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Amplitude and Frequency Dependence of Chorus Emissions observed by GEOTAIL
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We have been trying to look for the experimental evidence of the relationship between amplitude and frequency variation of
chorus emissions to investigate the validity of the nonlinear growth theory [1], which has been demonstrated in simulations [2]
[3]. We analyze the wave form data of chorus emissions observed by GEOTAIL spacecraft to examine whether the amplitude
frequency relationship during the nonlinear growth is observed.

The theoretical relationship between 'frequency sweep rate’ and 'amplitude multiplied by frequency’ has been predicted by the
nonlinear growth theory. This study examines the wave form data observed by GEOTAIL spacecraft. First, we apply Analytic
Signal Method (ASM) to calculate the instantaneous amplitude and frequency of the chorus emissions. Second, a band pa
filter with the center frequency dynamically adapted to the frequency variation is newly used to extract each chorus element. Ii
particular, the band pass filter is significant to examine the detailed frequency-time variations of chorus emissions. As a result, w
find the frequency-time variation found in the measured wave data consistent with the nonlinear growth theory. We will discuss
the time variations of the relationship between amplitude and frequency, and their implications to the nonlinear growth theory in
detail.
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