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Development of silicon optical device for sensitivity improvement of the next
generation CMB space mission
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In order to increase the sensitivity of the next-generation CMB polarization
observation satellite, we developed an antireflection fabrication technique that is necessary for
broadband and high-frequency silicon optical devices used in the telescope. Anisotropic dry etching
was used to fabricate a three-step micro-periodic structure on the surface of a 35 mm square silicon
chip; each side of two chips was processed, and the unprocessed surfaces were bonded by surface
activation using ion beam irradiation. Low-temperature transmittance measurements showed that an
average transmittance of 98 % was achieved from 200 to 450 GHz. The measured transmittance agreed
well with the results of electromagnetic field simulation.

This technology is expected to be a breakthrough for broadening the bandwidth and increasing the
frequency of submillimeter-wave observation optical devices.
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Fabrication of three-layer silicon antireflection structures in 200-450 GHz using deep reactive
ion etching
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