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Attenuated laser source

Laser diode
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Spontaneous parametric down-conversion
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Transmission in free space

Vacuum:
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Transmission in optical fiber
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Fiber vs. beam in vacuum: loss scaling
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Polarizers
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Birefringent polarizing beamsplitter
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Beamsplitters

Fiber-optic fused beamsplitter (or coupler)
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Attenuators
Absorbing or partially reflecting coated glass
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Wavelength filters
Colored glass
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Wavelength filters
Anodized Aluminum Ring
Interference filter pd
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Polarization controller (slow)
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Polarization modulator (fast)

E.g., lithium niobate
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Phase modulator
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Intensity modulator
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Directional elements
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Optical power meters
Thermal
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Single-photon detectors
Photon energy
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Single-photon avalanche photodiode
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Superconducting single-photon detectors

Superconducting nanowire

Transition-edge sensor
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Cooling requirements

Photomultiplier: room temperature @ Avalanche photodiode: =50 °C

Superconducting nanowire: 4 K Transition-edge sensor: 100 mK




Assembled fiber optics
Quantum key distribution unit Alice (ID Quantique Clavis2)
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Assembled free-space optics
Bob’s polarization analyzer with single-photon detectors
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J. G. Rarity, P. C. M. Owens, P. R. Tapster, J. Mod. Opt. 41, 2435 (1994)



Assembled free-space optics
Bob’s polarization analyzer with single-photon detectors
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J. G. Rarity, P. C. M. Owens, P. R. Tapster, J. Mod. Opt. 41, 2435 (1994)



Emerging: integrated optics
Quantum key distribution system
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