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Four pillars underpin CERN’s mission

RESEARCH

EDUCATION 

& TRAINING

TECHNOLOGY 

& INNOVATION

COLLABORATION



Some historic examples

WWW TRACKERBALL TOUCHSCREEN



Our toolbox to accelerate innovation



https://link.springer.com/article/10.1186/1878-5085-4-9
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From the 
PIMMS Study @
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An intense beam of electrons is produced in a 
photoinjector, accelerated to around 100 MeV and then 
is expanded, shaped and guided to the patient.

The design of this facility is the result of an intense 
dialogue between groups at CHUV and CERN.

Jean Bourhis from CHUV: 
“The clinical need that we have really converges with 
the technological answer that CERN has.”

FLASH VHEE therapy

CLIC technology for a FLASH VHEE facility 
being developed in collaboration with CHUV 
(Lausanne University Hospital) and THERYQ 
(ALCEN Group)
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Environmental Applications: Key Areas for CERN
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High Priority CIPEA Poles of Competence in 
Environmental Applications

Accelerator Driven and 

Advanced  Nuclear Reactors

Liquid Hydrogen Storage 

and Handling Systems

SC Links for On-board, Data Centers 

and Grid Power Distribution

Engineering Systems and Tools for 

Low Emissions and Energy Efficiency

Compact Magnetic Confinement 

Fusion Energy Systems

Technologies and Facilities for Remote

and In-situ Environmental Monitoring 

AI Platforms for Global Phenomena

Modelling and Climate Simulations

Fast, Low-power Computing

Techniques based on AI

We are actively exploring these areas in order to define and build up high profile 
projects together with partners in the MS: please get in touch if you have ideas!



EMP2SCALE: Demonstration of superconducting power 
distribution systems for future LH2 electric aircraft

Feasibility assessment of SC transmission lines in the powertrain of future electric planes

➢ SCALE demonstrator consists of a DC link (cable and cryostat) with two current leads

➢ Cooling system based on gaseous Helium

Impact: Support critical decisions on advanced technologies for clean aviation with the ambition to:

➢ Halve weight and volume of components

➢ Reduce voltage to below 500V 

➢ Increase system efficiency (+5-10%)

SCALE demonstrator designed – dec 2022

SCALE demonstrator assembled – sep 2023

SCALE demonstrator tested – dec 2023

Integration with Airbus ASCEND developments - ongoing Airbus and CERN SC powertrain demonstrators: 

ASCEND layout and SCALE mock-up

Project kick-off: Sept 2022
TE-MSC

A. Ballarino

https://kt.cern/news/press-release/knowledge-sharing/cern-and-airbus-partnership-future-clean-aviation

https://kt.cern/news/press-release/knowledge-sharing/cern-and-airbus-partnership-future-clean-aviation


VULCAN - Versatile Ultra Compact Accelerator (electron)-driven 
Neutron source for material analysis green technologies R&D

Development of a compact source for neutron scattering applications like non-destructive 

measurement of internal stresses and dendritic growth in metallic and ceramic structures 

➢ Characterise the Target-Moderator-Reflector system for generating neutrons in CERN’s CLEAR beamline

➢ Develop conceptual design for compact and affordable electron linac optimized for VULCAN requirements

TMR assembly test in CLEAR

Electron linac conceptual design

Refinement of TMR design and additional tests in CLEAR

Project kick-off: October 2023

ATS-DO

S. Stapnes

L. Wroe

Impact: 

➢ Explore alternatives to lithium-ion batteries (e.g. sodium-ion and 

magnesium-ion)

➢ Improve solid oxide fuel cells by studying local structure

and oxygen electrocatalysis



Thank you for 

the attention


