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Development of laser frequency monitoring system for measuring absolute vertical
wind with a resonance scattering lidar
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Vertical wind in the mesosphere and lower-thermosphere (MLT) region is quite

important for understanding interactions between the earth’ s atmosphere and geospace. Only
resonance scattering lidar can measure vertical distributions of the vertical winds, and its
measurements require precise absolute value of transmitter laser frequency. We applied optical
heterodyne method to develop a monitoring system of beat signals generated by frequency differences
between transmitter laser pulse and well calibrated seeder laser (cw). The monitoring system design
was improved and built into a resonance scattering lidar system. As a result, absolute vertical wind

can be measured within accuracy of ~5 m/s. Using the developed lidar system, we will challenge
measuring relativelﬁ strong vertical winds that are generated associated with aurora activities in
the MLT region in the high latitudes.
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