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Development of Polarimetric Techniques to Investigate Habitability of Exoplanets
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We conducted polarimetry for lunar Earthshine and lunar eclipses. Following
results have been obtained. (A) Earth"s polarization degrees in the near-infrared tend to be larger
when the ocean occupies a larger fraction in the reflecting surface. (B) The phase angle for the

Earth"s maximum polarization is larger in the near-infrared than that in the visible wavelengths.
This observed trend probably corresponds to existence of an atmosphere with an Earth-like optical
thickness. (C) We obtained the first-ever polarization spectra of the Moon during a lunar eclipse
and detected a 2-3% polarization degree at wavelengths shorter than 600 nm and at absorption bands
of molecular oxygen. The polarization degree of the Earth"s transmitted light may depend on
inhomogeneity of the cloud distribution.

These polarimetric signatures may be useful to investigate the habitability of exoplanets.
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