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On-chip integration of free-space unitary optical circuits

Matsuda, Nobuyuki
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Aiming to realize compact and low-loss optical quantum information
processing devices, we have successfully manufactured unitary optical circuits based on free-space
optics on a silicon chip. With the deep reactive ion etching technology, a multimode optical
interference circuit with more than 500 silicon thin-film beamsplitters has been realized. Optical
response of the individual beamsplitters as well as the output beam characteristics of the multiport

interferometer indicated the successful realization of a linear optical circuit with a high
interference visibility. The result pioneered a new optical interference circuit platform with the
same level of integration as conventional optical waveguide-based circuits but with reduced optical
propagation loss toward large-scale optical quantum devices.
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