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Study on lower cutoff frequency of ELF emissions and estimation of ion constituents in
the vicinity of magnetic equator
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The AKEBONO satellite has been operated continuously over 2 cycles of solar activity. Long-term observation data obtainec
by the AKEBONO satellite is very valuable to clarify plasma dynamics in the magnetosphere. Recently, the mechanism of
wave-particle interaction around the radiation belt has attracted considerable attention. The ERG mission is expected to provic
important clues for solving plasma dynamics in the Earth’s radiation belt by means of integrated observation of electric anc
magnetic fields, particles and waves.

The ELF receiver, which is a sub-system of the VLF instruments onboard AKEBONO, measures waveforms below 50Hz
for one component of electric field and three components of magnetic field, or waveforms below 100Hz for one component
of electric and magnetic field, respectively. It was reported that ion cyclotron waves were observed near magnetic equator b
the receiver [1]. These phenomena sometimes have characteristic lower cut-off frequencies changing along the trajectories
Akebono. According to our work, it was found that the cutoff frequency is frequently in agreement with 1/n of proton’s cyclotron
frequency, where "n” is integer. The lower cut-off of ion cyclotron wave can be theoretically derived considering certain ion
constituents of the background cold plasma. However, it remains several different interpretations depending on the species ¢
ions and their ion constituents.

In this study, we set up the following two hypotheses which shall satisfy dozens of such phenomena observed in 1989 an
1990:

1) Constituents of major ions in the plasmasphere (i.¢,,lHe™) happened to coincide the condition that gives observed lower
cut-off frequency along the trajectory.

2) There exists minor ions (i.e.,D TT) that have cyclotron frequencies at 1/n of proton’s cyclotron frequency.

We examine the validity of the above hypotheses referring electron density and Dst index of the corresponding period.

In combination with our proposed method for the estimation of ion constituents from crossover frequency of ion cyclotron
wave, the present study could be a promising technique to estimate ion constituents from plasma wave observation by Akebor
in the radiation belt where low energy particle detector was not in operation. It is also noted that it can be also applicable to the
ERG mission.
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