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Ultra-small mid-infrared spectrometer using highly integrated plasmonic
bolometers controlled at constant temperature
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The thermal crosstalk between adjacent bolometers was evaluated using a
thermal resistive element array fabricated on silicon. While the crosstalk was observed to decay
with distance, the element was maintained at a constant temperature and the crosstalk from adjacent
elements cancelled out by appropriately supplementing the heat generated by external electrical
energy. A real-time temperature control system was also constructed using a microcomputer and
successfully operated.

A fabrication process was then established to build a bolometer device with nanometallic structures
with different responses to mid-infrared light, and the optical response of the bolometer arrays was
confirmed. Due to process failure, the system could not be directly applied to the aforementioned
constant-temperature control system, but we expect that it can be adapted by slightly modifying the

system.
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