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Investigations on the metallic layers utilizing optical remote sensing: auroral particle effects
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Metallic atom and ion layers, such as Na, K, Fe, and Ca™ layers, exist in the mesosphere and lower thermosphere
(MLT). The height range corresponds to the ionospheric D and F regions, and in the polar regions energetic particles
precipitating from the magnetosphere can often penetrate into the E region and even into the D region. Therefore,
the influence of energetic particles on the metallic atom and ion layers is of interest regarding changes in atmospheric
composition accompanied by auroral activity or geomagnetic activity.

In order to measure the metallic atom and ion layers in the upper atmosphere, we have utilized optical remote
sensing techniques using resonance scattering in the metallic atoms and ions. One of the optical remote sensing
techniques is laser-induced resonance scattering, so-called resonance scattering lidar, and we have been condcting
such lidar observations in Arctic and Antarctic. Another is resonance scattering of the sunlight, which recently has
been observed by spectrograph onboard satellites. Based on these observational data, we have investigated metallic
layer responses to auroral activity. In the presentation, we will introduce our recent results [Tsuda et al., 2013, 2017;

Takahashi et al., 2017].
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Figurel Height-time distributions of the electron den-
sity (left) and the Na density deviation (right) observed
on 24-25 January 2012.
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Figure2 Comparison between the observed (red) and
estimated (black) Na depletions.
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Figure3 Height-MLAT (magnetic latitude) distribu-
tion of the Na density deviation during the aurorally
or geomagnetically active periods.
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Figure4 Frequency-tunable resonance scattering lidar

system installed in Syowa, Antarctic.



