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Abstract:
In this work, synthesis of robust memory modes for linear quantum passive systems in the presence of unknown inputs has been studied, aimed at facilitating
secure storage and communication of quantum information. In particular, we can switch on decoherence-free (DF) modes in the storage stage by placing the
poles on the imaginary axis via a coherent feedback design scheme, and these modes can further be simultaneously made robust against perturbations to the
system parameters by minimizing the condition number associated with imaginary poles. The DF modes can also be switched off by tuning the controller
parameters to place the poles in the left half of the complex plane in the writing/reading stage. We develop explicit algebraic conditions for the existence of such
a coherent quantum controller, which involves employing an augmented system model to counter the influence of unknown inputs. Examples are provided to
illustrate the procedure of synthesizing robust DF modes for linear optical quantum systems.
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