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Test observation by a frequency-tunable resonance scattering lidar system:
K atom layer
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Abstract

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 (between 5-10 km to 70-80 km) since
February in 2011. 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 scattering
lidar is being developed. The new laser is aiming at the resonance scattering for atomic potassium (K,
770 nm), atomic iron (Fe, 385.6 nm), calcium ion (Ca*, 393 nm), and aurorally excited nitrogen ion
(N5", 390 nm, 391 nm), in order to obtain densities of scatters as well as measuring temperature.

We have started test observation of K density profiles at National Institute of Polar Research in
Tachikawa (36N, 139E). According to the test observations, peak densities of K layer were ~10x10’
m and ~3x10" m™ in winter (January and February) and in early summer (May), respectively.
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