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Development of an Imaging Spectropolarimeter
Using a Liguid Crystal Tunable Filter”

Hirokimi SHINGU*1, Kohzo HOMMA*!, Hiromichi YAMAMOTO*1,
Hirchisa KUROSAKI*2, Takao SUZUKI*3

Abstract

There exists a potential demand for determining surface conditions from the optical properties under the
necessity of protecting the Earth’s environment. In particular, hyper-spectral analysis of solar rays reflected from
the Earth’s surface is expected to play an important role in future Earth environment observation. A new type of
imaging spectropolarimeter using an LCTF has been developed at NAL for such analysis. Efforts are now under way
to put this sensor to practical use in Earth environment remote sensing.

This paper first presents the concept for construction of an LCTF spectropolarimeter which senses radiation
in the 400-720 nm wavelength band. Next, an outline of an optical observation system that incorporates an LCTF
spectropolarimeter is described. The results of laboratory experiments to evaluate the performance characteristics of
the optical observation system, e.g. hyper—speciral resolution of about 10 nm, etc., are then presented, and the
results of further experiments conducted outdoors to measure spectral characteristics of solar rays reflected from
land and water surfaces are also shown. Moreover, an cutline of the preliminary flight experiment, which was
conducted to validate the functions of the cbservation system in a flight environment, is shown. Finally, evaluations

of the observation system are summarized based on the results of indoor and ocutdoor experiments.

Keywords: optical sensor, LCTF(liquid crystal tunable filter), imaging spectropolarimeter, remote sensing,

Earth observation
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AGC (Automatic Gain Controller) : HE4 A L HHEIE (CCDR LV OHAZE AFEOBIIILC THET HEE)

CCD (Charge Coupled Device) : BB EFET
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CPU (Central Processor Unit) : FREE 21— k

CSV (Comma Separated Values) 1 F—#& 2 v~ TRYJ> THE~T 7 A LB
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FWHM : Full Width at the Half Maximum
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IEEE1394 (Institute of Electrical and Electronic Engineers 1394)

LCTF (Liquid Crystal Tunable Filter) : #&&FFH7 4 /L&

MO (Magneto Optical disk) : KT 4 27
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SCSI (Small Computer System Interface) : /%Y = VAR & EAMEROBER T IO Y R
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