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Spatial and temporal variations of the thermal structure in Venusian mesosphere (above 70 km) were found by Venus Expre:
(VEX) (Patzold et al., 2007; Bougher et al., 2015; Mahieux et al., 2015). This altitude is considered as the region where the globa
dynamics change from superrotation to the sub-solar to anti-solar flow, suggesting that any variations on the thermal structur
might be related to the variations on the dynamics. However, the wind velocity in this region have not been understood due t
difficulty of observation for the altitude range of 70 - 95 km. L£@bsorption spectra in 10 um band fully resolved by mid-
infrared (MIR) heterodyne spectrometers, are an effective tracer to observe the mesosphere, and are retrieved for wind veloci
and temperature by radiative transfer and inverse calculation (Nakagawa et al., 2016). Then, we are able to study the relationsh
between mesospheric wind and temperature variations.

We retrieved the wind velocity and temperature from the heterodyne spectroscopic data obtained on March 20 - 29 by THIS
(developed by University of Cologne) and on May 18 - 20 by HIPWAC (developed by NASA) in 2012. We detected the
sensitivities of the altitude range of 85 - 100 km with the altitude resolution of 10 km and the uncertainties of +/-33 - 54
m/s, and of the altitude range of 70 - 95 km with the altitude resolution of 5 km and the uncertainties of +/-0.6 - 13 K from
retrievals of wind velocity and temperature, respectively. In addition, we estimated the dependences on initial guess of invers
calculation. The dependences of wind velocity and temperature are +/-10 - 35 m/s and +/-3 - 5 K, respectively. The dependenc
do not influence the retrieval results because they are within the maximum of the retrieval uncertainties. The retrieved vertica
temperature profile well agreed with the previous result of MIR heterodyne spectrometers (Stangier et al., 2015) and of radic
occultation experiments by VeRa/VEX in the altitude range of 75 - 90 km. The study verified the method of the retrieval for
Venusian mesospheric wind velocity and temperature. The understanding of Venusian mesosphere will be progressed with lon
term observations by MIR heterodyne spectroscopy.

We have developed the Mid-Infrared LAser Heterodyne Instrument (MILAHI) attached on Tohoku University 60 cm diameter
telescope at Mt. Haleakala. The instrument had been recently upgraded with a fast Fourier transform spectrometer of 2.5 G-
range. The test observation of this upgraded instrumentation was conducted against Venus in May, 2017. We also started tl
test of MIR fiber optics in collaboration with Moscow Institute of Physics and Technology (MIPT) for the future development
of the instruments on lander, orbiter and ground-based observations . Fiber technology has the advantages for reduction of me
and size due to simplification of optics, and simplification of the light path alignment. In addition, it is also enable us to observe
several wavelengths due to easy reconnection of multiple laser sources, and to retrieve the physical parameters in several altituc
due to observations of absorption in different optical thickness. The optical fibers for near-IR had well developed and will be
implemented for the instrument on ExoMars platform (Rodin et al., 2015). The optical fibers for MIR are more challenging
because of its low transmission. Furthermore, smaller core diameter is needed to transmit single-mode for heterodyne systel
The MIR fibers developed in Tohoku University are Ag-covered hollow fibers with inner and outer diameter of 1 and 1.6 mm,
respectively. High transmission of laser source with loss rate less than 0.5 dB/m could be achieved by this large core size. W
also confirmed the single-mode transmission with small numerical aperture due to diminishment of other modes. In this study
we discuss the feasibility of the MIR fibers as a key component of future MIR heterodyne spectrometer.
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