—
|‘§ E% SPECIAL REPORTS

{RxEERED 600 kKM ZBZ AT 71IN—ICLD

ETESHERE

Fiber-Based Quantum Communications beyond Distance of 600 km
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Quantum key distribution (QKD) is the only technique that allows two users to securely share encryption keys for use in digital information
systems with guaranteed security regardless of the resources available to an attacker. QKD relies on the transmission of physical quantum states, or
qubits, across an optical channel, often an optical fiber. Unfortunately, the number of qubits that reach the end of an optical fiber decreases expo-
nentially with fiber length. This imposes a limit on the maximum length of current QKD links.

The Cambridge Research Laboratory of Toshiba Research Europe Limited overcame this fundamental limitation by introducing a new QKD protocol
in 2018 called Twin Field Quantum Key Distribution (TF-QKD). In 2021, we developed an experimental system and a new phase stabilization technique,

called dual-band stabilization, which allowed us to set a new distance record for QKD on fiber, surpassing the 600 km distance for the first time and

demonstrating the feasibility of quantum communications over national-scale distances.
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Point-to-point QKD and TF-QKD protocols
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Performance of dual-band stabilization technique
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Setup of demonstration experiments on TF-QKD using dual-band stabilization technique
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