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Frequency/phase—synchronized quantum network

Principal Investigator: Masahiro Takeoka (Professor, Department of Electronics and

Electrical Engineering, Keio University)

Grand Challenge and Goal:

Realization of frequency/phase—synchronized quantum network is our challenge. We tackle to it by
hollow core fiber technology, optical frequency combs, and novel quantum optical sources.

Summary:

* Optical frequency and phase synchronizations are not employed in current
optical communication because of its technical difficulties. However, it paves
the way of novel optical and quantum communication paradigms if realized.

« Hollow core fiber (HCF) is a novel fiber and potentially useful for this purpose
since it is robust against the fiber length fluctuations by thermal noises.
However, this point has not been fully explored yet.

* The aim of this project is to explore the potential of HCF to construct the
frequency and phase synchronized optical/quantum network as well as
developing such a network by using HCF transmission technology, optical
frequency combs, and novel quantum optical source and detection
technologies.

Social Impact:

* The technologies developed in this project will enable broadcasting of stable
frequency and accurate clocks, which gives impact on the digital twins

* It also enables longer distance quantum communication which paves the way
of quantum network connecting quantum computers, quantum sensors, etc.
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