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Generation condition of the Dual-band chorus in the Earth’s magnetosphere
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We have statistically analyzed the chorus emissions observed by the frequency sweep analyzer (SFA) onboard the Geot:
spacecraft in the Earth’s magnetosphere. On the basis of the nonlinear growth theory [1], a rising-tone chorus is initially generate
continuously in the frequency range from 0.1 to 0.7 fceO, where fce0 is the gyrofrequency in the generation region. Because c
the nonlinear damping mechanism the rising-tone chorus is separated into upper and lower bands at half the local gyrofrequen
for the quasi-parallel propagation toward higher latitude (i.e. toward larger gyrofrequencies). Thus the lower cutoff of the
upper-band chorus indicates half-gyrofrequency at the observational point (1/2 fce), whereas the upper cutoff of the lower-ban
chorus indicates half the gyrofrequency in the generation region (1/2fce0). Actually we found an observational evidence of sucl
characteristics of upper-band and lower-band chorus observed by the wave form capture (WFC) and SFA onboard Geotail [2].

Mainly "lower-band-only chorus” (only the lower-band chorus exists) is observed and occasionally "dual-band chorus” (both
the upper-band chorus and the lower-band chorus) is observed by Geotail. In this study, we statistically analyze the differenc
between the lower-band-only chorus and the dual-band chorus by using the SFA data. It has been found that the dual-bar
chorus is generated because of the nonlinear damping at half the local gyrofrequency during the propagation. When the due
band chorus propagates toward higher latitudes, if the upper-band chorus is completely damped at half the local gyrofrequencie
the dual-band chorus would become the lower-band-only chorus. We assume that the upper cutoff frequency of the lower-ban
chorus equals to the half-gyrofrequency in the generation region. It is found that when 0.7 fceO (i.e. upper limit frequency of
the chorus generation) is higher than local 1/2 fce, dual-band chorus is observed because the higher-frequency part of the upp
band chorus would not be damped, whereas when 0.7 fceO is lower than local 1/2 fce, the lower-band-only chorus is observe
because the upper-band chorus would be completely damped. Thus we suggest that the observation of either the dual-ba
chorus or the lower-band-only chorus is dependent on the relationship between the gyrofrequency in the generation region ar
the gyrofrequency at the observational point.
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