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Background

Nitrogen vacancy (NV) centers in diamond C. Degen et al., Rev. Mod. Phys. 89.3 (2017)

Two electron spins are trapped to form a triplet states
Long coherence time as a few milliseconds at room temperature
Manipulation of the spin by microwave pulses
Initialization by green laser
Readout of the spin from the photoluminescence
Coupling with the magnetic field
=⇒application to magnetic field sensors
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Quantum Sensing Flow with qubits (summary)

Estimating the value of ω = gµbB in the Hamiltonian of H = ω
2σz

1 State Preparation by using a green laser and microwave pulse.
|+〉 = 1√

2(|0〉+ |1〉)
2 Time Evolution with the Hamiltonian
3 Readout by photoluminescence
4 Repeat 1–3, and obtain measurement results.
5 From the measurement results, estimate the value of ω

Sensitivity increases as we increase the number of repetitions (or number
of qubits.)
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Approach 1
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Approach 2
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