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Transfer Model



LHCring:
27 km circumference

CMS

ALICE
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at a 

glance



Accelerating 
particle beams

Detecting 
particles

Large-scale 
computing

Keycompetences in cutting edge technologies



Very high vacuum



Extreme temperatures



Radiations



Bigdata



Health, Safety and 
Environment Management

Sensors CoolingandVentilation

Radio Frequency Technology

Radiation Protection and Monitoring

Particle Tracking and
Calorimetry

Particle Acceleration 
and Control

Optoelectronics and 
Microelectronics

Metrology

Material 
Science

ManufacturingandMechanical Processes

MachineLearningand
DeepLearning

Industrial Controls and Automation
High and Ultra High VacuumSystems

Data Analytics

Superconducting 
Magnets

Collaboration Tools 

Robotics

High Volume Data Management & Storage

Cryogenics

CERN’sValue Proposition

Link to complete CERNValue Proposition

https://cernbox.cern.ch/files/link/public/8vyxln9xa8Z6n0s?scrollTo=Superconductivity%20and%20Magnets%2003082019.pptx&tiles-size=1&items-per-page=100&view-mode=resource-table&sort-dir=desc


CVC- Support deep tech startups

Eligible applicants CVCPartners

First-time founders

Existing startups

Serial entrepreneur

Incubators

Deeptech VCs

Lawyer firm

Any deeptech 
founder / 
deeptech 
startup with an 
idea and the 
capabilities to 
absorb CERN
tech in a 
product / 
service

Any person/ 
organisation 
with 
capabilities to 
support 
founders / 
startups in 
their journey

Mentors



CERN’s«impact driven» innovation model
(Dissemination of Open Source 
software and hardware)

(Dissemination of proprietary 
Technology & Patents)



CERN’s«application driven» innovation model



Medical 
Applications



Aeropace 
Applications



Environmental Applications - CIPEA



Compact Magnetic Confinement 
Fusion Energy Systems

SC Lines for On-board and 
Grid Power Distribution

Accelerator Driven and 
Advanced Nuclear Reactors

Liquid Hydrogen Storage 
and Handling Systems

Engineering Systems Optimized for 
Low Emissions and Energy Efficiency

Instruments and Facilities for Remote 
and In-situ Environmental Monitoring

Fast, Low-power Computing 
Techniques based on AI

AI Platforms for Global Phenomena 
Modelling and Climate Simulations

CIPEA- Polesof Competence in 
Environmental Applications



CERNand ABBteam up on reducing 
electricity in cooling and 

ventilation.

Example of successstory supported by BSS



enrico.chesta@cern.chhttps://kt.cern/

Thanks for your attention!

mailto:enrico.chesta@cern.ch
https://kt.cern/






FAIR GmbH | GSI GmbH

Big Science as motor –
Technology Transfer at GSI and FAIR

Dr. MartinaBauer
GSI Helmholtz Center for Heavy Ion Research GmbH 

FAIR Facility for Antiproton and Ion Research in Europe GmbH

Swedish Big Science Forum 2024, Lund, Sweden, 31th January 2024
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FAIR GmbH | GSI GmbH

FAIR develops and uses
innovative measurement
methods and techniques.
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High-Tech for FAIR
Various Technologies, Know-how and
Competencies

Detector 
technology

High-frequency/ 
communications technology

Nano
technology

Electrical/ 
Energy technology

(Micro-) 
Electronics

Metrology/ 
Sensors

Laser 
technology

Control/regulation 
engineering

Medical 
technology

Accelerator 
technology

High-voltage/high-
power pulse technology

Vacuum 
technology

IT-Technology/ 
Data processing

Superconductivity/ 
Cryotechnology

Magnet
technology

Space 
Research



GSI/FAIR Technology Transfer
ideate.collaborate.innovate

(Input) (Throughput) (Output)

TRL 1-3

Technology Development

TRL 4-7

ACADEMIA

Knowledge Development

INDUSTRY

Business Development

TRL 7-9

COLLABORATION

Know-how

Methods

Technologies

Expertise

Competencies

Idea Implementation Innovation
Start-ups

Spin-offs

LicensesServices

Products

Consulting
Manufacturing

Technologies



Industrial Cooperations with Industry &
Start-ups
Exploring new technology topics and
trends

GSI Biophysics
Cooperation on range modulators for
pFLASH therapy

Source: https://focused-energy.world/

GSI Plasmaphysics/Phelix Cooperation for
for inertial confinement fusion
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GSI/FAIR Green IT-Cube & Real-Lab
“Digital Open Lab”
Making our infrastructure available for
external partners

offers…

JointR&D provision of infrastructure and IT competencies for joint 
development projects around about HPC, Big Data and ultra-fast data 
acquisition, including software developmentand products.

COLLABORATIONS access to HPC systems and projects for external 
partners via collaboration projects.

PROVISIONOF RACK SPACE offer of services in the data centre.

66



GSI/FAIR’s commitment to enabling
innovations
Fostering collaboration, funding and
support

Financing of…
§ Feasibility studies
§ Validation projects
§ Service projects
§ Start-up projects

Enabling…
the first phase of 
validation and further 
development ofmarket-
relevant technologies.

funded by



GSI and FAIR
A motor for innovation

ü Unique competencies, know-how and infrastructure is available to map out 
new technological trends and applications in cooperation with industrial 
partners.

ü Early involvement of and co-creation with industry to reduce time to market.

ü Established formats to open our unique infrastructure and expertise to external 
partners.

ü Several cooperation forms, support and funding options are available.



Thank you for your attention!

Contact: Dr. Martina Bauer
GSI Technology Transfer

Email: m.bauer@gsi.de

@FAIR GSI@universeinthelab
@ GSI Helmholtz Centre
for Heavy Ion Research @FAIR_GSI_de
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mailto:m.bauer@gsi.de
https://consent.google.com/s?continue=https%3A//www.youtube.com/FAIRGSITheUniverseinthelab&v=cb.20210919-19-p0.de%2BFX%2B720&gl=DE&hl=de&x=6&pc=yt&uxe=23983171&src=1&t=ADw3F8huUkHlbntszuJuaRDUG6zM6ld17g%3A1632384728229&rl=2&ca=r
https://www.instagram.com/universeinthelab/
https://www.instagram.com/universeinthelab/
tps://www.linkedin.com/company/gsi-helmholtz-centre-for-heavy-ion-research/mycompany/verification/
tps://www.linkedin.com/company/gsi-helmholtz-centre-for-heavy-ion-research/mycompany/verification/
https://helmholtz.social/%40FAIR_GSI_de




The FREIA laboratory

a link between 
Academia,

Big Science Facilities 
and Industry

Maja Olvegård
Head of the FREIA division

Uppsala University



FREIA   Facility for Research Instrumentation and Accelerator development

Logo



Examples of knowledge transfer

Photo: Anton Ahl, Scanditronix.



An example of knowledge transfer

“Cold Magnets”

Kompetens- och teknikspridning om kalla magneter
för tillgång till en breddad internationell marknad



”Cold magnets” – superconducting magnets in Sweden

● Competence & technology development
● Produce and evaluate a prototype
● Formulate a “model” for innovation partnerships

The collaboration is the core.



Cold magnets: What did the companies learn?

NyTeknik No. 1, 27 January 2022
Information film: 
https://www.youtube.com/watch?v=WCYZZM7FNdk

● How to collaborative with academia
○ Conditions are different
○ Common language

● Technical knowledge and competence:
○ what their technology can and cannot do
○ prepare for future upgrades
○ be ready for new assignments

● The needs and requirements of the buyer 
○ Big science facilities like CERN

● Contact channels, networking
○ Suppliers and buyers
○ collaborators

https://www.nyteknik.se/nyheter/forsta-gangen-nagonsin-supraledande-magneter-ska-serietillverkas-i-sverige/351504
https://www.youtube.com/watch?v=WCYZZM7FNdk
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Example 2: “Cold boxes”

Nine cryostats for the LHC upgrade at CERN

● RFR Solutions produces

● Uppsala provides 
○ Documentation
○ Quality control
○ Knowledge transfers

● Funded by VR and CERN



FREIA
RFR Solutions

CERN



Please join us!



Extra



10 years of FREIA 

● Superconducting cavity testing for ESS and CERN
● Superconducting accelerating module testing for ESS
● Testing of superconducting magnets for CERN and the Wigner institute for Physics (Hungary)

● R&D on radiofreqency amplifikation, combination and transfer for ESS, CERN, medical industry, and many
other applications

● Design and test of a neutron instrument for ESS/STFC (UK)
● Design of X-ray beam line for MAX IV
● R&D on superconducting magnets for CERN and others
● Vacuum breakdown characterizations for accelerator laboratories
● Design of new accelerator facilities like the Ångström laser, a Swedish Free-Eelectron Laser, the Muon

Collider project, CLIC and the ESSnuSB.
● …



200 x 1 kW

200 
kW

Radio-
frequency
generationSoftiMAX end station

ESS neutrino super-beam

Vacuum 
breakdown

Neutron end stations

NESSA
neutron source

CERN cold powering cryostats

Laser Lab

Many projects within accelerator and instrument development

ESS cryomodules
CERN magnets

AWAKE
plasma acceleration

Kalla Magneter Samverkan



FREIA collaborates with industry






