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Calibration of laser frequency for frequency-tunable resonance scattering lidar by optica
heterodyne method
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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 uppe
atmosphere’. Profiling dynamical parameters such as temperature and wind, as well as minor constituents is the key compone
of observations in this project, together with a long term observations using existent various instruments in Syowa, the Antarctic
(69S). As a part of the sub-project, we are developing a new resonance lidar system with multiple wavelengths and plan to insta
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 N. Additionally, vertical wind profiles can be potentially measured by the lidar if the accurate
laser frequency is monitored each measurement. The lidar system has an injection-seeded Alexandrite laser as a transmit
However, we know from our previous experiments that the Alexandrite laser frequency shifts slightly toward higher frequency
from seeder-laser frequency. So we try to know the Alexandrite laser frequency accurately by measuring differences betwee
these laser frequencies using optical heterodyne method. Alexandrite pulsed laser is mixed with continuous-wave (CW) seed
laser in a beam combiner, and the resulting mixing product is then detected by a photodiode. The frequency of the mixing produc
is the difference of the two laser frequencies. As a beam combiner, a fiber coupler is used instead of the beam splitter, and ¢
fibers are polarization-maintaining single-mode fiber. We will explain our optical heterodyne system in detail and show results
of test measurements.
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