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Thermal Infrared Radiometer (TIR) is one of three ASTER radiomaters mounted on the
E0QS-AM1 platform to be faunched by NASA in 1998.

He used highly sensitive mercury cadmium telluride infrared detector as a TIR for
its high performance in the thermal infrared region. The TIR detector consists of
mercury cadmium telluride photoconductive detectors made from epitaxial crystals for
optimum alloy compositions and carrier concentrations, and cooled bandpass filters on
the detection elements.

He fabricated a BBM detector and confirmed that it satisfied major system criteria.
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Table 1 System specifications and detector definitions

System specifications Detector requirements

High Dx A (S/N ratio)
Band 10(8.30um) : xX10'° cmy/ Hz/H
I xX10'° cmy/ Hz/¥
xX10'° cmy Hz/H
xX10'° cmy Hz/H

X10'° cmy/ Hz/H

Band 11(8.65um) :
High thermal resclution | Targets Band 12(9.10um) :
(NEAT) value 1Band 13(10.6m) :
Band 14(11.3.m) :
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High RA (signal value) : 1.0X10° V/H

Hultiple bands Built-in spectral filter

Correct footprint Device position shift between bands
: 0.1 picture element(5 um) or less

Long mission life Radiation resistance, minimum 5-year operation life
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Table 2 Selected detection device material and detection method

jtem Selection Reason
device HgCdTe Good results in 10 m band
material Good performance when cooled to 80K
methed Photoconductive | Good performance in long wavelength
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HKYE10~12 (E—-2EBE 8.3 um)
IKF13~14 (E-Z2EE 120um)
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Carrier concentration
Dimensions DA 1E10cny H/M, RA (IE4V/W

Carrier concenlralion 1E14 cm-3
Bias currenl  SmA

Fig.1 Sumilation results of detector performances on carrier
Concentration ( example: bandiD )
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Table 2 BBM detector

Detector difinition Decision

Spectral filter Microscopic bandpass filter on device per band

The detector container is designed for the de
~tector to minimize dose of irradiation
Radiation resistance Shielding efficiency of container cylinder
:Al-equvalent thickness (3mm)

Total dose : rays ¥ 5% 10° rads
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Fig.2 layout of detector elements
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Dimossion of DEA : 1E10 cnd H2/W
Fig.3 D% A of Tested detector
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Spectral response(arb. unit)
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Fig.4 Detector spectral charasteristics
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