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Diamond quantum nano-sensor with high sensitivity and high resolution
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Solid-state single spins are promising resources for quantum sensing,
guantum-information processing and quantum networks, because they are compatible with scalable
guantum-device engineering. Here, we demonstrate the synthesis and application of phosphorus-doped
n-type single-crystal chemical vapour deposition diamond with remarkably long spin-coherence times.
Contrary to widespread belief, the doping with an impurity (phosphorus) reduced the magnetic noise
from the residual paramagnetic defects. Being placed in such a spin-free lattice, single electron
spins show the longest inhomogeneous spin-dephasing time and Hahn-echo spin-coherence time ever
observed in room-temperature solid-state systems. Also, we show that they have the best
magnetic-field sensitivity with a single electron spin at room temperature. From analysing the noise

spectrum, while not being limited by nuclear spins, the decoherence is probably dominated by
residual impurities and defects.
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