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CERN, a treasure cove of know-how and technologies.



Health, Safety and Environment Management

Superconducting Magnets

Sensors
Robotics

Radio Frequency Technology

Radiation Protection and Monitoring Particle Tracking and Calorimetry

Particle Acceleration and Control

Optoelectronics and Microelectronics

Metrology

Material Science

Manufacturing and Mechanical Processes

Machine Learning and Deep Learning Industrial Controls and Automation

High Volume Data Management & Storage

High and Ultra High Vacuum Systems
Data Analytics

Cryogenics

Collaboration Tools

Cooling and Ventilation



Maximise the technological and knowledge return to society, in 
particular through Member States industry

Promote CERN as a centre of excellence for 
technology and innovation

Demonstrate the importance and impact of fundamental 
research investments

KT’s Mission

More information: https://kt.cern/

https://kt.cern/


Licence

• Access to existing 
solution

• Support to 
implement

Consultancy/Service

• Specific issue

• Time of experts

• Time of facilities

Contract research

• Specific solution

• Outsource its 
development to 
CERN

Collaborative R&D

• General issue

• Jointly find 
solution

• Jointly develop 
solution





From PIMMS (Proton Ion Medical 
Machine Study) @ CERN, with TERA and 
INFN, to the CNAO and MedAustron
hadrontherapy centers

Image credit: MedAustron

A success story with Austria: MedAustron



A strategy for CERN: 

Next Ion Medical Machine Study (NIMMS)

Why ions?
• Proton therapy is now commercially available.
• Ion therapy (mainly carbon) still bespoke facilities.

What is NIMMS?
• R&D programme based at CERN for critical technologies related to ion therapy accelerators
• strong societal impact building on existing CERN competences
• without competing with ongoing activities in Member States

How to proceed?
Focus on the development of few key technologies (a toolbox) corresponding to CERN core
competences. 

Slide credit: Maurizio Vretenar / Manuela Cirilli



1. Small synchrotrons

for particle therapy

2. Curved superconducting magnets 

for synchrotrons and gantries

3. Superconducting gantries

Reduced dimensions 

with improved 

performance 

(injection, extraction)

Canted Cosine 

Theta, NbTi or HTS

Precise beam delivery 

on multiple angles

4. High-frequency ion linacs
Compact bent layout
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Four NIMMS workpackages

Slide credit: Maurizio Vretenar



The Medipix Collaboration

Medical imaging, space dosimetry, education, and material analysis



ESA and NASA: using Timepix for space radiation monitoring

https://www.nasa.gov/feature/nasa-cern-timepix-technology-
advances-miniaturized-radiation-detection

https://www.nasa.gov/feature/nasa-cern-timepix-technology-advances-miniaturized-radiation-detection


Artwork



InsightArt: using Medipix for cultural goods analysis:
https://home.cern/news/news/knowledge-sharing/cern-technology-
helps-rediscover-lost-painting-raphael

Image credit: InsightArt
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Transmission Imaging:
Radiology

Modified from: A silhouette of a person

(Liftarn, Wikimedia Commons, PD)



MARS Bio Imaging: next generation X ray finally in color using 
CERN chips https://home.cern/news/news/knowledge-
sharing/spectroscopic-x-ray-imaging-now-certified-medical-use

Image credit: MARS Bioimaging

https://home.cern/news/news/knowledge-sharing/spectroscopic-x-ray-imaging-now-certified-medical-use


CERN Innovation Programme for Environmental Applications

March-May 2022 June 2022 Starts in July 202208 March 2022



REMUS: scalable, adaptable SCADA (Supervision, Control and Data Acquisition ) for 
heterogeneous devices: https://kt.cern/technologies/remus

https://kt.cern/technologies/remus


White Rabbit Time Synchronisation
How it started

Need to distribute in real-
time the magnetic field 
along the accelerator

Need to have precise 
timestamps on each event in 
detector



White Rabbit Time Synchronisation
What is does

Based on well-established standards

 Ethernet (IEEE 802.3)

 Bridged Local Area Network (IEEE 802.1Q)

 Precision Time Protocol (IEEE 1588)

Extends standards to provide

 Sub-ns synchronisation  

(included in IEEE 1588)

 Deterministic data transfer

Initial specs: links ≤10 km & ≤2000 nodes



White Rabbit Time Synchronisation
Where it’s used?

German Stock Exchange

Cubic Kilometre
Neutrino Telescope

National Time Labs
(NL, FI, FR, US, UK, IT)

Modified from: Innenansicht der Frankfurter Börse nach

Renovierung (DesertEagle, Wikimedia Commons, PD)

https://white-rabbit.web.cern.ch/

https://white-rabbit.web.cern.ch/


ZENSEACT (formerly Zenuity) teams up with CERN on fast 
machine learning using FPGAs: 
https://kt.cern/news/news/software-solutions-autonomous-driving

Image credit: Zenseact
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• Involve passionate experts on both sides

• Free yourself from your constraints

• Believe in the power of serendipity

Magic will happen



THANK YOU!

benjamin.frisch@cern.ch


