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Characteristic features of a temperature distribution at nightside cloud-top of Venus
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The Longwave Infrared Camera (LIR) onboard Akatsuki succeeded to obtain an infrared image of Venus nightside for the first
time. LIR visualizes thermal infrared radiation emitted from the upper cloud layer of sulfuric acid, and a temperature distribution
at the cloud top altitude is obtained by converting the infrared radiation to brightness temperature. LIR has an imaging mode t
improve noise equivalent temperature difference (NETD) by onboard accumulation of multiple images. If necessary, it is alsc
possible to download the raw images stored in the data recorder for further processing on the ground.

After the failure in Venus orbit insertion LIR attempted to capture Venus images three times. Single accumulation images
were obtained on Dec. 9 and 10, 2010, and a set @832ccumulation images was obtained on Dec. 9. The attitude control
system could not keep the attitude of spacecraft completely still during the sequence of acquiring the accumulated image. Th
line-of-sight of LIR slowly drifted for 3 pixels in both X and Y directions for the accumulation time of 128 sec, and consequently
scanned the Venus disk at a constant rate of about 0.1 pixel/shot. The 32 raw images before accumulation were downloaded a
accumulated after correction of the attitude variation. In addition, the limb pixels were corrected with geometric calculation.
Since the instantaneous spatial resolution determined by the optics of LIR is better than that determined by the pixel size o
image sensor, the scanning by attitude drift resulted in an image with subpixel spatial resolution and better S/N than those of th
original non-accumulated image.

Characteristic features seen in the temperature distribution are summarized. The obtained temperature is 230-240 K. Fro
comparison with the past observations it is found that the altitude region sensed by LIR is lower than the cloud-top altitudes
The remarkable features are low temperature regions in the polar regions and the polar collars, limb darkening due to differenc
in optical path length, zonal structures seen in the middle and low latitudes, and smaller scale structures. An altitude profile o
optical depth will be derived from the limb darkening effect. In addition comparison with data taken by VIRTIS, VMC and VeRa
on Venus Express would be interesting for studying physics and chemistry that account for the observed temperature patterns.
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