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Abstract: 
Quantum photonics has advanced rapidly, emerging as a promising approach to realizing various state-of-the-art quantum technologies, advantageous for, e.g., quantum computing, information processing, communications, and sensing applications. Compared to classical information and communication technology, quantum computing leverages qubits through superposition and entanglement to achieve massive parallelism. This enables quantum computers to solve complex problems at speeds far exceeding the capabilities of today's supercomputers.

Quantum computing with photonic qubits offers distinct advantages, such as room-temperature operation, immunity to electromagnetic interference, and elimination of vacuum systems. Furthermore, it seamlessly integrates with existing information-processing and transmission networks via CMOS and fiber-optic technologies.

Through years of dedicated efforts, our team has laid a strong foundation and achieved significant milestones across various core technologies in quantum photonics, including the demonstrations of the first on-chip squeezer in Taiwan, of Taiwan’s first homemade (turn-key) photon-pair quantum source module, of a long-distance quantum entanglement distribution through a >30-km fiber network, of Shor's prime factorization realized in a reconfigurable Si-photonics GBS quantum circuit chip, and of bipartite entanglement verification in an on-chip distributed quantum computing scheme. In this talk, I will present these results, mainly based on silicon/LN-based integrated photonic chip technology, of potential for quantum computing, communication, and sensing applications.
Biography:
Dr. Yen-Hung Chen is currently a distinguished professor with the Department of Optics and Photonics, National Central University (NCU), Taiwan. Dr. Chen is also a Fellow and a director of the Taiwan Photonics Society (TPS), an editorial board member of the Journals “Frontiers in Photonics” and “Chinese Journal of Physics”, the director of the Quantum Technology Center at NCU, and a PI of the NSTC “Quantum National Team”.      
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Prof. Chen has been leading a research group, “Nonlinear Integrated Laser and Quantum Photonics (NILQP) Lab” at NCU, long devoted to the studies in the area of nonlinear integrated (LiNbO3) photonics based on the state-of-the-art nonlinear optics, laser optics, integrated optics, and quantum optics technologies. The novel integrated photonic devices developed by the group are capable of performing multiple optical functions in a monolithic crystal chip, which are advantageous and key building blocks in demand to realize advanced photonic integrated circuits for versatile applications, including optical communications, remote sensing, quantum computing/communication/sensing, inertial sensing, biomedicine, displays, and optical storage.
