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Building Distributed Quantum-
Computers with Advanced
Photonic Integrated Circuits .
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Nu Quantum: Global Leader in Distributed Quantum Computing

December 2025 Networking Lab QDA )\
6 O M Largest funding round for a Nu Quantum launches lon Founders of the Quantum @ QUANTUM
pure-play networking company Networking Lab in Cambridge Datacenter Alliance
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Trillion dollar computing industries exist thanks to scale-out
Networking technology aggregating the power of thousands of CPUs, GPUs, and now, QPUs

Nu Quantum’s networking
technology for Scale Out

» Essential
— Timely
— Unique

> Defensible

Cloud & HPC 13% (SR ; Quantum

'The Network is the Computer' "The Al Network is the Computer' Nu Quantum is positioned to enable this
L s ssential piece of the stack

Viicre ems Jensen Huang

$3T projected by 2033 $4.8T projected by 2033 $1.3T projected by 2035

McKinsey UN Trade & Development McKinsey
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Scale-out: the missing element to unlock the full potential of quantum

Why does it feel like
quantum has turned a
corner in 2025?

0 Requirements of

quantum algorithms
improved by x20

@ Overheads of quantum
error correction
improved by x10-20
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o f::;fmé‘ggt%’a"w Enter the Narrow Scientific Commercial Quantum  RSA-Breaking Unlock Trillion
Logical Era Quantum Advantage Advantage Machine Pound Value

@ Logical qubits

demonstrated 2025 2027 2030 2033 2035

1-10 Logical Qubits 100 Logical Qubits 1000 Logical Qubits 6,000 Logical Qubits 10,000+ Logical Qubits
107 Logical Error Rates 107 Logical Error Rates 107° Logical Error Rates 107 Logical Error Rates 0™ Logical Error Rates
‘MegaQuop' ‘TeraQuop'

Single QPU scaling I Power of many QPUs

Limited to ~100s logical qubits by interdependent fundamental challenges " A solution to this problem will deliver outsized returns
Scalability gap
to commercial value

© Nu Quantum Ltd, 2026
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Quantum scale-out: a formidable
challenge in urgent need of a
solution

>

Scalability gap
to commercial value

Single QPU scaling

Like CPUs and GPUSs, single-QPU scaling is
limited by fabrication yields, chip size, control,
temperature, power, and calibration cycles.

04 7 Q2 2026

u Quantum
Entanglement
Fabric

Power of many QPUs: The Entanglement Fabric

Nu Quantum’s breakthrough architecture for fault-tolerant scale-
out is underpinned by networking hardware systems delivering
100x performance improvements over the state-of-the-art.

Modular Error-Corrected Efficient



Nu Quantum is working on three main technology areas
to build toward a quantum datacenter

© Nu Quantum Ltd, 2026

Distributed Quantum Error
Correction

exploits the highly
reconfigurable network
connectivity

Quantum Networking Unit

hosts photonic technolog
to distribute entanglement
across processors

Qubit Photon Interface

extracts light from
qubits using optical
microcavity technology




Distributed Quantum Computing
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Bell State Measurement
Stations

Modular Photonic
Switching Layer
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Performance of the non-local entanglement link
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Entanglement between 2 QPUs

© Nu Quantum Ltd, 2026

Entanglement Rate

Success probability given by

photon transmission:
1
Psyccess = 5772

and is multiplicative:
7N = Ninlerface X 7] Rouler

Entanglement Fidelity

Fidelity is related to errors, which
are additive:

Fgen = 1 — €gen

€Bell = €lnlerface + €Rouler
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Qubit-Photon Interfaces

Connects processors to network

— Critical to System Performance
— Active R&D

Optical micro- |/

cavities
integrated with
comms qubit

Microwave-to-
optical
transduction
integrated with
comms qubit

Trapped lon Qubits
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Quantum Networking Unit

hosts photonic technolog
to distribute entanglement
across processors




@ auantum  Qur vision for distributed quantum computing

Local control

Local control

QPU QPU

Quantum Networking Unit

QPI: < Ultra-low latency @ High fidelity quantum photonic
Qubit-Photon Interface classical channel channel (optical fibre)

Realtime Network
Orchestrator

Dynamic entangler

&S Ondemand entanglement
resource generation
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The world’s first Quantum Networking Unit

Nu Quantum announces collaboration with CERN to adopt White Rabbit timing technology
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Bell State

Measurement &

Beam Splitter

Switch & 2200,
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Measured metrics on Nu Quantum QNU Gent
using off-the-shelf optics, proprietary control protocols

~200 ns fast-feed Sub-nanosecond Time-bin
forward latency timing synchronisation entanglement
(MHz attempt rate) (frequency & time) protocol

Gen2
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Supports 99.7% fidelity
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What is a dynamic entangler?

High-ER, low-loss switches

] —5
Inputs
from
quantum
nodes 2 _B

Single photon
detectors




Thin-film lithium niobate PICs enable high performance quantum networking

Electro-optic modulators on
thin-film lithium niobate
- Flexible operating
wavelength
- Fast switching
- Low loss

Waveguide-integrated
superconducting detectors
- Highest detection efficiency
- Fast reset time
- Low jitter

© Nu Quantum Ltd, 2026

PERFORMANCE TARGETS

1 um

wavelength

> 30 dB

extinction ratio

<0.5dB

per-modulator
loss

= Manufacturable and scalable technology

14
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Thank you!

Natasha Conway
Head of Photonic Systems

Please reach out:
natasha@nu-quantum.com

Reach out tous
carmen@nu-quantum.com

Web
www.nu-quantum.com

Founder & CEO
Dr. Carmen Palacios-Berraquero
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