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On-chip photon-electron coherent coupling using rare-earth oxide film optical
waveguides
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Aiming to demonstrate the operation of solid-state on-chip quantum optical
memory, we studied the realization of optical-electronic quantum coherent coupling using a
167Er-doped rare earth oxide thin film waveguide structure on a Si substrate at telecom-band light.
By designing a new slot-type optical waveguide that propagates light through a low-refractive-index
layer and optimizing the structure, a propagation loss of 2.3 dB/cm was achieved, which is much
lower than the target of 10 dB/cm. In addition, quantum optical memory operation with a high
efficiency of 3.5% for a memory time of 0.5 y s under a zero magnetic field was achieved using
167Er-doped rare-earth oxide bulk crystals. These results contribute significantly to the
realization of thin-film waveguide quantum optical memory.
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