Magneto-optical double resonance
of a single NV center in diamond for photon-spin state transfer
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|V| Otivation We demonstrate magneto-optical double resonance of a single NV center in diamond for quantum media conversion

from a photon to a nuclear spin via an electron spin.

B Quantum information communication B Quantum repeater B NV center in diamond

® Fundamentaly secure communications

® Communication distance is : 200km (present)—> >1000km (future) “f
» A guantum repeater is required QU?ntum state transfer
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.- , ® Single electron/nuclear spin manipulation
Quantum state transfer from a photon to a nuclear spin via an electron spin : e e .. :
® Optical Initialization & readout of electron spins

Approach

® Magneto-optical double resonance ® Photo-excitation spectra
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Objectives

I. Excitation to |4,), state, where orbit and spin are entangled, by magneto-optical

® Degenerate A-v m e
double resonance egenerate A-v syste O[] e s
Il. Generation of electron spin coherence with microwave and its readout with light |
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EX p e ri me nta I resu |ts ® MW frequency dependence of photoluminescence
with green light (down) and with red light (up)
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CO n C | u S i O n S (Stat u S) was created with magnetic field cancelation. at =500 ns.

l. Excitation to |A4,), state, where orbit and spin are entangled, by magneto-optical double resonance has P ros peCt
been demonstrated.

Il. Generation of electron spin coherence with microwave and its readout with light has been achieved. ® Transfer of coherence from a photon to an electron spin
lll. Transfer of photon polarization population to electron spin population has been achieved. ® Quantum state transfer of a photon polarization to a nuclear spin




