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Effect of geomagnetic field gradient on periods of pulsating aurora and chorus waves.
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In order to understand generation of pulsating aurora (PA) and energetic electron dynamics, we have been observing simult
neously VLF emissions and PA on the ground at Athabasca (L=4.3) in Canada.

In this study, we have made a periodicity analysis for PA and chorus waves observed on 7 February 2013. The periodic varig
tions of auroral luminosity and chorus intensity showed one-to-one correspondence.

In this event, when the periodic PA luminosity disappeared, the spectral characteristics of chorus waves changed from discre
rising-tone emissions to hiss-like emissions.

It is reported that the geomagnetic field gradient along a field line near the equatorial plane plays an important role in the
appearance of hiss-like emissions. If the geomagnetic field gradient becomes more gradual, then a threshold amplitude for trig
gering the chorus emissions becomes smaller in a nonlinear theory of chorus generation. As a result, multiple chorus waves a
readily generated, and hiss-like emissions are produced by a number of chorus waves merging with each other in their dynam
spectra.

For this event, we calculated geomagnetic field gradient variations along the field line near the equatorial plane by using th
Tsyganenko 2004 model. They varied from 152.6 nT/Re at the time of chorus observation to 139.3 nT/Re at the time of hiss-like
emission observation. It indicates that the geomagnetic field gradient became more gradual when the hiss-like emissions we
observed. It is consistent with the generation process of hiss-like emissions based on the nonlinear theory.

This is an important ground observation result indicating that the geomagnetic field gradient along a field line near the equato
rial plane affects the period of PA, and the generation process of hiss-like emissions.

We will present in detail the changes in the periodicity of PA and the spectral characteristics of chorus waves corresponding te
the variation of the magnetic field gradient.
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