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Quantum coherent coupling between NV centers in diamond and nuclear spins
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Qubit-based sensors, called quantum sensors, have attracted considerable
attention for their ultra-high sensitivity beyond conventional magnetic sensors. In particular, the
spin state of a nitrogen-vacancy (NV) center in diamond has high spatial resolution in addition to
high sensitivity. Therefore, it can detect a small amount of nuclear spins in a nanometer scale,
realizing early diagnosis and precision medicine based on nano NMR. Here, we research improvement of

the sensitivity of NV quantum sensors with quantum coherent coupling to nuclear spins. We propose
parametric quantum coupling between NV centers and nuclear spins, which can control the coupling
through microwave amplitude applied to NV centers. This coupling can be realized by the microwave,
the direction of which is parallel to the NV symmetry axis and its frequency is matched to the
difference betwen NV and nuclear-spin frequencies.
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