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Mid-infrared imaging observation of the Venusian cloud-top structure using the Subaru
Telescope/COMICS
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We carried out mid-infrared imaging observation of the Venusian cloud by COMICS (Cooled Mid-Infrared Camera and Spec-
trometer) of the Subaru telescope in December, 2005. In this observation, data with spatial resolution higher than the past studi
were obtained at three wavelengths for three days. We derived global solar-fixed structures and minute structures with horizont
scales of about several hundred kilometers. This paper reports the result of the analysis.

Thick cloud layer composed of sulfuric acid droplets covers the whole planet at the altitude between 45 and 65 km. Most of
both solar incident radiation and thermal emission emitted from the ground or lower atmosphere are absorbed and/or reflected
these cloud layers. The absorbed energy is horizontally and vertically redistributed via the convection cells and/or atmospheri
waves. The aim of this study is to derive the fine atmospheric structure at the cloud level altitude by ground-based observation:
In the past ground based studies, the spatial resolution is not enough to detect atmospheric structures. In our study with turnir
the large reflector of the Subaru telescope to advantage, minute structures all over the whole earth-facing hemisphere can
observed.

The observed wavelengths are 11.3, 8.6 and 17.7 micrometers. The peak altitudes of the weighting functions are estimated
53km, 56km, and 70km, respectively, with considering only absorption by atmospheric gasses. By the influence of thick cloud,
however, radiation coming from beneath the cloud top (about 65km) is intercepted, so at the former two wavelengths radiatior
mainly comes from the vicinity of the cloud top. Moreover, because 8.6 micrometers’ radiation is affected by absorption of SO2,
the peak altitude of the weighting function ascends to the upper part of cloud top. This variation in the sounding altitude enable:
us to derive the atmospheric structures at different altitudes around the cloud top level.

The results are summarized as follows.

(1) In the brightness temperature map of the 11.3 and 8.6 micrometers images, the brightness temperature in the both nor
and south polar region is about 10K higher than that of surrounding region. Additionally, colder regions are observed at latitude
about 70 both north and south. These structures are supposable to correspond to the structure named 'polar dipole/collar’, whit
were observed by Pioneer Venus Orbiter’s OIR.

(2) Besides these previously known features, we detected atmospheric wave which phase is fixed to the local time on Venu
This feature is clearly visualized at the residual images after the subtraction of the azmuthal-average.

(3) We obtained the spatial differential map via subtraction of two frames of short elapse time which Venus images are shiftec
due to the tracking error of the chopping method. This differentiated image shows minute scale structures of 100-200 km at th
cloud top.
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