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プラズマ圏内におけるEMICトリガード放射によって誘発された放射線帯電子の降
下現象
Relativistic radiation belt electron precipitation induced by EMIC triggered emissions in
the plasmasphere
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Electromagnetic ion cyclotron (EMIC) triggered emissions have been observed byPickett et al. [2010]. EMIC triggered
emissions are characterized by large wave amplitudes, rising-tone frequencies, and coherent left-hand circularly polarized
waves. EMIC triggered emissions are generated by energetic protons with a temperature anisotropy. A nonlinear wave growth
theory proposed byOmura et al.[2010] can explain the generation and growth mechanisms of EMIC triggered emissions.
Shoji and Omura[2011] have reproduced EMIC triggered emissions by hybrid simulations in agreement with the nonlinear
wave growth theory. The wave potential generated by coherent EMIC triggered emissions can trap some of electrons and guide
them down to lower pitch angles efficiently [Omura and Zhao,2012]. Repeated interactions occur due to the mirror motion, and
result in the scattering of particles into the loss cone. Test particle simulations of electrons interacting with EMIC triggered emis-
sions with a variable frequency and constant amplitude have been performed and the results show efficient electron precipitation
induced by the wave trapping in a parabolic magnetic field [Omura and Zhao,2013]. From recent observations by THEMIS,
it is found that some EMIC triggered emissions have sub-packet structures [Nakamura et al.,2014]. We perform test particle
simulations of relativistic electrons interacting with EMIC triggered emissions which form sub-packets in a dipole magnetic field.
We include the convective growth of the waves in setting up the EMIC wave model for test particle simulations [Omura et al.,
2010; Shoji and Omura,2013]. By utilizing a three dimensional dipole magnetic field, we can trace electrons drifting in the
longitudinal direction. We study trajectories of longitudinally distributed relativistic radiation belt electrons drifting eastward
interacting with local EMIC triggered emissions. We obtain the relativistic electron distribution in equatorial pitch angle and in
pitch angle at the atmosphere.

Nakamura, S., Y. Omura, S. Machida, M. Shoji, M. Nose, and V. Angelopoulos (2014), Electromagnetic ion cyclotron rising
tone emissions observed by THEMIS probes outside the plasmapause,J. Geophys. Res. Space Physics, 119, 1874–1886, doi:
10.1002/2013JA019146.

Omura, Y., J. Pickett, B. Grison, O. Santolik, I. Dandouras,M. Engebretson, P. M. E. Decreau, and A. Masson (2010), Theory
and observation of electromagnetic ion cyclotron triggered emissions in the magnetosphere,J. Geophys. Res., 115, A07234,
doi:10.1029/2010JA015300.

Omura, Y., and Q. Zhao (2012), Nonlinear pitch angle scattering of relativistic electrons by EMIC waves in the inner
magnetosphere,J. Geophys. Res., 117, A08227, doi:10.1029/2012JA017943.

Omura, Y., and Q. Zhao (2013), Relativistic electron microbursts due to nonlinear pitch angle scattering by EMIC triggered
emissions,J. Geophys. Res., 118,5008–5020, doi: 10.1002/jgra.50477.

Pickett J. S., et al., (2010), Cluster observations of EMIC triggered emissions in association with Pc1 waves near Earth’s
plasmapause,Geophys. Res. Lett., 37, L09104 doi:10.1029/2010GL042648.

Shoji, M., and Y. Omura (2011), Simulation of electromagnetic ion cyclotron triggered emissions in the Earth’s inner magnetosphere,J. Geophys. Res., 116,
A05212, doi: 10.1029/2010JA016351.

Shoji, M., and Y. Omura (2013), Triggering process of electromagnetic ion cyclotron rising tone emissions in the inner mag-
netosphere,J. Geophys. Res., 118,5553–5561, doi:10.1002/jgra.50523.

1/2



PEM08-14 会場:302 時間:5月 27日 09:30-09:45

Keywords: relativistic electron, radiation belt, EMIC, EMIC triggered emission, precipitation, pitch angle

2/2


