere caus
by the acoustic waves generated in the lower atmosphere. lyemori et al. [2006] supposed that the 4.6mHz geomagnetic pulsati
observed at the Sumatra earthquake was caused by the acoustic resonance coupling between the ground and the thermosphe

The main resonance frequencies theoretically reported are around 3.7, 4.6, 5.3, 6.6mHz [e.g. Jones and Georges, 1976]. T
natural sources of acoustic waves can be earthquakes, volcanic eruptions, convective storms. Observations of ionospheric dist
bances using HF Doppler and ground based GPS receivers, and those of seismic waves show that power spectral peaks apy
around the resonance periods, 3.7, 4.6mHz in such events [Georges, 1973; Heki and Ping, 2005; Kanamori and Mori, 199:
Prasad et al., 1975]. In addition, the acoustic resonance is expected to excite free oscillations of the solid Earth [Nishida, 2000
so this is a very important phenomenon concerning other scientific disciplines.

The resonance itself has not been confirmed directly with atmospheric pressure observations, but so far we have observed pr
sure perturbations at several stations since 2006 and showed that the power spectral peaks statistically appear at the resong
frequencies including 5.3, 6.6mHz. The peaks at Shigaraki station appeared most clearly in August in 2007, which is consister
with the observational result that the amplitude of Earth’s background free oscillations get greatest in August [Nishida, 2000].

Moreover, we showed that the spectral peaks statistically appear in the geomagnetic variation, too, around the resonance g
riods. This indicates that the acoustic resonance in the neutral atmosphere converted into the geomagnetic variation through t
ionospheric plasma oscillation.

In this presentation, we will show the coherency between the pressure perturbation and the geomagnetic variation. We calci
lated the averaged coherency and found that peaks appeared at the resonance frequency, 3.7mHz and the value was greater
0.6 in September in 2007. In addition, peaks appear at lower frequencies than 3.7mHz from April to June in 2007 and 2008
which is consistent with a characteristic of the power spectral peaks of the pressure perturbation.

These results strongly support the idea that the acoustic resonance can be a source of geomagnetic variations.
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