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W S OMEEE (33C) © We have demonstrated strong coupling between a solid-state
quantum processing unit (a superconducting artificial atom : a flux—qubit) and a dedicated
quantum memory (nitrogen—vacancy (NV) centers in diamond). These results indicate that
quantum information manipulated in flux qubits can be stored to and retrieved from an
ensemble of NV centers. A quantum memory is an essential component for quantum
communication and information processing. Our work demonstrated that diamond is a
promising candidate for a future quantum memory. This is a significant step forward in
the development of a quantum computer and additionally to an interface between the
microwave and optical worlds. This result also demonstrated generation of entanglement
between two distinct macroscopic matter i.e., the spin state of a few tens of million
(attomol) NV centers and the persistent current circulating in a micro—meter sized
electronic circuit, a flux—qubit

We have analysed the dynamics of the NV center ensemble and a single NV center strongly
coupled with the superconducting qubit. We also investigated mathematical tools to
represent these quantum states with a generalization of Wigner function as well as other
quasi—distribution functions. This physical system can be applied to construct novel
quantum information devices, such as memory and interface. We investigated several
possibilities and showed advantages of such devices in quantum information network
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