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CERN and Quantum Technologies
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CERN openlab 

organises the first 

workshop on 

Quantum Computing 

for HEP

400+ attendees from 

CERN, HEP, and 

industry. Start of first 

collaborations

Nov 2018

Oct 2019

First discussions with 

CERN management 

about establishing 

more formal 

quantum technology 

investigations

The CERN QTI 

proposal is 

presented to and 

supported by the 

CERN SPC

June 2020

Sep 2020

The CERN QTI is 

presented to and 

supported by the CERN 

Council. Approval from 

CERN management is 

formally given

Sep 2021

The CERN QTI 

Roadmap is 

published

The CERN QTI 

Phase 1 starts, 

governance is 

established, 

including the 

Advisory Board

Jan 2021

Oct 2022

OQI concept 

launched with 

CERN as a founding 

member and 

scientific support 

from the QTI 

QT4HEP 

International 

Conference

Nov 2022

Jan 2023

QTI 2 proposal 

preparation 

launched

QTI 2

approved

June 2023



Main objectives

• Identify areas of knowledge and technology where CERN can make an impact on the 
development of quantum technologies

• Conduct a scientific investigation of the potential impact of quantum technology on 
CERN and related physics programmes implemented as a set of joint projects

• Align and collaborate with quantum initiatives in the CERN Member States to support 
the development of quantum capacity

• Facilitate the collaboration across the HEP community and between HEP and quantum 
technology experts outside HEP

CERN QTI Phase 1
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CERN QTI Strategy and Roadmap
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Developed at the beginning of the QTI Phase 1 with the CERN community and international experts. Reviewed and 
endorsed by the QTI AB Members and announced at the SPC and Council in September 2021. Formally published in 
September 2021 (https://zenodo.org/record/5846455#.ZFEwU4JBy4Q) 

Four main high-level objectives covering science, technology, and collaboration, with detailed sub-goals

T1 - Scientific and Technical 

Development and Capacity 

Building

T2 - Co-development

T3 - Community Building

T4 - Integration with national and 

international initiatives and 

programmes
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R&D Interests

5

Computing Sensing Communications Theory

Simulation

Reconstruction

Classification

QKD 

infrastructures

Quantum Internet

Quantum Field 

TheoryLow-energy experiments, quantum 

states measurements, nano-

technologies

https://doi.org/10.1140/epjst/e2015-02607-4

Lattice QCD

https://cds.cern.ch/record/2703396

Future HEP Detectors
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QT4HEP Conference
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Successful QT4HEP Conference in November 2022, more 

than 250 attendees. A working group on Quantum 

Computing for HEP has been formed with participation 

from HEP Institutes in EU, US, Japan and other countries 

showing the impact that CERN is having in the field via the 

QTI activities.
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A joint paper across the HEP 

community published in Spring 2023. 

48 contributors from HEP institutes in 

EU, US, and Japan

https://arxiv.org/abs/2307.03236



Why CERN should engage in Quantum Technologies?
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QT4HEP HEP4QT

Can CERN stay 

out of quantum 

technologies?

How can CERN 

contribute to 

quantum 

technologies?

Prepare and develop technologies, 

capabilities, and skills required by the 

CERN scientific programmes and 

allow CERN to use and interoperate 

with future quantum infrastructures 

(LHC/HEP, LowEP, Physics Beyond 

Colliders, accelerators, software, 

computing, networks)

Exploit, extend, adapt, share, co-

develop technologies and 

competences uniquely available at 

CERN, boost development and 

adoption of QT beyond CERN, 

contribute to capacity in the Member

States. Use CERN reputation as a 

facilitator of collaboration, accelerate 

adoption, maximise impact



CERN QTI Phase 2 – 4 Centres of Competence
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HYBRID QUANTUM 

COMPUTING AND 

ALGORITHMS (IT, TH, EP)

QUANTUM NETWORKS 

AND COMMUNICATIONS 

(IT, BE)

COLLABORATION FOR 

IMPACT (IT, IPT, IR)

CERN QUANTUM 

TECHNOLOGY PLATFORMS

(EP, BE, TE, SY)



THE OPEN 

QUANTUM INSTITUTE

https://oqi.gesda.global

An initiative hosted by CERN, born at GESDA, supported by UBS

https://oqi.gesda.global/


The Open Quantum Institute 
What is it and what does it propose?

The OQI has four core objectives, which we call the “4A’s” 

ACCELERATING APPLICATIONS FOR HUMANITY 
Realising the full potential of quantum computing by accelerating the use cases geared 
towards achieving the SDGs, thanks to the combined forces of researchers and developers, 
entrepreneurs, the United Nations, and large NGOs. 

ACCESS FOR ALL 
Providing global, inclusive and equitable access to a pool of public and private quantum 
computers and simulators available via the cloud.

ADVANCING CAPACITY BUILDING 
Developing educational tools to enable everyone around the world to contribute to the 
development of quantum computing and make the most of the technology. 

ACTIVATING MULTILATERAL GOVERNANCE FOR THE SDGS 
Providing a neutral forum to help shape multilateral governance of quantum computing for 
the SDGs.

The Open Quantum Institute (OQI) seeks to inclusively unleash the powers of quantum computing to ensure 
that the whole world contributes to and benefits from quantum computing.

The OQI has the potential 
to be the first truly 
multilateral effort to 
accelerate applications of 
quantum computing for 
the SDGs. 

27Oct2023
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x

→ articulation of SDG use cases

→ real-world implementation

→ scientific review

The Open Quantum Institute 
SDG Use Cases for Quantum –bridging science and diplomacy stakeholders

→ E.g.: Food production, Anti-microbial 
resistance and carbon reduction. More at 
https://oqi.gesda.global/applications/

Partners

Bespoke methodology
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https://oqi.gesda.global/applications/


CERN and the QTML 2023

We believe that Quantum Computing and Quantum Technologies in Machine Learning will
have a disruptive effect on science and research in the years to come

However, the road ahead is still steep and largely unchartered

Collaboration across disciplines and events like the QTML are the most effective ways of 
accelerating discoveries and applications and CERN is proud to host this year event and 
promote the work done by a very committed and enthusiastic community

Thanks for your contributions and enjoy the event
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