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Many-body quantum systems developed by quantum measurements
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Many-body quantum state generation, control and evaluation were performed in

a novel way using the back-action of quantum measurement on the system. (1) Read/Write of quantum
memory using single photon detector with frequency conversion, (2) asynchronous multi-photon
interference using superconducting photon detector having high time-resolution, and (3) suggestion
and demonstration of new use of "weak value." In concrete, (1) a near-visible infrared photon
emitted from Rb atoms or a Ca ion is converted to a telecom photon keeping its quantum state, and is

read out after telecom photon propagation, (2) the two-photon interference was observed without
synchronized photons but with asynchronous photons source, and, (3) we propose a new usage of the
weak value and experimentally demonstrate it: The weak value of a photon is an indicator of "the
direction and magnitude of the effective influence of an operation applied to that photon."
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