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Performance evaluation of Longwave Infrared Camera (LIR) onboard the Akatsuki
spacecraft
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The Akatsuki spacecraft was launched on May 21,2010 being in the way to Venus. After arrival at Venus in December, the
Venusian atmosphere will be observed by the five cameras aboard. The Longwave Infrared Camera (LIR) will capture therma
infrared images of Venus in the wavelength range of 8-12 micron. Because infrared radiation is emitted from the altitudes of uppe
cloud top in the Venusian atmosphere where vertical temperature gradient is negative, the brightness temperature distributic
mainly reflects altitude distribution of the cloud top. The most significant characteristics of LIR is that it can image both dayside
and nightside with an equal quality.

The bolometer array used as an image sensor of LIR has large pixel-to-pixel sensitivity and offset variations, which are
corrected by imaging a mechanical shutter with uniform temperature. Even though detailed calibration has been performe
in the prelaunch function test of LIR, absolute temperature and temperature resolution derived from output images depend ©
temperatures of LIR itself.

LIR imaged the Earth about 14 hours after the launch of Akatsuki. At that time the altitude of Akatsuki was about 250,000
km, and the longitude and latitude of Akatsuki footpoint were 138.1 degrees E and 24.53 degrees S, where the local time wa
20h38m. With this image data and an infrared image by a geosynchronous Meteorological satellite (MTSAT) at almost the time
the performance of LIR was evaluated.

The noise equivalent temperature difference (NETD) is one of the important performance parameters of LIR. The NETD of
0.3 K is achieved in the prelaunch evaluation test. It is difficult to derive NETD from the Earth image, because the brightness
temperature of the Earth is not uniform. Therefore, least significant temperature difference was derived from the Earth’s imag
and compared to that obtained in the ground test.The result shows LIR functions in a same condition as in the ground test.

Furthermore, the orientation of field-of-view in the satellite coordinate system is checked by the same image. It is confirmed
that alignment errors of LIR both in azimuth and elevation angles are less than 0.1 degree.
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