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The purpose of this research is to establish a theory and methods for
generating optical non-classical non-Gaussian state, which is used for quantum information
technology, via quantum feedback control, which is easily constructed with reliable devices and
robust for noise and model error. In this research, we propose to apply nonlinear quantum feedback
in order to generate optical non-classical non-Gaussian state. In details, we have derived the
following results; (1) to propose a new optical system with homodyne measurement and phase-control
actuation for quantum feedback control, (2) to derive a reasonable mathematical model, which is
composed of stochastic differential equations, in order to represent the time evolution of the
guantum state, (3) to verify and confirm generating non-classical non-Gaussian state by numerical
simulations. We furthermore analyzed and discussed the effective initial conditions on the quantum
state for generating Wigner-function negativity.
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