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Depolarization measurement of laser light backscattered by a single artificial snowflake.

Ryosuke SATO, Yasukuni SHIBATA
Tokyo Metropolitan Univ.,6-6 Asahigaoka, Hino. Tokyo 191-0065

Abstract: A particle polarization lidar (PPL) has been developed to identify the type of individual precipitation
particles. The depolarization ratio & of individual precipitation particles is necessary for identification, but the
depolarization ratio of non-spherical snowflakes has not yet been theoretically or experimentally researched. It is
difficult to calculate & theoretically because the shapes and sizes of snowflakes are various. Therefore, we have
developed a device that measures & of snowflakes two-dimensionally using two CMOS cameras. Using this device,
we measured the polarization information of artificial snowflakes with a size of 4 to 10 mm, and depolarization ratios
were 0.6 or higher for all cases. This result good agrees with the PPL measurement and confirms the effectiveness of
this device.
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Fig.2 A schematic of the snow crystals growth chamber. Fig.3 Snow crystals grown on
the fishing line in the bottle.
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Fig.4 Experimental setup for measuring the depolarization ratio 6 of artificial snows.
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Fig.8 Polarization images of the area @ Fig.9 Polarization images of the area ©
(left: parallel, right: perpendicular) (left: parallel, right: perpendicular).

Fig.5 Polarization images of Fig.3 snow crystals (left:
parallel, right: perpendicular).
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