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Observation of Polar Mesospheric Clouds with Rayleigh lidar at Syowa Station, Antarctica.
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We report results of Polar Mesospheric Clouds (PMC) observation with a Rayleigh lidar system in Syowa Station,
Antarctica. A new Rayleigh lidar system which can measure a vertical profile of the atmospheric temperature between 15km
and 80km are developed for the Antarctic observation. This lidar had been transported to the Syowa Station (39E, 69S) by the
52nd Japanese Antarctic Research Expedition (JARE5S2) and started operation in Feb, 2011. The transmitter of the lidar system
consists of a pulsed Nd: YAG laser (355nm) with 300 mJ energy and 20 Hz repetition frequency, which emits the beam into the
vertical direction with a beam divergence of 0.5 mrad. The receiver consists of an 82cm diameter telescope with three photo
multiplier tubes (PMTs) which are to detect Rayleigh scattered light from low and high atmosphere at 355 nm and N2 Raman
emission at 387nm. Additionally, a 35cm diameter telescope is also used for reception with a PMT for N2 RAMAN emission
at 355nm. By using these channels, the lidar can deduce the wide range of altitude in a temperature profile and back scattered
signals from upper clouds such as PMC and PSC (Polar Stratospheric Clouds).

A PMC observation at Syowa Station started in the beginning of February 2011 and was successful in detecting PMC
on night time of 4th Feb, 2011. An observed backscattered ratio is smaller than a mean value measured in Rothera Station.
Moreover, SNR of the event is not sufficient. There is a band pass filter set in the current receiver system to reduce a
background light from sky. In addition to it, we are preparing to install a Fably-Perot etalon and a prism polarizer to reduce the
background light from an operation of JARES3. In this paper, we report results of an evaluetion of effectiveness of these new
elements and an expected SNR in PMC observation in the next season.
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