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Quantum Repeater

1. Entanglement Generation




Entanglement’ Generation

1. Emission 2. Absorption
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Entanglement Swapping

1. Emission 2. Local operation

memory A memory B memory A memory B

photon Hyperfine

interaction




Memory Configuration

1. Ensemble system 2. Single system

photon photon
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Requirements for Memory

e|nitialize
o\\rite

eRead out

e Gate operation

eScalability

v
High fidelity

Long coherence time




Material System for Memory

1. NV center in diamond

2. Semiconductor quantum dot

3. Rare-earth impurity in crystal
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Diamond' NV center

Demonstrated features

° (Tze >1ms & at RT)

e Single electron/nuclear spin manipulation
9

e Optical pumping of electron/nuclear spins at RT
9

. generation between spins and photons

e Quantum non-demolition measurement of a nuclear spin
9

e Multiple quantum memories on nuclear spins
9

of nuclear spin Bell-stats (T, = 5ms at RT)
Writing function has not yet been demonstrated =




Hybrid Quantum Repeater

Transmission Gate operation
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Emission and Absorption

1. Emission 2. Absorption
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Pulse generator

PC

MW-RF
generator

MW switch

Amplifier

¥ Diamond

Single-photon
Counter (APD)

Monochromater

Two-photon
interferometer

Spectrum Analyzer
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NV center with 2 NN 13C 4 states with 2 nuclear spins
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