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Mesosphere in the terrestrial planet is the transition region between the lower atmosphere and the upper atmosphere. T
altitude region of mesosphere is 50-90km on Mars and 70-120km on Venus. In this transition region, atmospheric waves po
tentially play a major role through the effects of momentum transport and eddy mixing. Disturbances by atmospheric waves
have significant effects on its variable nature and complicate the picture. The study of the planetary mesosphere is important |
understand the coupling between the upper and lower atmosphere.

In this study, we observe temporal variations and global distributions of wind velocity and temperature in Venusian mesospher
using infrared high spectral resolution spectrometer. Infrared laser heterodyne spectrometer MILAHI (Mid-Infrared LAser Het-
erodyne Instrument) that has been developed in Tohoku University is currently installed to 60cm telescope (T60) of Tohoku
University at the summit of Mt. Haleakala, Hawaii, which achieves ~3.5 arcsec of spatial resolution ad $p8ctral resolu-
tion.

We can derive temperature and wind velocity at the altitude region of 100-120km frgmnm@®local thermodynamic equi-
librium (LTE) emission at a wavelength of 10 micron. We can directly detect temperature from Doppler width and wind velocity
from Doppler shift of the peak of the emission line whose profile is Doppler line shape in this region. The wavelength resolution
is required “10 and higher. This resolution makes it possible to detect with accuracies of Zbb0K for temperature and-
10m/s for wind velocity. Reliable direct wind detections can be accomplished from CO line in millimeter and submillimeter re-
gion [e.g., Clancy et al., 2008]. Early submillimeter/millimeter observations had an essentially low spatial resolution due to their
large beam footprints. MILAHI with T60 can achieve higher spatial resolution and the integration time of 20 minutes is enough
to achieve sufficient S/N at a certain point of Venus disk. The accuracies were estimated using observed spectra obtained |
another heterodyne spectrometer, Cologne Tuneable Heterodyne Infrared Spectroscopy (THIS), which conducted at the McMa
Pierce Solar Telescope on Kitt Peak, Arizona, USA in 2009. Estimated accuraciesvit¢ for temperature and- 8m/s for
wind, respectively [Sonnabend et al.,2010, Sornig et al.,2013]. Additionally, we acquire constant and long-term variation using
T60 of the exclusive possession.

Temperature field at cloud top altitudes between 70-95km is also observabletgbS@ption line at 10 micron in nightside.

It is necessary to observe absorption line profile at so high resolution that temperature distribution is retrieved by absorption line
The required integration time to obtain g@bsorption spectrum are 160 minutes. We will analyze the spectra by Advanced
Model for Atmospheric TeraHertz Radiation Analaysis and SimUIlation (AMATERASU) [Baron et al., 2008] which performs
forward (line-by-line radiative transfer and numerical modeling of instrumental characteristics) and inversion calculations.

Venus orbiter Akatsuki which will reinsert to Venus orbit in December of this year will observe the atmospheric circulation
to study dynamics globally in the region between the surface and the altitude of 90km using infrared and ultraviolet camera an
radio occultation. The orbiter observes constantly temperature distribution near the cloud top (altitude of about 70km) by the
middle infrared camera LIR (wavelength range: 7-11micron). Moreover, vertical temperature profile is derived by radio occulta-
tion (altitude range: 35-90km) twice in every orbital period (8-9 Earth days). Observation by MILAHI complimentarily obtains
dynamical information at higher altitude region above them. It provides vertical information of temperature field from the cloud
top to mesosphere.
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