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Initial results obtained with the new sodium LIDAR at Tromsoe
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We will report initial results obtained with a new sodium LIDAR installed at the EISCAT Tromsoe site (69.6 deg. N, 19.2 deg.
E). The temperature of the atmosphere is one of the key parameters to understand the Magnetosphere-lonosphere-Thermospl
(MIT) coupling process as well as to evaluate contributions of the atmospheric waves (such as gravity waves and tidal waves
to the upper atmosphere (i.e., coupling between lower and upper atmosphere). However, temporal, altitudinal, and horizont:
variations of the temperature are still little understood, in particular, in the mesosphere and the lower thermosphere (MLT) a
high latitudes. For example, it has been a question how much the temperature in the MLT region is increased by the auror:
heating (i.e., Joule heating and particle heating). It must be balanced between heating and cooling due to NOirzfnak €D
radiation, so the temperature might not increase significantly even during the auroral disturbance periods. However, the vertic:
wind velocity greater than 10 m/s is sometimes observed with Fabry-Perot Interferometer (FPI) in the lower thermosphere at higl
latitudes when the aurora activity is high. Temperature enhancement values derived from IS radar measurements are always mt
smaller than those needed to cause such a vertical motion of the atmosphere, leaving us a puzzle that 'Is the atmosphere larg
heated up enough for causing such a vertical motion?’ or 'Are there any other mechanisms to cause the vertical motion but th
atmospheric heating?’. Furthermore, variations of winds due to tidal and gravity waves have been well investigated, but not man
studies have been conducted in terms of temperature variation in the mesosphere and the lower thermosphere at high latitud
To advance our understandings of the MIT coupling process, temperature measurements in the MLT region are needed togett
with IS radar, other radars and optical auroral instruments (FPI, photometer, all-sky imagers). We have been developing a sodiu
LIDAR (at 589 nm) since 2007 under collaborations of Nagoya University, Shinshu University, and RIKEN. In February-March
2010, we installed the sodium LIDAR at the EISCAT Tromsoe site. The new sodium LIDAR is characterized by the following
strengths: (1) high power2W), (2) five sets of receiver, (3) capability of simultaneous 5 direction observation, (4) high quality
control of transmitting laser wavelength using a sodium cell, (5) simultaneous measurement of sodium density, temperature, ar
wind velocity, (6) high time resolution (several minutes), (7) stable laser oscillator and easy operation. We are going to star
operation of the new sodium LIDAR in October 2010. In this talk, we will describe scientific targets, the current status of the
sodium LIDAR, and initial results obtained with the sodium LIDAR.
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