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Spectrally selective infrared thermal detectors based on artificially
engineered nanostructures
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3. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Infrared thermal detectors are of significant importance in both military and civilian fields. Traditional infra-
red thermal detectors usually have broadband absorption characteristics, although which brings the detectors featuring
broadband responses, it also increases the noise due to the presence of additional radiative thermal conductance, thus
limiting the detection performance. Recently, it has been demonstrated that thermal detectors assisted by artificially en-
gineered structures would have performance beyond traditional broadband thermal detectors, since such elaborately de-
signed media can not only reduce the thermal conductance of the detectors by spectrally suppressing the undesirable ther-
mal emission, but also decrease the thermal capacitance due to their subwavelength features, and thus improving the
performance of the thermal detectors. In this review, we first give a brief overview of the fundamental concepts of infra-
red detectors, including bolometric, thermoelectric and pyroelectric detectors, and then summarize the recent develop-
ments of spectrally selective infrared thermal detectors based on artificially engineered nanostructures.
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Fig. 5 Spectrally selective bolometers based on metal-insulator-metal metasurfaces. (a) Si bolometer integrated with Au-Si,N -
Au-Ti metasurface (left) and the absorption spectra (right) for widths of 1.25 yum (dash dot line), 1.5 pm (dot line), 1.75 um
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ter integrated with Al array metasurface, and the specific detectivity vs. modulation frequency (right) . (e) Au-SiNx-Au bolom-
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scanning image of soldering iron by the fabricated single pixel bolometer (right) ™.
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Fig. 6 Spectrally selective bolometer utilizing metasurfaces (a) carbon nanotube bolometer integrated with rhombic Ag metasur-
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characteristic (bottom left), and the measured photocurrent vs. modulation frequency (bottom right) ™"
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