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Info-communications at the Quantum Level

MASAHIDE SASAKI,t MIKIO FUJIWARAt and MASAHIRO TAKEOKA'

We consider a problem of transmitting and processing classical information, i.e. alphabet
which human can directly recognize, over a quantum channel. Recently the channel capacity
has been clarified for a linear lossy bosonic channel. The optimal solution to attain this ca-
pacity consists of the encoding with tensor products of coherent states, and the decoding by
quantum collective measurement on large blocks of coherent state products. After reviewing
technological targets in order to realize quantum collective measurement, we present recent
development of photon number detector, which is at the heart of them. We also propose
a design theory of arbitrary binary POVM using photon number detectors, coherent light,
beamsplitters, and classical feedforward. This would provide a practical method to overcome
conventional shot noise limit in communications, and thus be a first step toward achieving
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the ultimate channel capacity.
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quantum coding gain.
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