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Optical communications, which support the Internet, have improved
significantly in performance over the past 30 years and will continue to require higher speed and
larger capacity. This is because it is clear that the data traffic will explode with 4K/8K
broadcasting, metaverse, and video distribution, etc.

Breakthroughs (breaking through technical barriers) are needed to construct exabit/s optical
communication systems in the future. We are both theoretically and experimentally developing "
high-functional optical signal processing technology employing advanced quasi-phase matched devices"

that processes the data signal in by an all-optical method, and have achieved high performance in
system experiments. In joint research with companies and overseas universities, we also aim to
build a new generation of smart optical communication systems that can hold up to practical use.
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Optical frequency comb source employing a short bismuth-based nonlinear erbium-doped fiber
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Asia Communications and Photonics Conference and International Conference on Information Photonics and Optical
Communications (ACP/IPOC 2022)

2022

Yutaka Fukuchi, Yusuke Kameda, and Joji Maeda

Numerical analyses of all-optical gate switches using quasi-phase matched periodically poled lithium niobate devices:
effects on fabrication errors

The 12-th International Conference on Optics-photonics Design and Fabrication (ODF 2020)

2021

Yutaka Fukuchi, Genki Abe, and Kazumasa Kawanaka

QPM-LN-based 40GHz to 40GHz switch using cascaded nonlinearities

Conference on Lasers and Electro-Optics Europe (CLEO/Europe 2021) and European Quantum Electronics Conference (EQEC 2021)

2021




Yutaka Fukuchi

Bismuth-based optical frequency comb source

International Meet and Expo on Laser, Optics and Photonics (OPTICSMEET 2021)

2021

(PN 2022)

2022

Yutaka Fukuchi and Ryoichi Miyauchi

Numerical analyses of all-optical decision gate using cascade QPM-PPLN
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Characteristics of a 40-GHz all-optical switch using cascaded nonlinearities in a periodically poled lithium niobate
waveguide

OptoElectronics and Communications Conference (OECC 2020)
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Frequency comb generation from a bismuth-based mode-locked fiber laser
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Numerical analyses of all-optical ultra-fast gate switches employing periodically poled lithium niobate devices: output
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Performance limitation of selective and tunable wavelength converters using QPM LiNbO3 devices with dual pump configuration

OptoElectronics and Communications Conference (OECC 2018)
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Tunable and selective wavelength converter for 40Gbit/s signals employing cascaded second-order nonlinearity in quasi-phase
matched lithium niobate
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Technique of arbitrary wavelength conversion employing cascade of sum frequency mixing and difference frequency mixing in
periodically poled lithium niobate waveguides
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