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Color centers in diamond

Conduction band
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* isolated defects (artificial atoms)

- robust optical interface

- localized spin with long coherence times



Color centers in diamond

Spectral map of diamond color centers
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Spin manipulation of single centers demonstrated for NV, SiV, GeV



NV center

fluorescence
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Isolated defect in diamond with electronic spin S = 1



NV center
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Isolated defect in diamond with electronic spin S = 1

 optical initialization and read-out
 spin manipulation with magnetic resonance tools

 long coherence time @ room temp. (Ms)



Single-spin NV magnetometer

Magnetic-field sensing by
monitoring Zeeman frequency shift
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» diamond magnetometer offers an excellent combination of
sensitivity and spatial resolution
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2 also, biocompatible and working at room temperature



Single-spin NV magnetometer

Detection via Ramsey-type experiment
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For improving sensitivity

2 Longer interrogation times (control schemes)
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2 Entangled states
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he NV environment can be a resource

The closest nuclear spins can be

used as ancillary qubits of the NV
electronic spin

(hyperfine interaction)
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Cappellaro et al., Phys. Rev. Lett. 102, 210502 (2009)



he NV-1T4N two-spin system
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Requirements:
initialize the nuclear spin in a highly polarized (pure) state
precise knowledge of the interaction



O obtain Nuclear spin polarization

- optical initialization of the electronic spin ! energy-conserving exchange

- transverse hyperfine coupling mixes electronic of polarization by spin flip-flop:

and nuclear spin in the excited state
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Nuclear spin polarization: dynamical measurements
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Nuclear spin polarization: dynamical measurements
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simulate the time evolution of the 2-spin system
with Liouville eq.
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The timescale of the polarization in |0, +1), crucially depends
on the excited-state transverse hyperfine interaction C,
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The timescale of the polarization in |0, +1), crucially depends
on the excited-state transverse hyperfine interaction C,
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precise experimental estimation

of the excited-state hyperfine
coupling constant C.
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SiIV center

- Inversion symmetric potential:
- narrow line @ room temp. (1 nm)
- 70% brunching ratio for ZPL

- weak coupling with host matrix

- low inhomogeneous broadening (1 GHz)

- high photostability
- Single SiV centers both in nDiamonds and in bulk
- Short excited-state lifetime
- 150 MHz ZPL @ cryo temp.

~¥ good candidate as stable single-photon sources for QC

A. Sipahigil et al., PRL 113, 113602 (2014)



Photophysics of SiV center:

emperature effect

High temperature regime for
electrical pumping
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Thanks for your attention!



