


» N\
- Accelerating Innovation

How CERN Technology Makes its Way into Society
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Oct 4, 1952: provisional CERN Council meets in Amsterdam

e (Geneva was chosen
as the site for the
Laboratory

« Decided to build a
25-30 GeV Proton
Synchrotron
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Machine Learning and Deep Learning Industrial Controls and Automation
Data Analytics Metrology  High and Ultra High Vacuum Systems
Health, Safety and Environment Management Cryogenics

Optoelectronics and Microelectronics High Volume Data Management & Storage

Superconducting Magnets Particle Acceleration and Control

Radiation Protection and Monitoring Particle Tracking and Calorimetry

Sensors Material Science Cooling and Ventilation
Robotics

Collaboration Tools Radio Frequency Technology

Manufacturing and Mechanical Processes
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Some historic examples
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]
CERN as trusted non-commercial innovation partner
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HEALTHCARE  ENVIRONMENT DIGITAL AEROSPACE QUANTUM

Focus on industry in the CERN Member States
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Mobilize tech
experts

Create tech and
IP dossiers

Scout for
technologies

Mobilize
innovation
partners

Create value
propositions

Search unmet
needs
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]
Shaping innovation partnerships

(v Discussion with ) ’ S h ape @ Formalize partnership:\
Innovation / R&D

management  Define innovation - Collaborative R&D
- Discovery day program ambitions and technical - License

at CERN needs - Consultancy
» Find mutual interest  Discuss expertise - Contract Research

contributed by partners

. * Timeline, resources, IP
e DiSscover i Sl EXecute
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Shaping innovation partnerships

Licence Consultancy/Service Open source access

* Access to existing * Specific issue » Specific solution » General issue * Open source
solution « Time of experts « Qutsource its « Jointly find solution software
* Support to * Time of facilities development to » Jointly develop * Open source

implement CERN solution hardware

CERN
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TRUSTroke EU Project




Almost all software at CERN Is Open Source

(z ‘.7 i
{ROOT w5

S OXIE ‘RUCIO
his 4 ml

®

CernVM-FS BioDynaMo




]
And not just software...

CERN Open Hardware Licence 2.0:
family of licences that governs the
use, copying, modification and

distribution of hardware designs.
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Open Source
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PARTNERSHIPS
FOR THE GOALS
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Fight against

cancer

Performing infrastructure

Fight against

REDUCED
INEQUALITIES




HighLo Project k Igh )

U.S. Treasury Bond September 2009 contract

07:47:10 - 07:47:30 AM CT
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CERN b Maastricht
\j < University

Price (Points)

Volume in LOB level

WAGENINGEN

UNIVERSITY & RESEARCH

Seconds since
start of plot
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0o 200 400 600 800

Messages since 07:47:10 on July 20, 2009
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Exchanges Regulators
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DEUTSCHE BORSE
,‘/‘/ GROUP i

norp pooL €% CME Group

A EURONEXT COMPANY
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CERN Innovation Programme
on Environmental Applications

CIPEA
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Production
Transformation
Distribution
Storage

SUSTAINABILITY AND
GREEN SCIENCE

Power Management
Heat Management
Industrial Processes

CERN | Business Development & Entrepreneurship

CERN KNOWHOW

Superconductivity
High Field Magnets
High Vacuum
Cryogenics
Materials
Artificial Intelligence
Advanced Sensors
Rad-Tol Systems
Thermal Control
Radioprotection

—

CLEAN TRANSPORTATION AND
FUTURE MOBILITY

Aviation

Shipping

Rail

Automotive

CLIMATE CHANGE AND
POLLUTION CONTROL

Monitoring
Modelling
Mitigation
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125m 5m 25m
+/- 800kV HVDC Superconducting cable XLPE Copper Cable
4 GW Capacity 4 GW Capacity 4 GW Capacity

(1 bi-pole = 2 cables) (2 bi-pole = 4 cables)
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|
Startups and Spin-offs

Digital Sciences:
Data Intelligence

Colnec Health
Fossil lon Technology

Robotics , =
1zom

Ross Robotics Safetyn

Industrial Controls

Securaxis

Radio Frequency Technology o

ADAM /

High & Ultra-High ( Start-ups & SMEs
Vacuum Systems * Using CERN
2D Heat Technology

Cooling & Ventilation
Oxford Nanosystems ——

D

nwdirla A~
Darticlae A
Particlie AC

& CLONTrol
Artemis Analytical
D-Beam

Manufacturing

& Mechanical Processes

Croft Additive Manufacturing

ljspeert Innovative Technologies
CERN Business Development & Entrepreneurship

Digital Sciences:
Digital Libraries
TIND

. Digital Sciences:
Simulation Software

FEAC Engineering
Innocryst
Neuschnee

Sensors

Advacam OY

Advacam SRO

Amsterdam Scientific Instruments
Quantum Detectors

MARS Bioimaging

Terabee

X-Ray Imaging Europe
X-Spectrum

* Power Electronics,
Optoelectronics
& Microelectronics

A20 Innovation Solutions
Camstech
Picotech
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Venture Connect
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Offering curated CERN technologies
to deep-tech start-ups

ACCURATE chip Structured Laser Single Frequency AstroMesh
High-Precision ASIC Beam Laser Satellite mesh

Long-range laser Ultra-narrow network
linewidth RAMAN
laser

White Rabbit RUCIO Ultralight Coldplate

Sub-nano second Management of cooling of heat
Time synchronization large datasets dissipating elements
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Worth Remembering...

« Collaboration drives success In big science.

* Educating and nurturing talent is a key ingredient.

* Big science fuels long term innovation potential.

* Diverse (surprising!) applications with social impact.

« Mind the gap — in language, clockspeed and culture.
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Be aware... magic may happen!




