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Apparent temperature profile of rough surface observed by TIR on
board Hayabusa?2
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TIR is the thermal infrared imager onboard Hayabusa2, a Japanese asteroid exploration mission. It takes
the 2D image of the brightness temperature distribution on the target asteroid Ryugu. Hayabusa2 will stay
at so-called "home-position" which is on the line between Ryugu and Earth and 20 km above Ryugu,
resulting almost constant solar phase angle in a short time scale. The observation of apparent
temperature at a constant phase angle might mislead the thermos-physical parameter such as thermal
inertia because it is known that the apparent temperature of a rough surface depends on the observation
angle.

To evaluate the effect of the surface roughness on the apparent temperature, we conducted a numerical
model on the rotational thermal evolution of a roughness, and TIR images are simulated by using the
result of the numerical model. In the real operation of Hayabysa2 mission beginning in this summer, we
will be able to evaluate the surface roughness by comparison of the real TIR image and the simulated TIR
images for various roughness parameters.
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