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Venus Observation with Balloon-Borne Telescope
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We will observe Venus with a 30-cm balloon-borne telescope on August 28th,2007, at Sanriku Balloon Center, JAXA. The
size of Venus is about 50 arcsec at this time. Our telescope will go up to the stratosphere and take Venus images for 4 hour
We use two cameras for observing at two different wavelengths.One of them is for Venus’s day-side observation at 380nm. Th
other is for nigh-side observation at 1000nm. The brightness of Venus night-side is 1500 times darker than Venus day-side. W
need a few seconds exposure time for taking images of Venus night-side with sufficient contrast.

We can avoid atmospheric absorption and fluctuations which are cause of low spatial resolution of ground based observatic
by using balloon borne telescope. The spatial resolution of this experiment is about 0.8 arcsec which is determined by diffractiol
limit. Using images separated by 4 hours, we can derive Venusian wind velocity with the error of 13m/s. We plan to conduct
same kind of balloon experiment in high latitudinal region near future, where we have a chance to see a certain planet for mor
than 24 hours. This experiment is positioned as the first step of such future observation.

Our main purpose is to derive the wind velocity at the cloud top (65km) and the bottom of cloud layer (50km). Tracking the
features of 380nm images, we can estimate the cloud top wind velocity because these features reflect the distribution of absorpti
material at the cloud top. On the other hand, features of 1000nm image are produced by cloud opacity at the bottom of clou
layer and these feature’s motion let us know about the wind at this altitude. These velocities are important for investigating the
mechanism of super rotation. Super rotation is the phenomenon that Venusian atmosphere at the cloud top circulate 60 tim
faster than the ground. The mechanism of this mysterious phenomenon is still unknown. We can estimate the angular momentu
transport toward the equator by using derived wind velocity and this estimate leads to the verification of proposed idea whict
explains the super rotation by the meridional circulation. In addition, we may know about the vertical wind by investigating the
generation and disappearance of clouds. There is a possibility of finding the active volcano on Venus.

In this presentation we will explain the scientific aspect of this experiment and show the first results.
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