Laboratory ssmulation using AMICA-PM - Imaging polarimetry of ssimulated surface of
asteroid Itokawa
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An imaging polarimetric study of the asteroid Itokawa is planned using the Asteroid Multi-band Imaging CAmera
(AMICA) onboard HAYABUSA, the Japanese asteroid mission. Four polarization filters are mounted on the CCD of AMICA,
with the polarization angles set at 45-degree intervals.

In previous studies using AMICA-PM, a change in the degree of polarization with phase angle was detected for the
scattered light from a pellet of hematite powders. In the present laboratory study, we aimed to verify the analysis procedure
and to clarify remaining tasks and problemsin using AMICA to carry out imaging polarimetry of the asteroid Itokawa.

The target and the illumination optics were mounted on a stage, and the image of the target was obtained through
each of the polarization filters by moving the stage in the vertical direction. The illuminating optical source, a halogen lamp,
was mounted on arotating stage to alow us to change the incident angle of the light to the surface. The horizontal position of
the target relative to AMICA is fixed, and so we fixed the emission angle and varied the phase angle by changing the incident
angleto the surface. Astargets, we used a ssmulated model of the Itokawa surface, a Spectralon plate and a piece of sandpaper.
We used phase angles of 45 and 60 degrees. The Itokawa surface analogue was also imaged at a phase angle of 90 degrees.

The first stage of the analysis was to carry out a sensitivity calibration of the system using images of an integration
sphere. Then the images from the polarization filters were matched using characteristic features on the surface. The degree of
linear polarization was then calculated. The matching can be accomplished by parallel trandation for the flat, Spectralon
surface, but a more complicated matching procedure is necessary for the macroscopically rough Itokawa surface.

We will present the results for each of the targets under each illumination condition and will discuss remaining problems.



