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Fig. 1 Principle of pulse train in time and spectrum region.
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Fig. 3 Experimental results of ultrahigh speed optical pulse train.

(a), (b) Spectrum and optical waveform: 20GHz repetition rate.
(c), (d) Spectrum and optical waveform: 160GHz repetition rate.
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Fig. 4 Spectra of MLLD output and generated SC light.
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(b) generated SC light.
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Fig. 5 THz repetition rate optical clock using single and
multi diffraction order of AWG.
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Fig. 6 Characteristic of OSS.

(a) Transmittance of OSS.
(b) Close-up of transmittance.
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Fig. 7 Experimental setup of THz repetition rate optical clock.
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Fig. 9 Spectrum of optical clock controlled by OSS.

(a) Non-controlled spectrum of optical pulse trains.
(b) Repetition rate: 1.28THz.
(c) Repetition rate: 2.56THz.
(d) Close-up of central diffraction order’s spectrum.
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Fig. 10 Autocorrelation of generated THz repetition rate
optical clock.

(a) Repetition rate: 1.28THz.
(b) Repetition rate: 2.56THz.
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Abstract: Recently, a number of researches have been carried out to develop new technologies of ultrahigh-speed
repetition rate with terahertz (THz)-order optical clock generation based on the ultrafast and ultrabroadband property
of light. The applications of this THz repetition rate optical clock are broad, including ultrahigh-precision measurement
and searching exceeding the time restraints, material development, optical and biomedical analysis of a genome,
nonlinear optical phenomena, and the generation of a standard clock in an ultrafast photonic network.

Currently, techniques are available for THz optical clock generation based on a compression high-nonlinear fiber
and OTDM, Fourier synthesis of multiple wavelengths, and a mode-locking- distributed Bragg reflector. An ultrafast
clock with a repetition rate of 10 THz has been realized by applying molecular vibration. However, the tunability
of the repetition rate and the center wavelength of the optical clock have not yet been achieved using these
technologies.

We propose a new THz rate optical clock generation technique with a tunable repetition rate and a center
wavelength. The proposed optical clock generator consists of a waveguide-type optical spectrum synthesizer using
attenuation and phase-tunable cyclic arrayed waveguide grating and a supercontinuum light generator. The optical
spectrum synthesizer can generate arbitrary repetition rate pulse trains and a waveform by controlling each spectrum
mode, using its variable optical attenuators and phase shifters. In this paper, we demonstrate optical clock generation

with repetition rates of 1.28 and 2.56 THz experimentally.
Key words: Photonic network, Terahertz (THz) repetition rate optical clock generation system, Optical spectrum

synthesizer: OSS, Arrayed waveguide grating: AWG, supercontinuum light: SC light, Optical pulse processing, Fourier

transform.






