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NV centres in diamond for qguantum technologies
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NV centres for quantum sensing

Applications of NV centers for quantum sensing:

Ultra-sensitive sensing with NV ensembles*

- Magnetometry,
- Electric field sensing, ol
- Thermometry,
- Strain and pressure sensing, etc.
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Optical detection of NV~ magnetic resonances (ODMR)
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Photoelectric detection of magnetic resonances (PDMR)

Alternative to ODMR for readout of NV spin state:
Direct detection of spin-dependent photocurrent induced by ionization of NV-
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Photoelectric readout of NV- spin ensembles

CW PDMR on large NV ensembles?!
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Downscaling of PDMR to small NV ensembles?
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Detection of photoelectric signal from a single NV centre

Photoluminescence and photoelectric mapping
of a single NV~ centre in electronic grade
diamond (~ 15 ym depth)
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- Photoelectric imaging of a single NV- centre

- Detection rates increased by a factor ~ 103

compared to optical readout

No saturation of photocurrent under

high excitation power

DC detection of PC after ultra-low noise amplification

- IMO-IMOMEC

Laser : 532 nm, 9 mW. Objective N.A.: 0.95
Voltage: 80 V, inter-electrode distance: 50 um

“mmec

P. Siyushev, M. Nesladek, E.

Bourgeois et al. Science 363 (2019)

7




Photoelectric readout of a coherently driven single
NV- spin: detection of Rabi oscillations

Pulsed detection scheme*
Low frequency envelope (131 Hz) Reference

e B
T
(NN T ITTE

Laser pulses (561 nm, 1000 ns)

<

PC detection by lock-in
amplification

=15.0k

=25.0k
-13.0k

—-21.6k

-17.0k

5. 46k

-2.30k

-0,00

Voltage: 22 V Laser 4 Initial. Readout
=1 [nter-electrode Ll I—I I

L. distance: 6 um

Photoelectric detection of Rabi oscillations on a
single NV~ centre
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- Photoelectric readout of a coherently manipulated single NV- electron spin has been achieved
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Highlights

Photoelectric detection of NV- magnetic resonance (PDMR) based on two-photon
ionization of NV-

Direct photoelectric readout of a coherently driven single NV- spin, with
photoelectric detection rate exceeding optical detection rate

- Electrically readout diamond quantum chips integrated with

electronics
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lonization of NV~ — Origin of PDMR contrast
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Spin-selective transitions to the metastable state

— Temporary decrease in the occupation of NV- ground state
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