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Simultaneous lidar observation of meteoric calcium atoms and ions
distributed in the mesosphere and lower thermosphere: A benchmark test
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The Mesosphere and Lower Thermosphere (MLT), located in an altitude of 80 to 120 km, is the transition region from
the neutral atmosphere to the ionosphere, which may provide a key information to understand the behavior of whole
atmosphere. Atoms and ions originated in meteors are distributed in this MLT region. Such atoms and ions can serve
as tracers to elucidate the phenomena in the MLT. The resonant scattering lidar is a unique method that can observe the
behaviors of meteoric atoms and ions from the ground, having a high spatial (typically, tens of meters) and temporal
(typically, a few minutes) resolutions. We developed the dual-wavelength injection-locked Ti:sapphire laser system as
a transmitter of the resonant scattering lidar that can simultaneously observe neutral calcium (Ca) and calcium ion (Ca®).
In the presentation, we will report details of the developed injection-locked Ti:sapphire laser system and also result of
a benchmark test when operated as a transmitter of the Ca/Ca* lidar system.
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Fig. 1. Schematic diagram of Ca/Ca* transmitter: the dual-wavelength injection-locked pulsed
Ti:sapphire Laser.
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Fig. 2. Ca* and Caresonance scattering lidar signals observed over an entire night.



