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Dear Delegate,

Welcome to QNetworks 2026! We look forward to welcoming you to this year’s
event.

QNetworks is a two-day international workshop organised by the Integrated
Quantum Networks (IQN) Hub, the UK’s flagship national programme for
quantum networks research, and made possible through generous support by
our funder EPSRC via targeted skills/training funding. QNetworks invites
thought leaders from similar flagship R&D initiatives across the world, and
brings together key governmental and industry voices to discuss the challenges,
solutions, and partnerships required to deliver the next generation of quantum
networks.

This year’s event is taking place in person at Bristol on 12-13 May 2026, and is
free to attend. Sessions will cover recent developments on quantum memories;
integrated photonics for quantum networking, enabling technologies and field
trials; the role of entanglement; post-quantum cryptography; quantum
communications via satellite; networked quantum systems for distributed
sensing and computing; and more.

Padlet   is being used as the main platform for all event information, as well as
for online networking and submitting questions to speakers and panellists. If
you would rather not use this platform, all the practical information you will
need to enjoy the conference is in this document. The QR for our Padlet is at the
top of this page.

Please note that a photographer will be present and take photos during the
event for use on the Hub website/LinkedIn feed and reporting purposes. If this
is a concern, please let the organisers know during registration.

A green room will be available for your use, as a designated quiet space for
those who need timeout, space to reflect or pray. This is the Turing Room, on
the floor above the auditorium and will be signposted as such. It is accessible
via a lift from all floors. Note that we will be making this available as a quiet
space to all speakers and panellists as well, not just this group. Kindly refrain
from using this space for making calls or indeed taking online work meetings, it
is genuinely intended to be a quiet space for those who need it.

The following pages of contain information on the venue, our speakers, poster
abstracts, our programme committee, and our EDI statement.

https://padlet.com/hwuniversity/qnetworks-2026-j3zhlk70hez753xl


QNetworks Workshop
 12 & 13 May 2026

Bristol Aquarium, Anchor Road, Bristol BS1 5TT

The venue for the QNetworks Workshop is the Bristol Aquarium
which is in the heart of Bristol city centre on the historic

Harbourside.

Formally home to an IMAX cinema this large auditorium has been
revamped with Dolby surround sound, brand new carpet, and a new 
lens for the Christie projector to accommodate the 19x15m screen,
making it the second largest screen in the South West, just behind 

IMAX Plymouth.

More information on how to get there is here.

Bristol Aquarium has excellent accessibility credentials.
You can find more information here.

https://iqnhub.org/qnetworks-2026/
https://www.bristolaquarium.co.uk/visitor-info/getting-here/
https://www.accessable.co.uk/bristol-city-council/access-guides/bristol-aquarium


Dr Davide Bacco
Associate Professor

University of Florence

Davide Bacco is an Associate Professor at the University of Florence and co-founder of QTI
s.r.l., Italy’s first company commercializing quantum communication systems. Trained in
telecommunications engineering at the University of Padova, his research focuses on quantum
communications, quantum cryptography, and integrated photonics, bridging academic
research with real-world quantum technology innovation.

Dr Mihir Bhaskar
Senior Vice President,

Global R&D
IonQ

Dr Mihir Bhaskar has over a decade of experience in quantum technologies. In 2020, he led the
first ever demonstration of quantum networking rate enhancements using diamond color-
center quantum memory technology he pioneered during his PhD at Harvard. Before joining
IonQ, where he currently serves as Senior Vice President of Global R&D, he was CEO and Co-
Founder at Lightsynq Technologies, a startup commercializing memory-enhanced quantum
interconnects, acquired by IonQ in 2025. Prior to Lightsynq, he launched and served as
research lead at the Amazon Web Services Center for Quantum Networking from 2021-2024.

Dr Rutvij Bhavsar
Research Associate

King’s College London

Rutvij Bhavsar is a Research Associate in the Department of Mathematics at King’s College
London, working primarily on Quantum Information Theory and Quantum Cryptography. His
research focuses on translating foundational aspects of quantum theory into practical
applications, in particular developing highly secure cryptographic protocols based on Bell non-
locality.

Jennifer Bosher
Senior Systems Engineer

STFC RAL Space

Over 12 years in the engineering industry, with 10 of those specifically within the space sector,
my expertise lie in the engineering behind putting innovative technology in space, from
defining the performance requirements, establishing the operational environment, through to
qualification and acceptance testing of hardware. I’ve worked on missions from the
BepiColombo mission to mercury, and the larger Sentinel satellites on the Copernicus
programme, through to the small satellite world of the SPOQC mission. Focussing on the
instrumentation on the larger missions, through design to testing, and encompassing the entire
satellite and integration with the smaller satellites, leading engineering partners and academic
teams through development stages and through to launch and operations. 

Speakers



Dr Paul Burdekin
Senior Research Fellow

University of Oxford

Paul’s research centres on atom–light interactions and the development of warm vapour
quantum memories for scalable quantum networks. At Oxford, he works with Professor Ian
Walmsley at the Oxford Quantum Institute to develop broadband, telecom-compatible
memory platforms. 

Dr Chloe Clear
Senior Quantum Engineer

Photonic Inc.

Dr Clear is a Senior Quantum Engineer at Photonic Inc specializing in silicon-based quantum
computing, with a background in the theory of solid-state quantum emitters. Her work focuses
on modelling the characteristics of spin-photon qubit devices to enable the realization of high-
fidelity qubit platforms and to advance the development of scalable, fault-tolerant quantum
technologies. 

Dr Dorian Gangloff
Royal Society University

Research Fellow and
Associate Professor of
Quantum Technology

University of Cambridge

Dr Dorian Gangloff’s expertise lies in solid-state spin-photon interfaces, particularly
semiconductor quantum dots and colour centres, for quantum networks. Within the IQN Hub,
he contributes leadership in quantum memories, qubit control, and spin-photon entanglement. 

Dr Jeffrey Hunt
Senior Technical Fellow

The Boeing Company

Dr Jeffrey H. Hunt is a Senior Technical Fellow of The Boeing Company. Dr Hunt has published
numerous technical papers, including 168 US patents, a number in the quantum technologies
arena. Dr Hunt is a fellow of the American Physical Society and Optica. As an Industrial
Physicist, Dr Hunt’s interests extend from the basic quantum sciences into the applications
space. He will be sharing his knowledge in quantum arena, particularly in the application of
those technologies to the aerospace sector.



Dr Siddarth Joshi
Senior Lecturer in

Optical Communications
University of Bristol

Siddarth K Joshi leads the quantum communication research group at the University of Bristol.
He has pioneered multiplexed entanglement distribution quantum networks. He has also
worked extensively on QKD satellites and optical ground stations. 

Professor Adrian Kent
Professor of Quantum

Physics
University of Cambridge

Adrian Kent is Professor of Quantum Physics at DAMTP, University of Cambridge and a
Distinguished Visiting Research Chair at Perimeter Institute. His contributions to quantum
cryptography include the first relativistic protocols for bit commitment and new practical
schemes for secure quantum money token, as well as the co-invention of quantum position
verification, quantum randomness expansion, and quantum key distribution with security
based on no-signalling. He is UK PI of the UK-Canada Quantum Networks in Theory and Practice
collaboration.

Sir Peter Knight
National Quantum

Technologies Programme
Strategic Advisory Board

Chair
Innovate UK

Sir Peter Knight is a physicist renowned for his pioneering research into quantum optics. His
forty years of work on the nonclassical properties of light and the theoretical underpinnings of
quantum computing have established him as an influential figure within the wider UK physics
community. He currently chairs the UK National Quantum Technologies Programme Strategic
Advisory Board.

Professor Prem Kumar
Professor of Electrical

and Computer
Engineering

Northwestern University

Prem Kumar is Professor of Information Technology in the McCormick School of Engineering at
Northwestern University. His research focuses on quantum photonic devices and their
applications in quantum information networks. He is a Fellow of Optica (formerly OSA), APS,
IEEE, IoP (U.K.), AAAS, and SPIE. During 2013-2017 he was at DARPA, where he created and
managed a portfolio of programs in basic and applied sciences. From 2020 to 2025, he served
as Editor-in-Chief of Optica, the flagship journal of the Optica Publishing Group. Currently, he
co-chairs the US National Academies Committee on Atomic Molecular and Optical Physics. 



Dr Viktor Krutianskii
Postdoctoral Researcher
University of Innsbruck

Viktor Krutianskii is a senior investigator at the Distributed Quantum Systems research group,
University of Innsbruck. His particular expertise is on trapped ion quantum networks and is also
involved in the Quantum Internet Alliance project. 

Dr Sarah McCarthy
Deputy Lead, Quantum

Readiness Program
Citi

Sarah McCarthy, a leading expert in quantum-safe cryptography, champions Citi’s Quantum
Readiness Program. She obtained a PhD from Queen’s University Belfast, is an affiliate of the
Institute for Quantum Computing at the University of Waterloo and sits on the steering
committee of Europol’s Quantum Safe Financial Forum. Her work, spanning from developing
quantum-safe network solutions to co-ordinating stakeholders towards a secure migration,
focuses on securing financial systems against quantum threats.

Dr Thomas Nieddu
Senior Business

Developer
Welinq

Thomas is a quantum physicist turned business developer, with a PhD from OIST and direct
experience building the technology he now brings to market. As Senior Business Development
Manager at Welinq, he drives strategic partnerships, European programs, and ecosystem
positioning at the frontier of quantum networking. 

Dr Natalie Pearson
Quantum Technology

Lead
Craft Prospect

At Craft Prospect Natalie leads the Quantum Technology team which works to deploy quantum
systems on small satellites. They are primarily focused on quantum communication and have
delivered QKD sources and receivers for satellite based QKD. Beyond quantum comms they
are further interested in quantum sensing and distributed entanglement applications. 



Professor Mohsen Razavi
Professor of Quantum

Communications
University of Leeds

Mohsen Razavi is a leading expert in quantum communications at the University of Leeds. His
research spans quantum key distribution and its security, quantum networks, and quantum
repeaters. He has coordinated major initiatives such as the European QCALL network. He is the
author of an introductory book on quantum communications networks. 

Dr Matt Shaw
Senior Research Scientist

NASA Jet Propulsion
Laboratory

Matt Shaw is a Senior Research Scientist and the supervisor of the Superconductive Materials
and Devices group at JPL, which specializes in the development of a variety of
superconducting detector technologies in support of NASA science goals. Since 2012, he has
been leading the development of superconducting nanowire single photon detectors at JPL
and developing technology for deep-space optical communication. He also holds a visiting
research affiliation at Caltech. 

Dr Andrew Shields
Vice President

Toshiba Europe Ltd.

Andrew Shields is Vice President of Toshiba Europe and leads their Quantum Technology
Business Division, with a mission to commercialization of quantum networking products. His
research interests include quantum communications and semiconductor sources of
entanglement, fields in which he has 500+ publications, 30,000+ citations (H-index 88), and
over 130 patents. Shields is a Fellow of the Royal Academy of Engineering and has been
awarded the Institute of Physics Mott Medal and Prize (2013) and Katharine Burr Blodgett
Medal and Prize (2022).

Dr Rob Thew
Senior Researcher

University of Geneva

Rob Thew is a senior researcher and group leader in the Quantum Technologies group at the
University of Geneva. He is an expert in quantum communication, spanning fundamental to
applied topics, and from technology development to systems integration. He was recently part
of the teams that established the Geneva Quantum Centre and launched the Geneva Quantum
network – a quantum research infrastructure. 



Professor Don Towsley
Director of the Quantum

Information Systems
Institute

University of
Massachusetts Amherst

Don Towsley’s research spans a wide range of activities, from quantum and classical
networking and secure communications to distributed learning and inference. He pioneered
the area of network tomography and the use of fluid models for the analysis and control of
large networks. More recently, he pioneered the theoretical study of covert communications
and is one of the leading researchers in the area of quantum networking, where he and his
collaborators have developed new routing algorithms and quantum switch designs. For his
work in networking, Don has received many awards including the 2007 IEEE Koji Kobayashi
Award and several lifetime achievement awards. 

Dr Natalia Herrera
Valencia

Research Associate
Heriot-Watt University /

Intertangle

Dr Natalia Herrera Valencia is a quantum photonics researcher at the Beyond Binary Quantum
Information Laboratory in Heriot-Watt University, establishing novel complex-media platforms
to harness high-dimensional entanglement. She leads translational and commercial activities
through the pre-spinout project Intertangle, developing deployable photonic systems to
support scalable, robust and dynamic entanglement networks.

Dr Ben Walker-Pearl
Architect for Qubit-
Photon Interfaces

Nu Quantum

Ben is the Architect for Qubit-Photon Interfaces at Nu Quantum, leading the development of
the company’s technical roadmap in this area. For the last two and a half years, he has been
part of the technical leadership, development, and delivery of optical microcavities to enable
high-rate, high-fidelity photon-mediated entanglement across a network of quantum
processors. The initial focus has spanned trapped ion and neutral atom qubits, with ambition
to also support solid-state qubits in the future. Previously, Ben worked in technical
consultancy for a wide variety of industries and disciplines at The Technology Partnership, and
completed a PhD at Imperial College London, specialising in fabricating and utilising optical
microcavities for photon Bose-Einstein Condensates. 

Dr Catherine White
Research Technical

Manager
BT

Cathy White has worked in optical and quantum technologies at BT since 2016, contributing to
the design and operation of several network pilots, including the BT–Toshiba Quantum Secure
Metro Network. She is an active contributor to standards groups and industry consortia,
including the BT‑led UK QAssure project, which applies modern assurance methods to build
confidence in the resilience and security of telecommunications systems, with a particular
focus on QKD.



Dr Emily Williams
Instrument

Development Scientist
STFC RAL Space

Emily Williams has a physics background and is working in the space industry developing small
satellites for in-orbit technology demonstrations. She is currently working on system
integration and testing for Quantum Key Distribution demonstrator missions, as well as
supporting instruments for monitoring sky brightness at satellite optical ground stations.

Dr Zhiliang Yuan
Chief Scientist

Beijing Academy of
Quantum Information

Sciences (BAQIS)

Zhiliang Yuan is Chief Scientist at BAQIS and leads the Quantum Photonics Group. His research
focuses on quantum communications, including long-distance quantum key distribution, and
on quantum light sources based on semiconductor quantum dots. He has made notable
contributions to long-distance quantum key distribution, semiconductor quantum light
sources, and practical architectures for quantum communication networks. 



Dr Ian Davidson
Senior Research Fellow

University of
Southampton

Dr Ian Davidson is a Senior Research Fellow at the Optoelectronics Research Centre where he is
leading efforts to develop a new generation of low-loss hollow-core optical fibres. Previously,
he completed his PhD at Heriot-Watt University, in the field of semiconductor deposition and
characterisation (with a focus on developing CdSe quantum dots for single-photon
applications), and has worked at Stockholm and KTH Universities on superconducting single-
photon detectors and (quantum) micro/nano-photonics. His current research interests include
the development of low-loss UV-visible and mid-IR optical fibres and their use in a range of
applications, such as sensing, power delivery, biomedicine, telecommunication, and quantum
technology. 

Dr Zoe Davidson
Technical Reseach

Manager
BT

Dr Zoe Davidson is a Technical Research Manager in the Optics and Quantum Centre of
Excellence at BT. Her research focus at BT is on Photonic Integrated Circuits for use in both
classical and quantum networks, QKD, and Non-Terrestrial Networks. Zoe received her
Bachelor of Technology 1st(Hons) in Optoelectronics from the University of Auckland, New
Zealand, and her PhD in Electronic and Electrical Engineering at the University of Bristol, UK.
Her background is on semiconductor compounds for energy efficient emission in the O- and C-
bands, and telecommunications fibre optic network design and deployment. Zoe is a Member
of the IET, and a visiting research fellow at the University of Bristol. 

Professor Alessandro
Fedrizzi

Heriot-Watt University

Alessandro is an Assistant Director of the IQN Hub and a Professor of Physics with a twenty-
year track record in experimental quantum technology research. His expertise lies in the
engineering of quantum light sources for applications in quantum communication, computing
and metrology.

Ryan Kraliz
Director of Programs
Lumino Technologies

Ryan Kraliz has over 20 years of experience in the space sector across crewed spaceflight,
Earth observation, and satellite communications. Over the past decade, he has focused on
developing quantum technologies for space applications, particularly quantum
communications and networking. His work with Lumino centres on developing and applying
these emerging capabilities to real-world space systems, with an emphasis on bridging the gap
between research and deployment in areas like communications, security, and data
infrastructure.

Panellists



Dr Jay Lowell
Principal Senior
Technical Fellow

The Boeing Company

Having previously been a researcher at the Defense Advanced Research Projects Agency and a
professor in the U.S. Air Force, Jay is now a principal senior technical fellow at The Boeing
Company, where he helps guide technical strategy and research implementation regarding
disruptive emerging technologies.

Dr Lisa Matthews
Chief Executice Officer
KETS Quantum Security

Lisa Matthews is CEO at KETS Quantum Security, a quantum-safe encryption and networking
company. In that role she has responsibility for delivering all areas of KETS’s strategic plans as
well as for compliance across KETS' group of companies, covering finance, people, contracts,
product certification, and export control. 

Dr Alex Pickston
Prinicpal Physicist

Honeywell

Alexander Pickston is a Principal Physicist at Honeywell, where he works on the development
and design of quantum hardware systems, while also supporting business development on
quantum initiatives. 

Dr Matt Shaw
Senior Research

Scientist
NASA Jet Propulsion

Laboratory

Matt Shaw is a Senior Research Scientist and the supervisor of the Superconductive Materials
and Devices group at JPL, which specialises in the development of a variety of
superconducting detector technologies in support of NASA science goals. Since 2012, he has
been leading the development of superconducting nanowire single photon detectors at JPL
and developing technology for deep-space optical communication.



Andrew Vick
Head of the Disruptive

Space Technology
Centre (DSTC)

RAL Space

Andy is a co-investigator in the IQN Hub and the Head of the Disruptive Space Technology
Centre (DSTC) in RAL Space. Under his leadership, the DSTC collaborates with original
inventors and end users to develop disruptive technologies that benefit UK strategic aims,
particularly those of the UKRI science councils.



M. Javed Akram
University College

London 

Entanglement across diverse physical systems is essential to quantum physics, and achieving entanglement with
macroscopic mechanical objects has been a persistent goal. This study presents a promising approach that employs
dissipative coupling within an optomechanical framework and elucidates its implementation in a twin-coupling configuration.
Dissipative optomechanical coupling signifies that the cavity loss rate or linewidth κ depends on the mirror displacement x,
unlike dispersive coupling, where the optical resonance frequency ωc  is affected by x [1]. Our theoretical analyses suggest
that entanglement generated via dissipative coupling is far more durable and resilient to noise than that created by
traditional dispersive coupling. Moreover, these strategies mitigate some stringent limits, such as the resolved-sideband
condition, owing to the influence of quantum noise interference. We analyse the fundamental theory of twin-dissipative
optomechanical coupling and evaluate the experimental progress towards realising entanglement in this framework.
Entanglement in these systems is both fundamentally important and a resource for quantum communication, sensing, and
the investigation of gravitational quantum phenomena [2-5]. 

Sanna Al-Abdally
University of Bristol 

Distributed quantum computing presents the future of the quantum internet, promising the sharing and processing of
quantum information on remote devices. One way to achieve this is through the teleportation of entangled qubit pairs,
combined with information processing, at different nodes in the network. We propose the integration and distribution of non-
local Controlled-NOT (CNOT) gates across an entanglement-based many-user quantum network. The platforms we choose for
this integration is silicon photonic integrated circuits due to their scalability and subwavelength stability, aiming to achieve a
photon detection success probability of 1/4 using ancilla Bell states, compared to previously demonstrated chip-scale CNOT
gates with 1/9th success probability. This experiment will be the first demonstration of on-chip remote CNOT gate operations
across a reconfigurable multi-user network to show the feasibility of distributed quantum computing. 

Eesa Ali
University of Bristol 

Title: Multi-laser spectroscopy of atomic ladder transitions 

Abstract: Atomic quantum memories which allow for on demand photon storage are important for quantum repeater
protocols. In particular, ladder schemes which utilize higher lying excited states in Rb exhibit ultra-low noise operation and
the flexible to store and convert photons between near IR wavelengths (780nm) to telecoms wavelengths (1529nm). These
experiments require robust, narrow linewidth lasers locked to atomic transitions. Two photon spectroscopy of 1529nm and
780nm lasers can produce a Double Resonance Optical Pumping (DROP) or polarisation spectroscopy signal which can be
used to lock the 1529nm laser. We are investigating this two photon spectroscopy over a full range of frequency detuning for
both lasers under different power and polarization configurations to construct 2D spectroscopy plots. The experiments and
simulations I have performed are across the hyperfine manifold of the 5P3/2 to 4D5/2 energy levels. This gives us a wide range
of applicability to explore locking lasers at different frequencies to explore quantum memory protocols across a range of
hyperfine states.

Poster Abstracts



Abdullah Asmari
CSIT, Queen's

University
Belfast 

QR-UOV is a Quotient Ring Unbalanced Oil and Vinegar (QR-UOV) signature scheme selected among the fourteen candidates
in the second round of NIST’s additional call for post-quantum digital signatures. As a multivariate construction, QR-UOV is
attractive due to its compact public-key sizes compared with conventional UOV schemes. In this work, we present QUISA, the
first reported high-performance instruction-set architecture (ISA)-based coprocessor for the complete hardware realization
of QR-UOV. To improve throughput, QUISA integrates a unified SHAKE-128/256 wrapper with a constant-time rejection
sampling module, allowing pseudorandom generation and element sampling to execute in parallel. The architecture further
employs a dedicated arithmetic unit optimized for Mersenne prime operations, including an efficient multiply-and-
accumulate tile and an on-chip LU-decomposition engine for the signing stage. The proposed design is implemented at RTL
and evaluated on an Artix-7 FPGA. For SL-I, it achieves signing and verification latencies of 6.68 ms and 4.99 ms, respectively,
at 80 MHz. 

Rutvij Bhavsar
King's College London

We introduce a general family of Device Independent Randomness Expansion (DIRE) protocols based on the simplest Bell
scenario. This family allows recycling input randomness, permits choosing different input probability distributions, and
considers a class of (multiple) Bell inequalities. We also provide a numerical technique to compute tight bounds on the
randomness rates for our protocols, as existing techniques are not tractable for our case. Using our techniques enables orders
of magnitude improvements in the finite-round regime, from the same experimental setup, thus significantly enhancing the
practicality of DIRE protocols. 

Natasha Bierrum
University of Bristol

Quantum optical communication has increasingly become a strategic priority for both academia and industry, with growing
investment and innovation in quantum technologies towards new scientific discoveries. However, the main teaching methods
in the education of quantum physics include maths-intensive derivations or abstract analogies for the complex systems. We
propose a "poor man's" spatial light modulator experiment that is an engaging and interactive learning aid for education in
quantum mechanics, and as a test bed for hologram designs for research. The development of the fork diffraction gratings for
writing on photographic film is introduced, and the efficiency and robustness of the films for producing beams carrying
orbital angular momentum is investigated. How the tools can be used in an accessible way for use in outreach and teaching in
undergraduate programmes is also discussed. 

Zofia Borowska
Deutsche Telekom AG

We demonstrate quantum teleportation over Deutsche Telekom's metropolitan fiber testbed in Berlin, with commercial
components running at a telecom datacenter. A local Bell-state measurement between 795 nm photons from a weak coherent
source and a bichromatic warm-atom entangled photon source transfers the state onto an O-band (1324 nm) photon, which
then travels through a 30 km field-deployed fiber loop. An automatic compensation scheme allows to correct for real-world
environmental effects on the link. We reconstruct the teleported state via state tomography, reaching an average fidelity of
90%. We look at performance with and without co-propagating C-band (1550 nm) classical traffic in the same fiber, and find
that the system works well alongside wavelength-division multiplexed infrastructure carrying live data. Our results are a step
toward making quantum networking practical over existing telecom fiber, to show that telecom operators can leverage their
deployed fiber to provide the connectivity layer linking quantum computers, sensors, and other quantum devices at the
metropolitan scale. 



Kenny Campbell
Heriot-Watt University

Distributed quantum computing is a promising way of overcoming the scalability challenges of quantum computers, but
establishing quantum links over large distances remains difficult. This poster will explore quantum data centres (QDCs), in
which multiple quantum processing units (QPUs) are housed together within the same warehouse and linked together over
short links. By considering such a setting, we avoid the challenges of long-distance quantum communications while retaining
the scalability of distributed architectures. In particular, the poster will focus on the impact of different types of noise in the
QDC setting, as well exploring how we might combat the most impactful forms of noise. A novel simulation tool for distributed
quantum computing, which is now open source, will also be briefly introduced. Finally, some current and future research
directions will be outlined. 

Mateusz Duda
University of Sheffield

Quantum emitters coupled to nanophotonic structures are an excellent platform for controllable single-photon scattering.
The tuneable light-matter interaction enables the construction of a single-photon switch – a device that can route a single
photon from an input port to a selected output port. Such single-photon switching devices can be integrated into
reconfigurable photonic circuits to actively control the photon propagation direction in a quantum network. Ideally, a single-
photon switch should operate with high speed, efficiency, and fidelity, preserving the state of the input photon in the routing
process. 
In this poster, we present a review of single-photon switches based on quantum emitters coupled to nanophotonic structures
like waveguides and cavities. We discuss the key metrics that quantify the performance of a single-photon switch, summarise
different theoretical proposals, and highlight the main experimental platforms that have been used for photon switching,
including semiconductor quantum dots, neutral atoms, superconducting qubits, and colour centres. 

Suchetana Goswami
QSL, University of

Edinburgh

Authentication is a fundamental building block of secure quantum networks, essential for quantum cryptographic protocols
and often debated as a key limitation of quantum key distribution (QKD) in security standards. Most quantum-safe
authentication schemes rely on small pre-shared keys or post-quantum computational assumptions. In this work, we
introduce a new authentication approach that combines hardware assumptions, particularly Physical Unclonable Functions
(PUFs), along with fundamental quantum properties of non-local states, such as local indistinguishability, to achieve provable
security in entanglement-based protocols. We propose two protocols for different scenarios in entanglement-enabled
quantum networks. 
The first protocol, referred to as the offline protocol, requires pre-distributed entangled states but no quantum
communication during the authentication phase. It enables a server to authenticate clients at any time with only minimal
classical communication. The second, an online protocol, requires quantum communication but only necessitates entangled
state generation on the prover side. For this, we introduce a novel hardware module, the Hybrid Entangled PUF (HEPUF). Both
protocols use weakly secure, off-the-shelf classical PUFs as their hardware module, yet we prove that quantum properties
such as local indistinguishability enable exponential security for authentication, even in a single round. We provide full
security analysis for both protocols and establish them as the first entanglement-based extension of hardware-based
quantum authentication. These protocols are suitable for implementation across various platforms, particularly photonics-
based ones, and offer a practical and flexible solution to the long-standing challenge of authentication in quantum
communication networks. 



Subhasish Guha
University of Warwick

Cavity enhanced spectroscopy is an experimental technique that is widely used across many different fields, where the
enhancement is typically quantified in terms of an increased effective length for the interaction between the light and the
sample. The enhancement to the precision can also be quantified in terms of the Fisher information. We find that detuning
the cavity frequency from the transition of interest can increase the precision for dipole moment estimation beyond the
cavity enhancement that can be achieved when the cavity is made resonant with the transition. This behavior may be
understood rigorously from the quantum Fisher Information of pulsed single photon probes. 

Thomas Hird
University of
Birmingham

Heralded Quantum Memories as a non-demolition photon detector 

Quantum Memories have been identified as a key component in future quantum networks, but at present, there isn’t a simple
way of determining if storage/retrieval from a memory has been successful. Here, I present a novel protocol for a heralded
quantum memory that functions as a non-demolition single‑photon detector. By determining if storage and retrieval are
successful in the memory, you can confirm the spatial and temporal existence of the photon, without collapsing its waveform
or destroying any entanglement it may have. I further demonstrate how this could be applied to arbitrary polarisation qubits,
and can be further used to create heralded Bell states from two single photons, with a success probability of 50% (compared
to the usual 1/8 probability from four single photons). This non-demolition detection capability of a quantum memory could
enable new protocols in quantum networking, entanglement distribution, and photonic quantum information processing. 

Daniel Hodgson
University of Sheffield

Deterministic entanglement of spectrally-distinct quantum dots. 

Semiconductor quantum dots are efficient single-photon sources that can be integrated into photonic devices. Strong
electromagnetic interactions with low-lying spin states enable quantum operations to be performed on the dots creating a
platform for distributed quantum information processing. At present, entangling protocols can be used to generate a
maximally entangled pair of spectrally-distinct quantum dots; however, this becomes more difficult as the emission lines of
the emitters become more distinguishable until it fails altogether. Due to randomness in the fabrication of quantum dots, it is
a priority to develop new techniques for generating high degrees of entanglement efficiently in non-identical quantum dots. I
present a protocol that deterministically generates maximal entanglement between two quantum dots with totally distinct
spectral profiles in one pass. The protocol uses a pair of entangled photons generated in a type-II SPDC process and two
quantum dots embedded in a Mach-Zehnder interferometer. 



Nicole Luc
University of Bristol

In quantum circuits, entanglement is a computational resource, allowing correlations that cannot be reproduced by classical
circuits. These quantum correlations can be measured using the CHSH Bell test, which can equivalently be formulated as a
nonlocal game in which quantum strategies achieve higher winning probabilities than classical strategies. Here we present
experimental progress towards implementing a quantum circuit designed to outperform any linear classical circuit. Our
circuit consists of 48 parallel CHSH instances in a fully connected 8-user quantum network that realises a collective
computational task whose success probability exceeds that achievable by classical systems. We demonstrate progress
towards this advantage of quantum circuits over classical linear circuits by violating the classical winning probability
threshold of 75% and achieving close to the quantum limit of ~85.4% (cos²(π/8)).

Hannah McAleese
Munster Technological

University

Strategies for entanglement distribution in optical fiber networks 
 
Distributing entanglement over long distances remains a challenge due to its fragility when exposed to environmental effects.
In this work, we compare various entanglement distribution protocols in a realistic noisy fiber network. We focus specifically
on two schemes that only require the sending of a nonentangled carrier photon to remote nodes of the network. These
protocols rely on optical CNOT/CPHASE gates, and we vary the probability with which they can be successfully performed.
Encoding our entangled states in photon polarization, we analyze the effect of depolarizing noise on the photonic states as
the carrier passes through the fibers. Building a robust model of photon loss and calculating the distillable entanglement of
the noisy states, we find the entanglement distribution rate. We discover that methods involving a separable carrier can reach
a higher rate than the standard entanglement distribution protocol, provided that the success probability of the optical
CNOT/CPHASE gates is sufficiently high. 

Nathan Moses
University of Bristol

Compact, broadband sources of polarisation-entangled photons based on integrated photonics are essential for scalable
quantum networks. Here, we present an integrated polarisation Bell-state generator that converts path-entangled qubits into
polarisation-entangled qubits using a polarisation-diversifying grating coupler. The source employs two ring-resonator
photon-pair generators, interferometrically coupled to their respective bus waveguides, to produce the Bell state. Previously,
we demonstrated that such interferometrically coupled resonators can achieve a high brightness of 93,000 detected
coincidences/s and a heralding efficiency of up to 97.87 ± 8.97%, enhancing entanglement distribution efficiency. In this work,
we show that the integrated Bell-state source achieves a fidelity of 90.88 ± 1.3% and an extractable secret key rate (SKR) of
43.28 ± 3.47 bit/s at a fidelity of 84.4 ± 0.3%. Our results provide an initial characterisation of a reproducible and
manufacturable Bell-state source suitable for polarisation-based entanglement distribution. 



Joseph Niblo
Heriot-Watt University

Photonic quantum metrology has demonstrated advantages in precision and resource efficiency for applications such as
atomic clocks, magnetometry and gravitational wave detection. When estimating one parameter, it has been shown that the
fundamental precision bound, the quantum Cramér-Rao bound (QCRB), can always be asymptotically saturated. However,
when extending to multiple parameters, the intrinsic incompatibility of quantum measurements represents a fundamental
hurdle, and the QCRB cannot always be saturated. In this poster, we present an experimental protocol achieving high-
precision characterization of two parameters encoded on polarisation degrees of freedom, approaching the quantum Cramer-
Rao bound (QCRB). We report measurements across the parameter range, achieving within ~10% and ~20% of the quantum
Cramér-Rao bound, with as few as ~120 samples. This work demonstrates the efficacy and feasibility of the scheme to achieve
the highest possible precision, offering a pathway to polarimetric sensing of multiple parameters. 

James Tai
University of Bristol

Current methods for generating multiphoton GHZ states generally rely on spatial multiplexing of multiple probabilistic
entangled-photon sources. As photon number increases, the need for simultaneous successful generation across several
sources causes the overall generation rate to decrease exponentially, creating a major scalability bottleneck. We propose a
protocol for distributed multipartite GHZ-state generation using temporal multiplexing and active feed-forward control of
probabilistically generated Bell pairs. In this scheme, successful pair-generation events are heralded, and one photon is
stored in a delay loop to synchronize with photons generated in later time bins. Through storage, switching, and interference,
temporally separated Bell-pair events are fused into larger multipartite entangled states. These states can then be distributed
across different nodes of a quantum network, allowing entanglement to be shared among multiple users rather than only
between two parties. This protocol provides a scalable route toward network-distributed GHZ resources, enabling
applications beyond pairwise QKD and future multi-user quantum communication. 

Ben Taylor
University of York &
Toshiba Europe Ltd

We demonstrate a practical countermeasure against a well-known class of attacks on quantum key distribution (QKD) systems
that exploit detection efficiency mismatch, where the receiver’s detectors do not exhibit identical responses to incoming
photons across all degrees of freedom. This class of quantum hacking strategies is broad and significantly includes the time-
shift attack, which targets an arrival-time-dependent side channel at the receiver. The four-state countermeasure, previously
only proven to be secure in theory, is implemented here on a GHz-clocked prototype QKD system and evaluated for its
security and performance. We show that its presence enables almost complete recovery of the system’s ideal secret key rate.
Our results provide strong justification for adopting this countermeasure as a standard component in future scalable and
practical QKD systems. 



Ana Maria Torres
Heriot-Watt University

Frequency-bin-encoded photons have potential for applications in quantum networks, as they offer practical feasibility in
multiplexing, high dimensionality, and stability in transmission through optical fibers. Recently, fully connected quantum
communication protocols have been implemented, where frequency showed an advantage as the entanglement is easily
distributed between users with available dense wavelength division multiplexers (DWDM)s, showing simultaneous, secure, and
scalable multi-user connections. However, this approach is limited to low rates due to a continuous-wave operation and a
strong filtering scheme. We present an alternative source based on a length-extended domain-engineered crystal, which
operates in a pulsed regime and generates frequency-bin entangled states without spectral filters or cavity assisted photon
generation. By means of domain-engineering, custom spectral profiles can be created by encoding a specific phase matching
function (PMF) through the crystal’s nonlinearity profile. Our source is compatible with ITU standard grid spacing, minimizing
losses when integrating into existing fiber networks. Our crystal is fabricated with a highly reflective coating on the output,
which effectively doubles the interaction length. The source exhibits polarization entanglement between complementary
frequency bins, allowing for fully connected quantum networks implementations. 

Oanh Vo
University of St

Andrews

Efficient routing of optical fields across multiple wavelengths is essential for scaling integrated quantum photonic circuits. In
particular, nonlinear quantum photonic systems often require simultaneous handling of pump and signal fields separated by
an octave, such as the telecom-band fundamental harmonic (FH, 1550 nm) and its second harmonic (SH, 775 nm), where
insertion loss directly degrades quantum state fidelity. 

We present compact wavelength combiners and filters in thin-film lithium niobate (TFLN) based on fast quasi-adiabatic
driving (FAQUAD). By extending the FAQUAD optimization across the full coupler geometry—including transition and bend
regions—and deriving closed-form analytical models, we achieve broadband, low-loss operation at both wavelengths.
Experimentally, devices fabricated on a 300‑nm TFLN platform exhibit added loss below 0.1 dB across 1550–1600 nm, with
minimum values of 0.04 dB at FH and 0.021 dB at SH. These results establish a practical wavelength-routing component for
integrated quantum photonic circuits. 

James Waller
University of
Cambridge

Controllable and efficient quantum nodes, including quantum memory or deterministic generation of multi-dimensional
cluster states, are essential for scalable quantum networks. Recently, it has been shown in GaAs quantum dots that a quantum
register of ~10^5 nuclei can be collectively excited by a central electron spin to deterministically store multiple qubits for up
to 130(16) μs. However, this storage time is still well below the minimum required millisecond level storage time of quantum
networks. To further increase storage time, efficiency, and readout and state fidelity, we design and fabricate gold coplanar
waveguides both on and above the GaAs quantum dot heterostructure. The direct on-chip control of the central electron spin
and ensemble of nuclear spins removes the need for two color off-resonant Raman pulsed processes for electron spin
control, meaning that single-shot readout and complete nuclear spin control can be achieved. On-chip microwave control
also opens the potential for increased fidelity of controlled SWAP gates and dynamical decoupling to increase the storage
time theoretically up to the 100s of milliseconds regime. We optimize the waveguide for high magnetic field delivered to the
quantum dot with a minimal heating and E-field that can disrupt the charge environment. 



Hobbs Wilett
QET Labs, University of

Bristol

We present HedgehQGS – a van-portable optical ground station for satellite quantum key distribution (QKD).  

While fibre based QKD can achieve very high key-rates, without quantum repeaters the photons must traverse the whole fibre
length, and is therefore limited by loss. At a long enough distance, or to access users without fibre connections, like ships and
planes, satellite QKD can give access to secure cryptographic keys. Our portable ground station is multi-mission, compatible
primarily with OPS-SAT VOLT (ESA) and SPOQC (UK Quantum Comms Hub). Portability allows you to test potential sites, avoid
poor weather and move with other portable assets. The telescope will support multiplexed NIR polarisation satellite QKD
sources. With live QKD post-processing with integrated CCSDS-compliant free space optical communications. The ground
station also supports a fast polarisation-compensation scheme, supporting low Size Weight & Power (SW&P) QKD satellite
sources connected internally by optical fibre for modularity. 

Mingqi Zhang
University of
Southampton

Title: Energy‑Efficient, On-Chip Terahertz Interfaces for Scaling Optical Quantum Networks

Abstract: We report the development of energy‑efficient, low‑loss terahertz (THz) interfaces designed to address the
scalability bottlenecks of optical quantum networks [1,2]. The proposed approach is based on high‑temperature
superconducting THz emitters, enabling compact, cryo‑compatible sources with reduced dissipation and enhanced spectral
purity compared to conventional semiconductor platforms [3]. These devices are engineered as hardware interfaces between
optical quantum nodes, supporting ultrafast interconnects while preserving stringent loss and noise requirements critical for
quantum networking. Building on this hardware platform, we develop THz‑compatible orthogonal frequency‑division
multiplexing (OFDM) schemes optimized for superconducting emitters [4], enabling flexible spectral allocation and high
data‑rate classical control channels. In parallel, we propose quantum key distribution (QKD) protocols co‑designed with the
THz hardware, leveraging low‑loss transmission and precise temporal control to support secure key exchange across short‑ to
mid‑range links [5]. Our results demonstrate how superconducting THz interfaces can simultaneously support energy
efficiency, low loss, and protocol‑level functionality, offering a scalable route toward expanded optical quantum network
architectures.
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EDI Statement

Principles of Equality, Diversity and Inclusion (EDI) are
firmly embedded across all operational and governance
aspects of the IQN Hub programme of work, and extend
to all engagement activities, including events such as the
QNetworks 2026 workshop. We are committed to ensuring
that our conference is inclusive and accessible to all.
Registration is free and travel bursaries are available for
those without access to other sources of funding (UK
travel only). Assistive technologies will be in place to
ensure that all participants can take part fully. A quiet
space will be available for attendees who need a calm
area to take a break and refocus.

In selecting speakers, we seek to represent a diverse
range of backgrounds, career stages, disciplines, and
perspectives.



We hope you enjoy this conference!

If you have any questions about your visit
please contact us at:
IQN.Hub@hw.ac.uk

Your feedback on QNetworks is
appreciated and will help us to improve

future events. We would be very grateful
if you could take a few minutes to

complete our feedback form:


	Information Pack
	Dear Delegate,
	Welcome to QNetworks 2026! We look forward to welcoming you to this year’s event.
	QNetworks is a two-day international workshop organised by the Integrated Quantum Networks (IQN) Hub, the UK’s flagship national programme for quantum networks research, and made possible through generous support by our funder EPSRC via targeted skills/training funding. QNetworks invites thought leaders from similar flagship R&D initiatives across the world, and brings together key governmental and industry voices to discuss the challenges, solutions, and partnerships required to deliver the next generation of quantum networks.
	This year’s event is taking place in person at Bristol on 12-13 May 2026, and is free to attend. Sessions will cover recent developments on quantum memories; integrated photonics for quantum networking, enabling technologies and field trials; the role of entanglement; post-quantum cryptography; quantum communications via satellite; networked quantum systems for distributed sensing and computing; and more.
	Padlet   is being used as the main platform for all event information, as well as for online networking and submitting questions to speakers and panellists. If you would rather not use this platform, all the practical information you will need to enjoy the conference is in this document. The QR for our Padlet is at the top of this page.
	Please note that a photographer will be present and take photos during the event for use on the Hub website/LinkedIn feed and reporting purposes. If this is a concern, please let the organisers know during registration.
	A green room will be available for your use, as a designated quiet space for those who need timeout, space to reflect or pray. This is the Turing Room, on the floor above the auditorium and will be signposted as such. It is accessible via a lift from all floors. Note that we will be making this available as a quiet space to all speakers and panellists as well, not just this group. Kindly refrain from using this space for making calls or indeed taking online work meetings, it is genuinely intended to be a quiet space for those who need it.
	The following pages of contain information on the venue, our speakers, poster abstracts, our programme committee, and our EDI statement.
	QNetworks Workshop  12 & 13 May 2026 Bristol Aquarium, Anchor Road, Bristol BS1 5TT
	The venue for the QNetworks Workshop is the Bristol Aquarium which is in the heart of Bristol city centre on the historic Harbourside.
	Formally home to an IMAX cinema this large auditorium has been revamped with Dolby surround sound, brand new carpet, and a new  lens for the Christie projector to accommodate the 19x15m screen, making it the second largest screen in the South West, just behind  IMAX Plymouth.
	More information on how to get there is here.
	Bristol Aquarium has excellent accessibility credentials. You can find more information here.
	Speakers
	Dr Paul Burdekin Senior Research Fellow University of Oxford
	Paul’s research centres on atom–light interactions and the development of warm vapour quantum memories for scalable quantum networks. At Oxford, he works with Professor Ian Walmsley at the Oxford Quantum Institute to develop broadband, telecom-compatible memory platforms.
	Dr Chloe Clear Senior Quantum Engineer Photonic Inc.
	Dr Clear is a Senior Quantum Engineer at Photonic Inc specializing in silicon-based quantum computing, with a background in the theory of solid-state quantum emitters. Her work focuses on modelling the characteristics of spin-photon qubit devices to enable the realization of high-fidelity qubit platforms and to advance the development of scalable, fault-tolerant quantum technologies.
	Dr Dorian Gangloff Royal Society University Research Fellow and Associate Professor of Quantum Technology University of Cambridge
	Dr Dorian Gangloff’s expertise lies in solid-state spin-photon interfaces, particularly semiconductor quantum dots and colour centres, for quantum networks. Within the IQN Hub, he contributes leadership in quantum memories, qubit control, and spin-photon entanglement.
	Dr Jeffrey Hunt Senior Technical Fellow The Boeing Company
	Dr Jeffrey H. Hunt is a Senior Technical Fellow of The Boeing Company. Dr Hunt has published numerous technical papers, including 168 US patents, a number in the quantum technologies arena. Dr Hunt is a fellow of the American Physical Society and Optica. As an Industrial Physicist, Dr Hunt’s interests extend from the basic quantum sciences into the applications space. He will be sharing his knowledge in quantum arena, particularly in the application of those technologies to the aerospace sector.
	Dr Siddarth Joshi Senior Lecturer in Optical Communications University of Bristol
	Siddarth K Joshi leads the quantum communication research group at the University of Bristol. He has pioneered multiplexed entanglement distribution quantum networks. He has also worked extensively on QKD satellites and optical ground stations.
	Professor Adrian Kent Professor of Quantum Physics University of Cambridge
	Adrian Kent is Professor of Quantum Physics at DAMTP, University of Cambridge and a Distinguished Visiting Research Chair at Perimeter Institute. His contributions to quantum cryptography include the first relativistic protocols for bit commitment and new practical schemes for secure quantum money token, as well as the co-invention of quantum position verification, quantum randomness expansion, and quantum key distribution with security based on no-signalling. He is UK PI of the UK-Canada Quantum Networks in Theory and Practice collaboration.
	Sir Peter Knight National Quantum Technologies Programme Strategic Advisory Board Chair Innovate UK
	Sir Peter Knight is a physicist renowned for his pioneering research into quantum optics. His forty years of work on the nonclassical properties of light and the theoretical underpinnings of quantum computing have established him as an influential figure within the wider UK physics community. He currently chairs the UK National Quantum Technologies Programme Strategic Advisory Board.
	Professor Prem Kumar Professor of Electrical and Computer Engineering Northwestern University
	Prem Kumar is Professor of Information Technology in the McCormick School of Engineering at Northwestern University. His research focuses on quantum photonic devices and their applications in quantum information networks. He is a Fellow of Optica (formerly OSA), APS, IEEE, IoP (U.K.), AAAS, and SPIE. During 2013-2017 he was at DARPA, where he created and managed a portfolio of programs in basic and applied sciences. From 2020 to 2025, he served as Editor-in-Chief of Optica, the flagship journal of the Optica Publishing Group. Currently, he co-chairs the US National Academies Committee on Atomic Molecular and Optical Physics.
	Dr Viktor Krutianskii Postdoctoral Researcher University of Innsbruck
	Viktor Krutianskii is a senior investigator at the Distributed Quantum Systems research group, University of Innsbruck. His particular expertise is on trapped ion quantum networks and is also involved in the Quantum Internet Alliance project.
	Dr Sarah McCarthy Deputy Lead, Quantum Readiness Program Citi
	Sarah McCarthy, a leading expert in quantum-safe cryptography, champions Citi’s Quantum Readiness Program. She obtained a PhD from Queen’s University Belfast, is an affiliate of the Institute for Quantum Computing at the University of Waterloo and sits on the steering committee of Europol’s Quantum Safe Financial Forum. Her work, spanning from developing quantum-safe network solutions to co-ordinating stakeholders towards a secure migration, focuses on securing financial systems against quantum threats.
	Dr Thomas Nieddu Senior Business Developer Welinq
	Thomas is a quantum physicist turned business developer, with a PhD from OIST and direct experience building the technology he now brings to market. As Senior Business Development Manager at Welinq, he drives strategic partnerships, European programs, and ecosystem positioning at the frontier of quantum networking.
	Dr Natalie Pearson Quantum Technology Lead Craft Prospect
	At Craft Prospect Natalie leads the Quantum Technology team which works to deploy quantum systems on small satellites. They are primarily focused on quantum communication and have delivered QKD sources and receivers for satellite based QKD. Beyond quantum comms they are further interested in quantum sensing and distributed entanglement applications.
	Professor Mohsen Razavi Professor of Quantum Communications University of Leeds
	Mohsen Razavi is a leading expert in quantum communications at the University of Leeds. His research spans quantum key distribution and its security, quantum networks, and quantum repeaters. He has coordinated major initiatives such as the European QCALL network. He is the author of an introductory book on quantum communications networks.
	Dr Matt Shaw Senior Research Scientist NASA Jet Propulsion Laboratory
	Matt Shaw is a Senior Research Scientist and the supervisor of the Superconductive Materials and Devices group at JPL, which specializes in the development of a variety of superconducting detector technologies in support of NASA science goals. Since 2012, he has been leading the development of superconducting nanowire single photon detectors at JPL and developing technology for deep-space optical communication. He also holds a visiting research affiliation at Caltech.
	Dr Andrew Shields Vice President Toshiba Europe Ltd.
	Andrew Shields is Vice President of Toshiba Europe and leads their Quantum Technology Business Division, with a mission to commercialization of quantum networking products. His research interests include quantum communications and semiconductor sources of entanglement, fields in which he has 500+ publications, 30,000+ citations (H-index 88), and over 130 patents. Shields is a Fellow of the Royal Academy of Engineering and has been awarded the Institute of Physics Mott Medal and Prize (2013) and Katharine Burr Blodgett Medal and Prize (2022).
	Dr Rob Thew Senior Researcher University of Geneva
	Rob Thew is a senior researcher and group leader in the Quantum Technologies group at the University of Geneva. He is an expert in quantum communication, spanning fundamental to applied topics, and from technology development to systems integration. He was recently part of the teams that established the Geneva Quantum Centre and launched the Geneva Quantum network – a quantum research infrastructure.
	Professor Don Towsley Director of the Quantum Information Systems Institute University of Massachusetts Amherst
	Don Towsley’s research spans a wide range of activities, from quantum and classical networking and secure communications to distributed learning and inference. He pioneered the area of network tomography and the use of fluid models for the analysis and control of large networks. More recently, he pioneered the theoretical study of covert communications and is one of the leading researchers in the area of quantum networking, where he and his collaborators have developed new routing algorithms and quantum switch designs. For his work in networking, Don has received many awards including the 2007 IEEE Koji Kobayashi Award and several lifetime achievement awards.
	Dr Natalia Herrera Valencia Research Associate Heriot-Watt University / Intertangle
	Dr Natalia Herrera Valencia is a quantum photonics researcher at the Beyond Binary Quantum Information Laboratory in Heriot-Watt University, establishing novel complex-media platforms to harness high-dimensional entanglement. She leads translational and commercial activities through the pre-spinout project Intertangle, developing deployable photonic systems to support scalable, robust and dynamic entanglement networks.
	Dr Ben Walker-Pearl Architect for Qubit-Photon Interfaces Nu Quantum
	Ben is the Architect for Qubit-Photon Interfaces at Nu Quantum, leading the development of the company’s technical roadmap in this area. For the last two and a half years, he has been part of the technical leadership, development, and delivery of optical microcavities to enable high-rate, high-fidelity photon-mediated entanglement across a network of quantum processors. The initial focus has spanned trapped ion and neutral atom qubits, with ambition to also support solid-state qubits in the future. Previously, Ben worked in technical consultancy for a wide variety of industries and disciplines at The Technology Partnership, and completed a PhD at Imperial College London, specialising in fabricating and utilising optical microcavities for photon Bose-Einstein Condensates.
	Dr Catherine White Research Technical Manager BT
	Cathy White has worked in optical and quantum technologies at BT since 2016, contributing to the design and operation of several network pilots, including the BT–Toshiba Quantum Secure Metro Network. She is an active contributor to standards groups and industry consortia, including the BT‑led UK QAssure project, which applies modern assurance methods to build confidence in the resilience and security of telecommunications systems, with a particular focus on QKD.
	Dr Emily Williams Instrument Development Scientist STFC RAL Space
	Emily Williams has a physics background and is working in the space industry developing small satellites for in-orbit technology demonstrations. She is currently working on system integration and testing for Quantum Key Distribution demonstrator missions, as well as supporting instruments for monitoring sky brightness at satellite optical ground stations.
	Dr Zhiliang Yuan Chief Scientist Beijing Academy of Quantum Information Sciences (BAQIS)
	Zhiliang Yuan is Chief Scientist at BAQIS and leads the Quantum Photonics Group. His research focuses on quantum communications, including long-distance quantum key distribution, and on quantum light sources based on semiconductor quantum dots. He has made notable contributions to long-distance quantum key distribution, semiconductor quantum light sources, and practical architectures for quantum communication networks.
	Andrew Vick Head of the Disruptive Space Technology Centre (DSTC) RAL Space
	Andy is a co-investigator in the IQN Hub and the Head of the Disruptive Space Technology Centre (DSTC) in RAL Space. Under his leadership, the DSTC collaborates with original inventors and end users to develop disruptive technologies that benefit UK strategic aims, particularly those of the UKRI science councils.
	Poster Abstracts
	Abdullah Asmari CSIT, Queen's University Belfast
	QR-UOV is a Quotient Ring Unbalanced Oil and Vinegar (QR-UOV) signature scheme selected among the fourteen candidates in the second round of NIST’s additional call for post-quantum digital signatures. As a multivariate construction, QR-UOV is attractive due to its compact public-key sizes compared with conventional UOV schemes. In this work, we present QUISA, the first reported high-performance instruction-set architecture (ISA)-based coprocessor for the complete hardware realization of QR-UOV. To improve throughput, QUISA integrates a unified SHAKE-128/256 wrapper with a constant-time rejection sampling module, allowing pseudorandom generation and element sampling to execute in parallel. The architecture further employs a dedicated arithmetic unit optimized for Mersenne prime operations, including an efficient multiply-and-accumulate tile and an on-chip LU-decomposition engine for the signing stage. The proposed design is implemented at RTL and evaluated on an Artix-7 FPGA. For SL-I, it achieves signing and verification latencies of 6.68 ms and 4.99 ms, respectively, at 80 MHz.
	Rutvij Bhavsar King's College London
	We introduce a general family of Device Independent Randomness Expansion (DIRE) protocols based on the simplest Bell scenario. This family allows recycling input randomness, permits choosing different input probability distributions, and considers a class of (multiple) Bell inequalities. We also provide a numerical technique to compute tight bounds on the randomness rates for our protocols, as existing techniques are not tractable for our case. Using our techniques enables orders of magnitude improvements in the finite-round regime, from the same experimental setup, thus significantly enhancing the practicality of DIRE protocols.
	Natasha Bierrum University of Bristol
	Quantum optical communication has increasingly become a strategic priority for both academia and industry, with growing investment and innovation in quantum technologies towards new scientific discoveries. However, the main teaching methods in the education of quantum physics include maths-intensive derivations or abstract analogies for the complex systems. We propose a "poor man's" spatial light modulator experiment that is an engaging and interactive learning aid for education in quantum mechanics, and as a test bed for hologram designs for research. The development of the fork diffraction gratings for writing on photographic film is introduced, and the efficiency and robustness of the films for producing beams carrying orbital angular momentum is investigated. How the tools can be used in an accessible way for use in outreach and teaching in undergraduate programmes is also discussed.
	Zofia Borowska Deutsche Telekom AG
	We demonstrate quantum teleportation over Deutsche Telekom's metropolitan fiber testbed in Berlin, with commercial components running at a telecom datacenter. A local Bell-state measurement between 795 nm photons from a weak coherent source and a bichromatic warm-atom entangled photon source transfers the state onto an O-band (1324 nm) photon, which then travels through a 30 km field-deployed fiber loop. An automatic compensation scheme allows to correct for real-world environmental effects on the link. We reconstruct the teleported state via state tomography, reaching an average fidelity of 90%. We look at performance with and without co-propagating C-band (1550 nm) classical traffic in the same fiber, and find that the system works well alongside wavelength-division multiplexed infrastructure carrying live data. Our results are a step toward making quantum networking practical over existing telecom fiber, to show that telecom operators can leverage their deployed fiber to provide the connectivity layer linking quantum computers, sensors, and other quantum devices at the metropolitan scale.
	Kenny Campbell Heriot-Watt University
	Distributed quantum computing is a promising way of overcoming the scalability challenges of quantum computers, but establishing quantum links over large distances remains difficult. This poster will explore quantum data centres (QDCs), in which multiple quantum processing units (QPUs) are housed together within the same warehouse and linked together over short links. By considering such a setting, we avoid the challenges of long-distance quantum communications while retaining the scalability of distributed architectures. In particular, the poster will focus on the impact of different types of noise in the QDC setting, as well exploring how we might combat the most impactful forms of noise. A novel simulation tool for distributed quantum computing, which is now open source, will also be briefly introduced. Finally, some current and future research directions will be outlined.
	Mateusz Duda University of Sheffield
	Quantum emitters coupled to nanophotonic structures are an excellent platform for controllable single-photon scattering. The tuneable light-matter interaction enables the construction of a single-photon switch – a device that can route a single photon from an input port to a selected output port. Such single-photon switching devices can be integrated into reconfigurable photonic circuits to actively control the photon propagation direction in a quantum network. Ideally, a single-photon switch should operate with high speed, efficiency, and fidelity, preserving the state of the input photon in the routing process.  In this poster, we present a review of single-photon switches based on quantum emitters coupled to nanophotonic structures like waveguides and cavities. We discuss the key metrics that quantify the performance of a single-photon switch, summarise different theoretical proposals, and highlight the main experimental platforms that have been used for photon switching, including semiconductor quantum dots, neutral atoms, superconducting qubits, and colour centres.
	Suchetana Goswami QSL, University of Edinburgh
	Authentication is a fundamental building block of secure quantum networks, essential for quantum cryptographic protocols and often debated as a key limitation of quantum key distribution (QKD) in security standards. Most quantum-safe authentication schemes rely on small pre-shared keys or post-quantum computational assumptions. In this work, we introduce a new authentication approach that combines hardware assumptions, particularly Physical Unclonable Functions (PUFs), along with fundamental quantum properties of non-local states, such as local indistinguishability, to achieve provable security in entanglement-based protocols. We propose two protocols for different scenarios in entanglement-enabled quantum networks.  The first protocol, referred to as the offline protocol, requires pre-distributed entangled states but no quantum communication during the authentication phase. It enables a server to authenticate clients at any time with only minimal classical communication. The second, an online protocol, requires quantum communication but only necessitates entangled state generation on the prover side. For this, we introduce a novel hardware module, the Hybrid Entangled PUF (HEPUF). Both protocols use weakly secure, off-the-shelf classical PUFs as their hardware module, yet we prove that quantum properties such as local indistinguishability enable exponential security for authentication, even in a single round. We provide full security analysis for both protocols and establish them as the first entanglement-based extension of hardware-based quantum authentication. These protocols are suitable for implementation across various platforms, particularly photonics-based ones, and offer a practical and flexible solution to the long-standing challenge of authentication in quantum communication networks.
	Subhasish Guha University of Warwick
	Cavity enhanced spectroscopy is an experimental technique that is widely used across many different fields, where the enhancement is typically quantified in terms of an increased effective length for the interaction between the light and the sample. The enhancement to the precision can also be quantified in terms of the Fisher information. We find that detuning the cavity frequency from the transition of interest can increase the precision for dipole moment estimation beyond the cavity enhancement that can be achieved when the cavity is made resonant with the transition. This behavior may be understood rigorously from the quantum Fisher Information of pulsed single photon probes.
	Thomas Hird University of Birmingham
	Heralded Quantum Memories as a non-demolition photon detector
	Quantum Memories have been identified as a key component in future quantum networks, but at present, there isn’t a simple way of determining if storage/retrieval from a memory has been successful. Here, I present a novel protocol for a heralded quantum memory that functions as a non-demolition single‑photon detector. By determining if storage and retrieval are successful in the memory, you can confirm the spatial and temporal existence of the photon, without collapsing its waveform or destroying any entanglement it may have. I further demonstrate how this could be applied to arbitrary polarisation qubits, and can be further used to create heralded Bell states from two single photons, with a success probability of 50% (compared to the usual 1/8 probability from four single photons). This non-demolition detection capability of a quantum memory could enable new protocols in quantum networking, entanglement distribution, and photonic quantum information processing.
	Daniel Hodgson University of Sheffield
	Deterministic entanglement of spectrally-distinct quantum dots.
	Semiconductor quantum dots are efficient single-photon sources that can be integrated into photonic devices. Strong electromagnetic interactions with low-lying spin states enable quantum operations to be performed on the dots creating a platform for distributed quantum information processing. At present, entangling protocols can be used to generate a maximally entangled pair of spectrally-distinct quantum dots; however, this becomes more difficult as the emission lines of the emitters become more distinguishable until it fails altogether. Due to randomness in the fabrication of quantum dots, it is a priority to develop new techniques for generating high degrees of entanglement efficiently in non-identical quantum dots. I present a protocol that deterministically generates maximal entanglement between two quantum dots with totally distinct spectral profiles in one pass. The protocol uses a pair of entangled photons generated in a type-II SPDC process and two quantum dots embedded in a Mach-Zehnder interferometer.
	Nicole Luc University of Bristol
	In quantum circuits, entanglement is a computational resource, allowing correlations that cannot be reproduced by classical circuits. These quantum correlations can be measured using the CHSH Bell test, which can equivalently be formulated as a nonlocal game in which quantum strategies achieve higher winning probabilities than classical strategies. Here we present experimental progress towards implementing a quantum circuit designed to outperform any linear classical circuit. Our circuit consists of 48 parallel CHSH instances in a fully connected 8-user quantum network that realises a collective computational task whose success probability exceeds that achievable by classical systems. We demonstrate progress towards this advantage of quantum circuits over classical linear circuits by violating the classical winning probability threshold of 75% and achieving close to the quantum limit of ~85.4% (cos²(π/8)).
	Hannah McAleese Munster Technological University
	Strategies for entanglement distribution in optical fiber networks
	Distributing entanglement over long distances remains a challenge due to its fragility when exposed to environmental effects. In this work, we compare various entanglement distribution protocols in a realistic noisy fiber network. We focus specifically on two schemes that only require the sending of a nonentangled carrier photon to remote nodes of the network. These protocols rely on optical CNOT/CPHASE gates, and we vary the probability with which they can be successfully performed. Encoding our entangled states in photon polarization, we analyze the effect of depolarizing noise on the photonic states as the carrier passes through the fibers. Building a robust model of photon loss and calculating the distillable entanglement of the noisy states, we find the entanglement distribution rate. We discover that methods involving a separable carrier can reach a higher rate than the standard entanglement distribution protocol, provided that the success probability of the optical CNOT/CPHASE gates is sufficiently high.
	Nathan Moses University of Bristol
	Compact, broadband sources of polarisation-entangled photons based on integrated photonics are essential for scalable quantum networks. Here, we present an integrated polarisation Bell-state generator that converts path-entangled qubits into polarisation-entangled qubits using a polarisation-diversifying grating coupler. The source employs two ring-resonator photon-pair generators, interferometrically coupled to their respective bus waveguides, to produce the Bell state. Previously, we demonstrated that such interferometrically coupled resonators can achieve a high brightness of 93,000 detected coincidences/s and a heralding efficiency of up to 97.87 ± 8.97%, enhancing entanglement distribution efficiency. In this work, we show that the integrated Bell-state source achieves a fidelity of 90.88 ± 1.3% and an extractable secret key rate (SKR) of 43.28 ± 3.47 bit/s at a fidelity of 84.4 ± 0.3%. Our results provide an initial characterisation of a reproducible and manufacturable Bell-state source suitable for polarisation-based entanglement distribution.
	Joseph Niblo Heriot-Watt University
	Photonic quantum metrology has demonstrated advantages in precision and resource efficiency for applications such as atomic clocks, magnetometry and gravitational wave detection. When estimating one parameter, it has been shown that the fundamental precision bound, the quantum Cramér-Rao bound (QCRB), can always be asymptotically saturated. However, when extending to multiple parameters, the intrinsic incompatibility of quantum measurements represents a fundamental hurdle, and the QCRB cannot always be saturated. In this poster, we present an experimental protocol achieving high-precision characterization of two parameters encoded on polarisation degrees of freedom, approaching the quantum Cramer-Rao bound (QCRB). We report measurements across the parameter range, achieving within ~10% and ~20% of the quantum Cramér-Rao bound, with as few as ~120 samples. This work demonstrates the efficacy and feasibility of the scheme to achieve the highest possible precision, offering a pathway to polarimetric sensing of multiple parameters.
	James Tai University of Bristol
	Current methods for generating multiphoton GHZ states generally rely on spatial multiplexing of multiple probabilistic entangled-photon sources. As photon number increases, the need for simultaneous successful generation across several sources causes the overall generation rate to decrease exponentially, creating a major scalability bottleneck. We propose a protocol for distributed multipartite GHZ-state generation using temporal multiplexing and active feed-forward control of probabilistically generated Bell pairs. In this scheme, successful pair-generation events are heralded, and one photon is stored in a delay loop to synchronize with photons generated in later time bins. Through storage, switching, and interference, temporally separated Bell-pair events are fused into larger multipartite entangled states. These states can then be distributed across different nodes of a quantum network, allowing entanglement to be shared among multiple users rather than only between two parties. This protocol provides a scalable route toward network-distributed GHZ resources, enabling applications beyond pairwise QKD and future multi-user quantum communication.
	Ben Taylor University of York & Toshiba Europe Ltd
	We demonstrate a practical countermeasure against a well-known class of attacks on quantum key distribution (QKD) systems that exploit detection efficiency mismatch, where the receiver’s detectors do not exhibit identical responses to incoming photons across all degrees of freedom. This class of quantum hacking strategies is broad and significantly includes the time-shift attack, which targets an arrival-time-dependent side channel at the receiver. The four-state countermeasure, previously only proven to be secure in theory, is implemented here on a GHz-clocked prototype QKD system and evaluated for its security and performance. We show that its presence enables almost complete recovery of the system’s ideal secret key rate. Our results provide strong justification for adopting this countermeasure as a standard component in future scalable and practical QKD systems.
	Ana Maria Torres Heriot-Watt University
	Frequency-bin-encoded photons have potential for applications in quantum networks, as they offer practical feasibility in multiplexing, high dimensionality, and stability in transmission through optical fibers. Recently, fully connected quantum communication protocols have been implemented, where frequency showed an advantage as the entanglement is easily distributed between users with available dense wavelength division multiplexers (DWDM)s, showing simultaneous, secure, and scalable multi-user connections. However, this approach is limited to low rates due to a continuous-wave operation and a strong filtering scheme. We present an alternative source based on a length-extended domain-engineered crystal, which operates in a pulsed regime and generates frequency-bin entangled states without spectral filters or cavity assisted photon generation. By means of domain-engineering, custom spectral profiles can be created by encoding a specific phase matching function (PMF) through the crystal’s nonlinearity profile. Our source is compatible with ITU standard grid spacing, minimizing losses when integrating into existing fiber networks. Our crystal is fabricated with a highly reflective coating on the output, which effectively doubles the interaction length. The source exhibits polarization entanglement between complementary frequency bins, allowing for fully connected quantum networks implementations.
	Oanh Vo University of St Andrews
	Efficient routing of optical fields across multiple wavelengths is essential for scaling integrated quantum photonic circuits. In particular, nonlinear quantum photonic systems often require simultaneous handling of pump and signal fields separated by an octave, such as the telecom-band fundamental harmonic (FH, 1550 nm) and its second harmonic (SH, 775 nm), where insertion loss directly degrades quantum state fidelity.
	We present compact wavelength combiners and filters in thin-film lithium niobate (TFLN) based on fast quasi-adiabatic driving (FAQUAD). By extending the FAQUAD optimization across the full coupler geometry—including transition and bend regions—and deriving closed-form analytical models, we achieve broadband, low-loss operation at both wavelengths. Experimentally, devices fabricated on a 300‑nm TFLN platform exhibit added loss below 0.1 dB across 1550–1600 nm, with minimum values of 0.04 dB at FH and 0.021 dB at SH. These results establish a practical wavelength-routing component for integrated quantum photonic circuits.
	James Waller University of Cambridge
	Controllable and efficient quantum nodes, including quantum memory or deterministic generation of multi-dimensional cluster states, are essential for scalable quantum networks. Recently, it has been shown in GaAs quantum dots that a quantum register of ~10^5 nuclei can be collectively excited by a central electron spin to deterministically store multiple qubits for up to 130(16) μs. However, this storage time is still well below the minimum required millisecond level storage time of quantum networks. To further increase storage time, efficiency, and readout and state fidelity, we design and fabricate gold coplanar waveguides both on and above the GaAs quantum dot heterostructure. The direct on-chip control of the central electron spin and ensemble of nuclear spins removes the need for two color off-resonant Raman pulsed processes for electron spin control, meaning that single-shot readout and complete nuclear spin control can be achieved. On-chip microwave control also opens the potential for increased fidelity of controlled SWAP gates and dynamical decoupling to increase the storage time theoretically up to the 100s of milliseconds regime. We optimize the waveguide for high magnetic field delivered to the quantum dot with a minimal heating and E-field that can disrupt the charge environment.
	Hobbs Wilett QET Labs, University of Bristol
	We present HedgehQGS – a van-portable optical ground station for satellite quantum key distribution (QKD).
	While fibre based QKD can achieve very high key-rates, without quantum repeaters the photons must traverse the whole fibre length, and is therefore limited by loss. At a long enough distance, or to access users without fibre connections, like ships and planes, satellite QKD can give access to secure cryptographic keys. Our portable ground station is multi-mission, compatible primarily with OPS-SAT VOLT (ESA) and SPOQC (UK Quantum Comms Hub). Portability allows you to test potential sites, avoid poor weather and move with other portable assets. The telescope will support multiplexed NIR polarisation satellite QKD sources. With live QKD post-processing with integrated CCSDS-compliant free space optical communications. The ground station also supports a fast polarisation-compensation scheme, supporting low Size Weight & Power (SW&P) QKD satellite sources connected internally by optical fibre for modularity.
	Mingqi Zhang University of Southampton
	Title: Energy‑Efficient, On-Chip Terahertz Interfaces for Scaling Optical Quantum Networks
	Abstract: We report the development of energy‑efficient, low‑loss terahertz (THz) interfaces designed to address the scalability bottlenecks of optical quantum networks [1,2]. The proposed approach is based on high‑temperature superconducting THz emitters, enabling compact, cryo‑compatible sources with reduced dissipation and enhanced spectral purity compared to conventional semiconductor platforms [3]. These devices are engineered as hardware interfaces between optical quantum nodes, supporting ultrafast interconnects while preserving stringent loss and noise requirements critical for quantum networking. Building on this hardware platform, we develop THz‑compatible orthogonal frequency‑division multiplexing (OFDM) schemes optimized for superconducting emitters [4], enabling flexible spectral allocation and high data‑rate classical control channels. In parallel, we propose quantum key distribution (QKD) protocols co‑designed with the THz hardware, leveraging low‑loss transmission and precise temporal control to support secure key exchange across short‑ to mid‑range links [5]. Our results demonstrate how superconducting THz interfaces can simultaneously support energy efficiency, low loss, and protocol‑level functionality, offering a scalable route toward expanded optical quantum network architectures.
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