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Universal holonomic quantum gate with optical shift control for diamond quantum
computers

Kosaka, Hideo
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To realize individual control of integrated qubits, we developed a technique
to access each qubit by laser light using diamond nitrogen vacancy (NV) centers. The NV centers
showing the resonant frequency shift were selectively and dynamically manipulated by the holonomic
qguantum gating technique. Furthermore, we have succeeded in manipulating a universal quantum gate
that enables arbitrary manipulation of multiple qubits by selective two-qubit quantum gating using
magnetic dipole interactions between adjacent NVs. This enables individual write, gate manipulation,
and readout of about one million integrated qubits without real wiring.
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