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Scale-Out Is Essential to Quantum Value



Networking Enables Scale-Out Across Industries



What is the role of networking in scale-out? 
● Build a dense array of east-west links connecting separate 

quantum computing cores with entanglement



• Qubit-photon interface: An efficient way of transducing quantum information 
stored on a matter-based qubit into an optical-frequency photon

• Switchable optical network between quantum end-nodes and a central 
station, with low loss, high polarization and spatial-mode stability and rapid 
reconfiguration

• Low-latency classical communication channel

What is required for an entanglement link?



Entanglement distribution requires single photon extraction, 
routing and detection 
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The end result is entanglement between two QPUs



Fidelity and rate are key figures of merit



The performance gap: no network can yet meet the needs of 
DQC



Development covers three technical areas
Qubit Photon Interface

extracts light from qubits 
using optical microcavity 

technology

Quantum Networking 
Unit 

hosts photonic technology 
to distribute entanglement 

across processors

Distributed Quantum 
Error Correction

more efficient codes 
tailored to networked 
systems

● Increase photon extraction 
probability and rate

● Improve fidelity through 
qubit-photon entanglement 
protocol development

● Provide high-transmission 
optical circuit switches with 
ultra-fast reconfiguration

● Maintain fidelity through the 
optical system

● Detect single photons with 
near-unity efficiency

● Reduce resource 
requirements and limit 
connectivity requirements

● Find approaches that are 
well-suited to systems with 
noisy long-range links

● Take full advantage of the 
benefits of modular systems



The Qubit-Photon Interface is the gateway



Different QPI technologies required for different qubits



Inside a microcavity-based QPI



The Quantum Networking Unit connects QPUs



Layout of a 4-node quantum network



Quantum Error Correction for logical architectures



The outlook for Nu Quantum’s technology
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