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Abstract

Ge:Ga photoconductors and SisN4 micromesh bolometer are the most successful detectors in the field of far infrared astronomy. In
this report, the recent advances in photon detectors for direct detection at far infrared(FIR), submillimeter and millimeter wavelengths
are reviewed. Quantum Hall and quantum dot FIR photodetectors, superconductor-insulator-superconductor(SIS) photon detectors,
superconducting hot-electron bolometers(HEB's), GaAs photocnductors, Ge and GaAs blocked impurity band(BIB) detectors are

described.
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Fig.1 Far infrared mgp of LHEX obtained with 1SO(Kawara et al.
1998, 2000). This map is an image obtained at wavelength of
170p m. Size of view is about 40x 40(arcmin.). (

100y

30p
1024X1024

200y
Ge Ga



(T

Tablel
Advanced far infrared, submillimeter and millimeter detectors in use for astronomical observations
Detectors Wavelength Operating NEP Laboratory
temperature
93N, micromesh bolometer mm 0.3K 10" WH Hz Caltech/JPL
GeGa 100-200p m 2K 10 WH Hz
(Stressed)
GeGa 50-200p m 2K ? Rochester Univ.
(BIB)
GeSh 170p m 2K ? Lawrence Berkeley
(BIB)
GaAs 300y m 1.3K 10 WHN Hz MPI
GaAs 350 m 1.3K ?
(BIB)
9SS 400p m 1.5K 10 WH Hz
HEB mm 0.1K 102 WH Hz JPL
Quantum Hall 50-400py m 4.2K 10 WH Hz
Quantum dot 170-210p m 0.4K 102 WH Hz
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( )
( ) 3.2 Ge:G6a
(t  1ms) (CRL)®
ISAS
CRL Ge:Ga(Fig.3)
(R) 111A/W 2K NEP=2X10"WN Hz
IRTS/FILM BICE
( ) 2004
ASTRO-F/FIS
1ns



Fig.3 4x 8 elements stressed Ge:Ga detector developed by CRL
and its enlarged aperture.
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Fig.4 Magnetic field B , wavelength A
f  dependencies of sensitivity of Quantum Hall detector.
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Fig.5 Schematic figure of quantum dot type far infrared single
photon detector using SET (a) and SEM image (b).
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Fig.6 (8)Schematic diagram, (b)band diagram and (c)I-V
characteristics of SIS photon detector.
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Fig.7 Variation with temperature of the excited state
photoconductivity in highly pure GaAs.
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Fig.8 Band structure of an ntype blocked impurity band
detector(Ref. 17).
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