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The atmosphere on Venus has thick sulfuric acid clouds which cover the planet at altitudes between "50 and “70 km. The retrc
grade superrotating zonal (RSZ) wind reaches the velocity over 100 m/s around the cloud top altitude. In the lower thermospher
above 110 km, there exists subsolar-to-antisolar (SS-AS) flow generated by large temperature difference between dayside a
nightside. Mesosphere in the altitude of 70-90 km is considered as the transition region of atmospheric dynamics from RSZ win
to SS-AS flow. And temperature in mesosphere is disturbed by given momentum with breaking atmospheric waves raised fror
the lower atmosphere. Venusian mesosphere has complicated dynamics and thermal structure.

Previous ground-based heterodyne observations in submillimeter (sub-mm) and middle infrared (mid-IR) wavelength range
provide information of wind and temperature in mesosphere. Observations in sub-mm sense atmospheric properties in the &
titude of 80-105 km [e.g., Clancy et al., 2008]. However, the sub-mm observations, particularly those using single-dish radio
telescopes, often suffer from relatively low spatial resolution While, mid-IR heterodyne instruments can achieve diffraction-limit
so that we can observe high spatial resolution of 3 arcsec with 60 cm diameter small telescope [Nakagawa et al., 2016]. The
resolution obtained latitudinal and local time (LT) dependency of wind and temperature. They decreased with latitude from 24C
K to 150 K in temperature [Sonnabend et al., 2010] and from 160 m/s to 40 m/s in wind [Sornig et al., 2008]. In this study, we
obtain the vertical profiles of wind and temperature in mesosphere and discuss latitudinal and LT dependency and the mechanis

In order to obtain wind and temperature profiles, we need to achieve high spectral resol@tiérsd®hat we can spectrally
resolve CQ absorption spectra at 10um band [Stangier et al., 2015; Nakagawa et al., 2016]. The vertical profiles are retrievec
by forward and inverse calculations using Advanced Model for Atmospheric TeraHertz Radiation Analaysis and SimUIlation
(AMATERASU) [Baron et al., 2008]. Nakagawa et al. (2016) showed the sensitivity of mid-IR heterodyne technique to the
mesospheric wind and temperature in the altitude range of 75-90 km and 65-90 km, respectively.

In this study, we develop the retrieval method for mesospheric vertical profiles of wind and temperature from observations
and estimate the accuracy and validity. The observations on 5th September 2015 using Mid-Infrared LAser Heterodyne Instruet
(MILAHI) were derived wind and temperature profiles with 5 km of altitudinal step and sensitivities in the altitude of 80-95
km and 70-100 km, respectively. The temperature profile showed inversion region above 90 km and agree with one of sub-mr
[Clancy et al., 2012] and SOIR loaded on Venus Express [Mahieux et al., 2012]. The wind profile show two maximum points
equal to 70 m/s at line of sight at 77 and 87 km and divided wind directions into westward and eastward. The wind profiles
in this altitude range were derived for the first time with remote sensing. The results are compared with in situ observations o
Pioneer Venus probes and simulations for Venus atmosphere VGCM to validate this method. In addition, we apply this method t
observation data set in 2011 and 2012 using heterodyne instruments developed by NASA and Cologne University to estimatio
for latitudinal and LT dependency. Furthermore, we can also compare with dynamic variations at the cloud obtained imaging
observations in infrared and ultra violet (IR2 [Satoh et al., 2016], LIR [Fukuhara et al., 2011], UVI) and radio occultation [Ima-
mura et al., 2011] load on Venus orbiter Akatsuki to discuss relation between lower atmospheric activities and mesospheric win
and temperature.
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