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Calibration of laser frequency for frequency-tunable resonance scattering lidar by
3-frequency measurements
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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 &quot;the global environmental change revealed through the Antarctic middle anc
upper atmosphere&quot;. Profiling dynamical parameters such as temperature and wind, as well as minor constituents is the k
component of observations in this project, together with a long term observations using existent various instruments in Syowa
the Antarctica (69S). As a part of the sub-project, we are developing a new resonance lidar system with multiple wavelength:
and plan to install and operate it at Syowa, Antarctica. The lidar will observe temperature profiles and variations of minor
constituents such as Fe, K, Ca+, and aurorally excited N2+. In order to do resonance scattering measurements for multi specie
laser frequencies are tuned by a wavemeter instead of frequency locking using saturation spectrum of metal vapor cell. Althoug
the laser frequency tuning by a wavemeter has some ambiguity, by applying 3-frequency wind measurement method [She ar
Yu, 1994], we succeeded in calibration of laser frequency with a higher quality during temperature measurements. In this study
we report the calibration method and the results.
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