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On-chip molecular sensing using Ge mid-infrared photonic integrated circuit

Takenaka, Mitsuru
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We have conducted research on Ge photonic integrated circuits for sensing
using a Ge-on-insulator (GeOl) platform. We have successfully reduce the propagation loss of the Ge
waveguide by a factor of about 10, enabling various Ge waveguide elements required for sensing. In
the study of carrier-injection Ge optical modulators, the modulation efficiency was greatly improved

using solid-phase doping, and optical phase modulation using the plasma dispersion effect was also
successfully achieved for the first time. A defect-mediated photodetector was demonstrated on a GeOl
platform, and high-sensitivity operation by avalanche amplification was demonstrated for the first
time.
As a result, we have successfully established the basic technology for realizing small and highly
sensitive molecular sensor chips using Ge mid-infrared photonic circuits.
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