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Development of the Infrared Spectral Radiometry Equipment for Observing
Atmosphere and Cloud

gogobobpboooobbooooboboouooboboo
A. NISHIMOTO Y. ISHIDO H. MINATO

The purpose of this study is the development of high accurate measurement
technologies in atmospheric IR transmission windows for experimental research on
optical property of cloud. The result of this study is summarized as follows.

(1) Optical guiding system of the radiation from sky into Fourier transform
infrared spectrometer has been set up at the front of the relay optics in precision
measurement system of infrared radiation. This optical guiding system is consisted of
scanning plane mirror, moving plane mirror, fixed plane mirror, and large size plane
mirror. Angle of large size plane mirror can be adjusted, and the observation zenith
angle can be changed from 20 degrees to 50 degrees at the constant azimuth angle.

(2) Using spectral radiometry system and optical guiding system mentioned above,
infrared spectral radiometry of the sky in Amagasaki has been started. As preliminary
examination, both the infrared radiation in fine weather and in cloudy weather have
been observed. On the atmospheric IR transmission windows, fuom t® 131 m, the
infrared spectral radiance distribution in fine weather has complicated shape with the
wavelength. Otherwise, the infrared spectral radiance distribution in a cloudy sky has
rather smooth shape, but has been changed with translation of clouds eventually.

(3) The precision measurement system of infrared radiation was improved for the
radiometry with the regulation of the polarization of the light. In the preliminary
experiment, the polarization of the infrared radiation from the clouduah813u m
has been found to be small most can.

(4) The followings are discussed on the results of our observation : 1)The apparent
temperature of the cloud. 2)The time variation in the spectral radiance of sky. 3)The
dependence of the spectral radians of sky on the zenith angle.
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Fig.1 Constitution of infrared spectral radiadiation measurement system
established with optical guiding system.
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Fig.2 Measurement example of spectral radiance of a clear sky for
zenith angle 30 degrees.
These spectrums were measured in an evening on March 6,
1996.
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Fig.3 Measurement example of spectral radiance of a cloudy sky for
zenith angle 30 degrees.
These spectrums were measured in an evening on March 6, 1996.
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Fig.4 Measuring example of the spectral radiance of the sky

(cloudy) measured by regulating the polarized light direction.
(The continuous line shows polarized light direction of the 0

degrees, and mark shows polarized light direction of the 90
degrees.)
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Fig.5 Time variation in a clear sky of spectral radiance.
These spectrums were measured in August 11, 1998.
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Fig.6 Time variation in a clouded sky of spectral radiance.
These spectrums were measured in August 13, 1998.
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Fig.7 Spectral radiance measuring example in a clear sky for several

zenith angle.
These spectrums were measured in an evening on August 20,
1998.
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Fig.8 Spectral radiance measuring example in a clouded sky for

several zenith angle.

These spectrums were measured in Setember 1, 1998, at

daytime.
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