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Development of Remote Controlled Lidar System for Observations of Middle-Atmosphere
Temperature and Plan of Resonance Scattering Lidar System at Syowa Station
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Abstract

We have been promoting a new lidar project at Syowa station (69S), Antarctica. Atmosphere has a
characteristics temperature structure, which is thought to be generated and maintained by various
atmospheric waves such as gravity waves, but is still not understood quantitatively due to the lack of
observations, especially in Polar Regions. The new lidar system is now being designed and constructing for
both nighttime and daytime temperature observations in the wide height range from stratosphere to the lower
thermosphere. For daytime measurement, we use a Fabry-Perot etalon filter to reduce background noises.
The most parts of this lidar system will be remotely controlled via the Internet from Japan. The lidar system
is basically self-controlled and the remote control functions are limited. We are developing automatic
adjustment system of the overlap between the field of view of the receiver-optics and the area of laser
illumination using a gated high-sensitivity ICCD camera and image processing technique. We also propose a
six year project of the study of interactions between the polar middle and the upper atmospheres using a
state-of-art resonance lidar system which will be collaboratively operated with existing optical and radar
instruments in and around Syowa, as well as a huge atmospheric radar, PANSY, to be installed at Syowa. The
lidar consists of a Rayleigh lidar and two resonance scatter lidars, observing temperature profiles and
variations of minor constituents such as Fe, K, Ca, Ca+.
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Fig.1 Schematics of the remote-controlled Rayleigh and Raman lidar system at Syowa station.
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Fig.2 Error estimation for nighttime and daytime measurement of temperature.
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