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It is well known that Earth’s radiation belts are located around geomagnetic equator, where wide ranges of energetic particle
from several hundreds keV to several decades MeV are contained. According to the recent study, it is suggested that ELF/VL
waves such as EMIC waves and chorus emissions deeply contribute to the generation and loss mechanism of relativistic electro
in the radiation belt. The ERG mission[1] is expected to provide important clues for solving plasma dynamics in the Earth’s
radiation belts by means of integrated observation of wide energy range of plasma particles and high resolution plasma waves.

On the other hand, long-term observation data which cover over 2 cycles of solar activity obtained by the Akebono satellite
is very valuable to work out the strategy of the ERG mission. The ELF receiver, which is a sub-system of the VLF instruments
onboard Akebono, measures waveforms below 50 Hz for one component of electric field and three components of magnetsi
field, or waveforms below 100 Hz for one component of electric and magnetic field, respectively. It was reported that ion
cyclotron waves were observed near magnetic equator by the receiver[2]. In our previous study[3], we introduced four event:
of characteristic EMIC waves observed by Akebono in April, 1989. These waves have sudden decrease of intensity just abov
half of proton cyclotron frequency changing along the trajectories of Akebono. Comparing the observed data with the dispersior
relation in multiple species of ions under cold plasma approximation, we demonstrate that a few percent of ' M/ Z =2 ions (M =
mass of ions, Z = charge of ions)’ such as alpha particles thi@r deuterons (B) causes such characteristic lower cut-off of
EMIC.

In the present study, we introduce new results such as polarization analysis and propagation direction finding of the wave:
It was found that these EMIC waves were left-handed polarized in the higher frequency part, while the polarization gradually
changes to linear and finally to right-handed in the lower frequency part of the waves. In general, cross-over frequency, a
which EMIC wave undergoes polarization reversal, appears if more than two kinds of ions are coexisted in the plasma. It wa:
demonstrated that the observed cross-over frequencies were at a little higher than the sudden intensity decrease at approxima
half of proton cyclotron frequency. The wave normal vectors were also analyzed using Means’ method[4] and it was found that
the propagation directions of these EMIC waves were close to 90 degrees against the geomagnetic field line. Consequently, the
results strongly support existence of 'M / Z = 2 ions’ during this event. In other words, dispersion relation does not satisfy the
observed EMIC wave if we only consider major ion constituents in the plasma.

In order to investigate the generality of such minor ion existence, we picked up approximately 100 characteristic events fron
long-term observation data obtained by Akebono. We will also discuss more detailed analysis about several events, as well
statistical data analysis.
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