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Ca/Ca+ resonance-scattering lidar for measuring a variety of dynamics in MLT
region with a high temporal and spatial resolution
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Meteoric origin metal atoms and ions which are distributed in the mesosphere and lower thermosphere, are important trac-
ers for understanding the Earth’s entire atmosphere, from the surface to the upper thermosphere and ionosphere. We have
developed a resonance scattering lidar targeting calcium, which uniquely allows the detection of both neutral atoms and ions
from ground-based lidar observations. The laser source of the developed lidar system is based on the injection-locked method,
combining high frequency purity (tens of MHz) with high output (>10 mJ). A major feature of this system is its ability to
simultaneously oscillate at the resonant wavelengths of calcium atoms (Ca: 422.7918 nm) and calcium ions (Ca™: 399.4777
nm) using a single laser resonator. Although Ti:sapphire, the laser medium, has a broad wavelength range (660-1100 nm), it
is practically limited to about plus/minus 30 nm around specific wavelengths. However, by incorporating precise wavelength
dependency into the output mirror of the laser resonator, simultaneous oscillation was achieved at the gain center (786.9554
nm) and at wavelengths more than 50 nm away (845.5836 nm). During test observations with this lidar system, we were able
to capture clear signals over an entire night while maintaining high temporal and spatial resolution. This presentation will
report on the details of the laser system and the progress of the test observations.
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