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Anisotropic spatial distribution of pulsating proton aurora
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Pulsating proton aurora (PPA) is caused by pitch angle scattering of high-energy (several keV to 100 keV) ions with the
electromagnetic ion cyclotron (EMIC) waves at the magnetic equator. A part of precipitated ions travels to the ionospheric altitude
along the magnetic field lines. Then, PPA is observed. The EMIC waves propagate along the magnetic field line from the sourc
region and are observed as Pcl geomagnetic pulsations on the ground. In order to explain the generation mechanism of PPA,
have been studying the effects of luminous spatial distribution of PPA. We have been observing PPA using an all-sky EMCCLC
camera with a high time resolution (110 Hz sampling), and the geomagnetic pulsations by an induction magnetometer (64 H.
sampling) on the ground at Athabasca, Canada (L value=4.3). PPA and related Pc1 geomagnetic pulsations were simultaneou
observed on the ground during 7:40-8:40 UT on 12 November 2015. The Pcl geomagnetic pulsations showed rising ton
structures in the frequency domain and left-hand circular polarization. The observed Pcl geomagnetic pulsations had a cle;
period of 100 seconds and subpacket structures, which were observed as amplitude modulation with a few tens of seconds. T
PPA intensity showed the same repetition period of 100 seconds and a fast luminous modulation of approximately 10 second
The results showed that the PPA was generated by pitch angle scattering by the EMIC waves at the magnetic equator. Ne
to examine the effects of the magnetosphere and ionosphere on the spatial distribution of PPA, we did a correlation analysi
between the PPA intensity and the luminous area. The correlation result showed that the luminous area had a high correlatic
(0.83) with the PPA intensity. This could be explained by the effects of charge exchange for energetic protons (below 200 keV,
in the ionosphere. However, it was found that the luminous area was not spread isotropically, but to southward. If the effect o
charge exchange was dominant, PPA should be spread to northward. Therefore, the result showing the southward spread wol
be caused by the effects of variations of the magnetospheric source region.

In the presentation, we will discuss the analysis results of PPA and the Pc1l geomagnetic pulsations observed at Athabasca
detail.
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