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Status of developing a new multi-wavelength resonance scatter lidar
- improvement of Syowa lidar system -
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The National Institute of Polar Research (NIPR) is leading a six year prioritized project of the Antarctic research observations
since 2010. One of the sub-project is entitled "the global environmental change revealed through the Antarctic middle and
upper atmosphere". As a part of the sub-project, Rayleigh/Raman lidar has been installed at Syowa (69S, 39E) in Antarctica
and measuring temperature profiles in the lower and middle atmosphere since February in 2011. This lidar can observe
temperature profile between 5-10 km to 70-80 km, and high altitude clouds such as PMC (polar mesospheric clouds) and PSC
(polar stratospheric clouds). Night-time observations conducted as many as ten nights per month for about a year and half has
been used to investigate seasonal and interannual variations of middle atmospheric temperature, and gravity waves over Syowa
station. In order to extend the height coverage to include mesosphere and lower thermosphere region, and also to extend the
parameters observed, a new laser for resonance scatter lidar is being developed. The new laser is aiming at the resonance
scattering for atomic potassium (K, 769.90 nm) atomic iron (Fe, 385.99 nm), calcium ion (Ca+, 391.08 nm), and aurorally
excited nitrogen ion (N2+, 390.30 nm, 393.36 nm), in order to obtain densities of scatters as well as measuring temperature.
The new lidar system is expected to contribute to the studies of atmospheric dynamics and chemistry in the MLT region,
together with the existing ground-based observation instruments at Syowa station. In this presentation, we introduce the new
resonance scattering lidar system in detail and report current status of its development.
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