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Top -level research and data

Large-scale quantum hardware using nanofiber cavity QED « Nanofiber cavity QED
(Represe_ntative papers) ) o ) ) . Quantum optics
Observation of strong coupling between one atom and a monolithic microresonator. Aoki, .
T. et al., Nature, 2006, 443(7112), pp.671-674 * Quantum electronics
. . » Microcavities
Deployment targets (sites, materials, etc.) . Quantum computers
Quantum computer, quantum cryptography, + Quantum communication

and quantum communication

Features (implementation means, etc.)

Combining quantum optics research as a field of science (physics) and nanophotonics device development as an engineering field
(applied physics) and developing technologies for the ultimate generation, measurement, and manipulation of quantum states to
study the observation of unique phenomena caused by the quantum nature of light and its application to quantum information
and quantum measurement. At the center of this is research on cavity quantum electrodynamics (QED). A cavity QED system
consists of light confined in an optical cavity and atoms that interact with it, and a greater confinement performance of an optical
cavity results in a purer manifestation of the quantum nature of light and matter. Therefore, cavity QED systems are ideal
experimental objects for quantum optics and can simultaneously serve as the basis for various quantum technologies that utilize
the quantum properties of light and atoms. Recent topics are as follows:

» Promoting the R&D Project “Large-scale quantum hardware using nanoflber
cavity QED” as PM in the Moonshot R&D Project Goal 6 B
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Associated proprietary technologies
— U 5 Associated S

*Ultra-low loss tapered optical fiber (nano optical fiber)
*Ultra-high Q-value micro-optical cavity p—
*Ultra-low threshold fiber Brillouin laser R0 NI R
*Quantum computer /

guantum network using “nano optical fiber cavity QED”

Expected outcome/ applications

Aiming to achieve a distributed, error-tolerant general-purpose quantum
computer and quantum Internet with an overwhelmingly large number =
of qubits by 2050
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