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ORCA Computing: An Approach to Quantum Computing Like No Other

Founded in 2019 as a spin 
out from the University of 
Oxford, ORCA is the leader 
in scalable photonic 
quantum computing,  
quantum optics, and 
photon-atomic interactions.

Leadership

30+ Years of Research

First in-cabinet integrated 
hybrid system with GPUs. 
More than 10 units live at 
customer sites.

Deployed

10+ PT Series Systems

Standard rack, modular 
upgradability, immediate 
on-site deployment, and a 
developer friendly SDK 
eliminate barriers to 
adoption.

Lowest TCO

Data Center Ready

2025 HPC 
Innovation Award

Top 25 UK Startup in 
2024
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Generative AI Needs a Better Engine

Search spaces can be vast. Classical models underperform, are 
computationally expensive, and are increasing in energy cost.

Quantum processors sample distributions classical can’t.

ORCA’s PT Series are data-center ready, today.
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A hybrid future

Quantum computers used within existing data centre infrastructure to address significant challenges 
ahead facing AI
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Evolution of quantum-classical deployments

Standalone Deployment 
(2016)

QC is housed independently and accessed 
remotely.

Higher latency for hybrid workloads

Ex: IBM, Pasqual, IonQ, etc

Co-located Deployment 
(2022)

On-Node Integration
(20XX)

Position QPU near classical comuting
resources within the same environment.

Local connectivity and lower latency 
operation. Efficient hybrid workflows

Ex: ORCA Computing

QPU embedded directly within classical 
computing nodes.

Tightest coupling and lowest possible latency

Q
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ORCA PT-2 
Testbed 

System at the 
NQCC

90 qumodes 
measured at 1Hz

99.4-99.7% fidelity

Located within the 
NQCC data centre



7

Hybrid Quantum-Classical Generative Adversarial Networks

Classical Processing Cluster

Training Set

Generator
Synthesized

Samples

Discriminator

Quantum co-processor

✓ Programmable

✓ CUDA-Q SW Integration

✓ Quantum resource

Real Data
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Laser 

Single Photon Source

Processor Module

Filter

Detector

Software level/SDK

Electronic Control

Feeds light into the system

Controllably isolates single photons of very high quality 
from the laser 

A single-photon network which uses multiplexing to 
controllably switch/control photons across time, frequency 
and space to implement the algorithm that is being carried 
out

Filters out unwanted photons

Detects the distribution of photons across all space, time 
and frequency modes

Sends the detection event onwards to the  software layer, 
or back to the processor module if performing feedforward

Runs the algorithms and/or coordinates operations with 
external software/compute resources

A unique, modular, and upgradable platform
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Integrated Architecture Designed for HPC, AI and Data Centers
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Developed and demonstrated with Nvidia, ORCA’s blueprint for 
operation of quantum + classical computers within hybrid data centers
https://arxiv.org/abs/2508.16297

https://arxiv.org/abs/2508.16297
https://arxiv.org/abs/2508.16297
https://arxiv.org/abs/2508.16297
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Significant improvements to industrial scale, industrially 
relevant problems

Quantum-enhanced Vision 
Transformers and CNNs

21% reduction in multiply-add 

operations (lowering GPU usage) 
with improved accuracy

Biofuel Discovery

31% more novel molecules 

generated

De Novo Therapeutics Design

85% increase in the generation of 

strongly binding peptides

Bioprocess Manufacturing 
Optimization

58% more anomalies detected 

than classical agentic AI method
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Thank You
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