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We propose a novel network-type quantum key distribution (QKD) where one
sender and multiple receivers are connected via a broadcast channel and the total key rate can be
increased by collaborative operation among the sender and the receivers. We implement this
broadcast-QKD” in the lab and performed 1ts proof-of-principle experiment. We also pursued more
general framework and technologies for the network based QKD and related quantum security protocols.
We derive key rate increases of the continuous variable QKD (CVQKD) under the limited attack by
eavesdroppers and also develop and demonstrate the wavelength multiplexing of CVQKDs and
ultrahigh-speed optical communication.
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