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Why does it feel like %
quantum turned a corner
in 2025 and into 20267
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@ Overheads of quantum
error correction
improved by x10-20

@ Logical qubits

demonsrated 2025 2027 2030 2033 2035
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Single QPU scaling
Limited to ~100s logical qubits by interdependent fundamental
challenges Scalability gap
to commercial value

Power of many QPUs

A solution to this problem will deliver outsized returns
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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 > (s | Quantum

'The Network is the Computer’

$3T projected by 2033 $4.8T projected by 2033 $1.3T projected by 2035
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® Build a dense array of east-west links connecting separate
quantum computing cores with entanglement

Distributed
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Many nodes, all entangled forming one
single coherent computer




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
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Bell State Measurement
Stations

Modular Photonic
Switching Layer

] Qubit-Photon Interfaces

(2}
: ] Quantum Processing Units
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Entanglement
between two QPUs
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Entanglement Rate

Success probability given by
photon transmission:

P Success — 9 n-

and is multiplicative:

N = N nlerface x 77 Rouler

Entanglement Fidelity

Fidelity is related to errors, which

are additive:
N\ N\
P oo oo v oo o = o
N o

I'H«-ll =] - €Bell

€Bell = €Interface 4+ €Rouler
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Entanglement between matter-based qubits

0.999

Enabiles distributed emor comaction
(Sutcliffe, 2025)

® Trapped ions
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Distributed Quantum

Quantum Networking
Error Correction

Unit

Qubit Photon Interface

hosts photonic technology
to distribute entanglement

more efficient codes
tailored to networked

extracts light from qubits
using optical microcavity

technology across processors systems
® |ncrease photon extraction ® Provide high-transmission ® Reduceresource
probability and rate optical circuit switches with requirements and limit
® Improve fidelity through ultra-fast reconfiguration connectivity requirements
qubit-photon entanglement ® Maintain fidelity through the ® Find approaches thatare
protocol development optical system well-suited to systems with
® Detectsingle photons with noisy long-range links
near-unity efficiency ® Take full advantage of the

benefits of modular systems
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Academic State of the Art ~2% max

Free space

Nu Quantum's approach ~70% max

Optical Resonator
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Trapped lon Qubits

Qubit-Photon Interfaces
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Superconducting Qubits
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Nu Quantum optical microcavities
consist of two microfabricated curved
mirrors held less than 1 mm apart
Rate and fidelity hinge on design
choices and system performance
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V) Gen1 [2025]

Quantum Networking Unit

fone  99.79%0 Enangiment s
Orchestrator
300 NS com

— Modular

» Performant
» Upgradable : |
+ Qubit Adaptable Dynamic

Entangler

Gen?2 [2027]

Proprietary
switching
technology

+ Lower loss
+ Higher speed

+ Higher fidelity

+ Higher node count
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@ auantum  Qur vision for distributed quantum computing

Local controd

Local controd

QP

Qubit-Photon Interface

Local control

Local control

<« Ultra-low latency
classical channel

Realtime Network
Orchestrator

Dynamic entangler

Quantum Networking Unit

High fidelity quantum photonic

channel

On demand entanglement
resource generation

-

OCP

SYMPOSIUM

- »I.. .;‘_‘. - k3 . 2
« FUTURE -
" TECHNOLOGIES .
o e
- 1 —e) \
Y O

Scalin

>

-

-

| —

g Innovation for th

£ e,

e Al Era.



Distributed Quantum Error

LOg ical Architectures Correction based on Hyperbolic
4 e ariacted Sea : Floquet Codes

25 ICEZ Imemanional Conterence o Ouantum Comouting and Cngineerng (0G0

Network delivers:

— Non-local connectivity Logical Gates on Floquet

Codes via Folds and Twists

» Reconfigurability

Ators A L

Therefore Enables:

» Efficient, high-rate codes

= i Tolerating Device Failure in
MOdmanty Distributed Quantum

Computing

» Resilience

Atrors Evan Suchfo, Cone M. Wesselry

— Elasticity
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Quantum Network Testbed

Nu Quantum Opens Trapped-Ion Networking Laboratory in Cambridge
e 50x in entanglement rate, E . 7
e State-of-the-art Fidelity (>97%) =

¢ Autonomous Operation
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