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Development of GHz-repetition-rate optical frequency combs for ultrafast
generation of single photons at telecom wavelength
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Single photons are an essential resource in various quantum communication
experiments. For single photon generation at 1.5y m telecommunication wavelength by optical
parametric amplification (OPA), mode-locked pulse lasers have often been used as a light source for
excitation of OPA. However, the repetition rate of such lasers is usually 100MHz at best and has
become one of the bottlenecks in aiming to further accelerate the single photon generation rate. To
overcome the limitation, we developed a mode-locked pulse source at 775nm wavelength with a
repetition rate exceeding 10GHz. Furthermore, using the light source, we generated heralded single
photons and polarization entangled photon pairs at the telecom wavelength with a faster rate
compared to the previous results. Our system thus could be useful for various quantum communication
experiments where highly bright single photons are required due to low success probabilities or
large attenuation.
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