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Development of a 3D sodium lidar: synchronous experimentation and validation

# Wataru Muranaka[1]; Takuya Kawahara[2]; Satonori Nozawa][3]
[1] Shinshu University; [2] Faculty of Engineering, Shinshu University; [3] STEL, Nagoya Univ.

Shinshu University, Nagoya University and RIKEN developed an all solid-state, high-power Na lidar for the temperature/wind
measurements in the MLT region over the EISCAT radar site in Tromso (69 N), Norway. The lidar was launched at the radar
site on October 2010, and the observation has been successfully done for successive four winter seasons. Current observat
is five-direction mode applied to the fixed direction, such aswhich observes a vertical direction, and as well as directions of 30
degrees tilted to the north, south, east and west of the vertical.

Now we try to upgrade the system to observe any direction in the sky using a new laser transmission system and a PC
controllable telescope. We aim to observe a range of 15 degrees from vertical. As a first step of a new observation, we aim to g
in fan shape data of mesopause by observing the plane including the vertical.

We have completed for the following things. The transmission system used is composed of two mirrors with electric rotary
stages and two mirrors with the vertical and horizontal axes to emit the laser light to any direction of the sky. Theis pointing
repeatability pointing into the same direction was was measured to be within 0.1 mrad. Receiver system used a telescoy
controlled by a PC. The azimuth and elevation of the coordination of the telescope was done adjusted with using the position ¢
direction of some bright stars. Theis pointing repeatability of the telescope pointing in the same direction was confirmed to be
about 0.35.3 mrad. We have completed the optical system, which has two functions about confirmation of the laser position b
the Using a CCD camera, and observation by the photomultiplier tubelaser trajectory can be monitored with the telescope imag
so that we can tweak the direction.

Current agenda subject we are focusing on is to make automatic and successive observations to a set of directions in the sl
determine the control accuracy of the telescope and the transmission system that assumed to be observed at an angle to the pl
including the vertical. We improve the reproducibility by storing the coordinates of all the observation points. In this talk, we
introduce our new lidar and will discuss the experimental results of test observation mentioned aboveand controversial point ¢
the experiment.
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