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Resonance-scattering Lidar observation over an entire night
targeting metal atom and ion in the mesosphere and lower thermosphere
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A transition region between neutral atmosphere and geospace plasma (80 - 500 km) provides us important
information for entirely understanding behavior of the Earth's atmosphere. The transition region has various metal
atoms and ions, which are produced by ablation of meteor. Lidar measurement that observes resonant scatterings
from such metal atoms or ions is an extremely useful method to observe density and temperature from the ground
with a high temporal/spatial resolution. We are currently developing a dual-wavelength, injection-locked nanosecond
pulsed Ti:sapphire laser that enables to simultaneously observe both neutral atom and ion of calcium. In our
presentation, we will report a typical example, in which the developed dual-wavelength laser was actually operated as
a lidar system over a whole night.
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Fig. 1 Layout of the dual-wavelength injection—locked pulsed Ti:sapphire laser system
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Fig. 2 Height-time cross—-section of relative signal strength of (a) calcium atom on 19th

December 2022 (b) calcium ion on 9th August 2022 to Rayleigh scattering signal.



