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The purpose is to develop useful designing methods for quantum state
transfer, based on systems and control theory. Depending on the type of systems, the following
results have been obtained. (1) For the general multi-input multi-output linear system, the iff
condition for the perfect state transfer and the concrete protocol have been clarified. Also an
application to designing a 3uantum optical switch has been given. (2) For the Gradient Echo Memory
system (a typical infinite dimensional system) detailed investigations have been examined;
condition for the input pulse shape, performance evaluation depending on the detuning, and so on.
(3) For a coupled qubit system (a typical nonlinear system) the iff condition for the perfect state
transfer and the concrete protocol have been clarified. (4) For the general single-input
single-output linear system, a novel protocol for reducing the complexity of the required input
pulse shape has been developed.
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