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The Examination of the Weak Infrared Spectral Radiometry in Normal-

Temperature Environment.
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H. MINATO Y. ISHIDO A. NISHIMOTO

The purpose of this study is the development of precision measurement system of
infrared radiation and the examination of the weak infrared spectral radiometry in
normal-temperature environment. The result of this study is summarized as follows.

First, for precision measurement of low temperature radiation, the spectral radio
metric system which is consisted of a precision Fourier transform infrared spectrometer,
HgCdTe semiconductor (MCT) detector and cryogenic composite bolometer detector
has been set up. Then spectral radiometry of weak radiation in middle infrared area is
available. As reference source of low temperature radiation, a cavity type radiation
source for various low temperature levels also has become available. The cavity type
radiation source can be operated in vacuum frofiC4® - 20C with a cooling device.

This radiation source also can be operated at fixed point of temperature, with the aid of
ice, dry ice, and liquid nitrogen. In experiment, the procedure of radiometry taken
account of the elimination of background radiation in spectral radio metric device for
various low temperature levels has been developed. In the normal temperature, by using
this system, it seems to be possible to measure the infrared radiation°&@.-I@Ghe

wavelength from 5 to 2fm, the reproducibility of this measurement was less than 0.5

%.
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Fig.1 Optical diagram of precision infrared spectral radiometry system
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Fig.2 A cross section of cavity type low temperature radiation sourced 00 BOOODODOOODOOOOOMOOOOOOOO
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Fig.3 Measurement example of interferogram for spectral radiance in oopooooooo
100 and -1961 of cavity type low temperature radiation source Fig.5 True detector output corresponding to spectral radiance in each
temperature level of cavity type low temperature radiation
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Fig.6 Reproducibility of the measurement
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Fig.4 Apparent detector output corresponding to spectral radiance i) OO OO0 000000 OO0 OO0 0003800 O -196
each temperature level of cavity type low temperature radiation

source.
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Fig.7 Stability of the measuring system(for 1 hour).
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Fig.8 Comparison of spectral radiance in each temperature level
calculated by measurement result of figure 5 ( ralarlkand
radiation formula of Planck(solid line).

1 T T T T

00
T
!

e 0 (=200)

. [I e ). .

5 10 15 20 25
Wavelength(u m)

Radiance(y WO sr~ 10 ecm™2/10nm)

00oouoooooooooooooooobooog
Fig.9 The spectral radiance which is equivalent to the background
radiation.
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