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Temporal Variation of Small Structure in Venus Cloud Top : Ground-based observations
with Mid-Infrared
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Venus clouds lie at an altitude from 45 to 70 km in the Venus atmosphere and cover the whole planet. Observations witf
ultra-violet (UV) in the past, for example by Pioneer Venus orbiter, discovered that there are various structures in the Venus
cloud-top with a scale from a few hundred to thousand kilometers, UV images show variations of the amount of unknown UV
absorber in the clouds. Furthermore, latterly VMC boarded on Venus Express, a spacecraft launched by ESA, found out smalle
structure with a horizontal scale of several dozen kilometers. On the other hand, Mid-infrared (MIR) is thermal emission from the
cloud-top and we can know the thermal structures of cloud-top by observations with MIR. The previous study, however, didn't
show any prominent structures like those in the UV images, except large scale ones near the pole because of lack of an enou
spatial resolution and signal-to-noise ratio (S/N).

We have been conducting MIR observations with high spatial resolution and high S/N using ground-based large-aperture
telescopes aiming to understand the atmospheric physics around the cloud-top. In observations in Dec. 2005 with Suba
telescope/COMICS, we found small scale structures of a horizontal scale about 300-600km and its fluctuations are about 0.5k
0.5K corresponds to 150m change of altitude if converted with vertical lapse rate and indicates vertical variations of cloud-top
or changes of inner atmospheric thermal structures. Based on this result, further observations have been carried out in Jul. a
Oct. 2007, with IRTF/MIRSI and Subaru/COMICS, respectively. the target of these is to derive temporal variation of the small
structures by observing Venus with about two hours interval. Additionally, Spectral data was obtained with Subaru telescope t«
retrieve the inner atmospheric structure.

As the result of these observations, we noted significant temporal variations of thermal structures. The magnitude of its
fluctuation is about 0.5K in two hours. And, Spatial gradients, north to south or east to west, correlate to temporal variations.
This suggests that temporal variations are caused by the propagation of spatial structures, and the estimated value of its spee
about 40m/s, which is slower than that of super-rotation and faster than meridional circulations. Especially in the sub-observin
meridional plane in Subaru (this is evening terminator), the velocity points poleward and this may be due to the thermal tide.

Currently, we work in model simulation of radiative transfer with spectral data to reveal the relation of the small structures and
background thermal structure and the distribution of cloud. Moreover, we plan to make comparison our result to the simultaneou
data of VMC. This may clear up the relation between the structures in UV images and in MIR images.
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