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The era of quantum engineering
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Quantum networking

Quantum computers
Quantum computers

Quantum network

Quantum sensors
Quantum sensors

Classical transceiver

Classical transceiver

Classical bits 
Private keys

Hard classical 
problems (e.g. 
factoring), processing 
information from 
sensors and classical 
transceivers

Entanglement, classical 
bits, qubits

dark matter, biosensing, gravitational 
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Many physical platforms and systems
(But we’ll focus on photons...)

NV centers, color centers

Waldherr et al. Nature 506, 204 (2014)
Long coherence time

Rydberg atoms

Nature 595, 227–232 (2021)
Large scale, high fidelity

SC transmon qubits

Arute et al., Nature 574, 505 (2019). 
Large scale, strong interaction

Google Sycamore

Microwave SC cavities

Campagne-Ibarcq et al., 
Nature 584, 368 (2020)

Strong interaction, robustness

Bulk optics/nanophotonics

Scalable, sensing/communication
Zhong et al., Science 370 1460 (2020)

High fidelity, high circuit volume

Wright et al., Nat. Commun. 10, 5464 (2019)

Ion-Q

Trapped-ion

Electron spin in Q dots

Long coherence time
Kandel et al., Nature 573 553 (2019)

Optomechanical systems

Force sensing
Wilson et al., Nature 524 325 (2015)

Transduction systems

Fan et al., Science Adv. 4 aar4994 (2018) 

networking
!
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