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Discovering CERN:
Introduction to Knowledge Transfer
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Vﬂat we do

« One of the world’s leading research centres to answer fundamental physics question

What is the Universe made of? Large lladron Collider

... we only know 4%... R m 2

« Analysis of microscopic big bangs

« Famous for 27km long Large Hadron Collider &
discovery of Higgs Boson particle in 2012
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Collaboration
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Three main areas of operation

Accelerators Detectors Com putmg

CERN is a treasure cove of know-how and technologies.
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ML Application in high energy physics

Key:
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— Hlectron
——— Charged Kacron (eg.Pior)
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Data Analytics & Machine Learning

Proven CERN capability In development, opportunity for joint R&D

Simulation Graphs Machine design

Distributed

Fast ML Anomaly detection Industrial controls computing

Use case Simulation and
specific reconstruction with Exploring Graph NNs for Determining optimal
generative DL for high-multiplicity problems machine design and
efficient computation with non-linear distances component configuration
Ultra-fast on-edge Object identification, Machine efficiency and _ Optimization of
. - classification, anomaly o . . distributed computing,
inference under strict P predictive maintenance with g
latency constraints detection in big and industrial control systems storage, and networks;
noisy data sets fast I/0O for large files
Computing
ML in Robotics Quantum ML parallelization

Large scale, science grade data
analytics and visualization

+ Optimization and evaluation for science-grade precision of large data
sets using advanced data analytics

R
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Cross use
case

- Data visualization, interactive plotting (e.g., statistical visualizations,
uncertainties, distributions), model visualization

» Large-scale, quality-controlled CERN data as testbed/ benchmark (e.g., Remote maintenance Research quantum Training and
single data set with 100m examples, >1TB) and safety with algorithms to solve optimization of complex
autonomous robots pattern recognition, NNs on parallelized GPU
and computer vision classification and

h infrastructure
generation problems
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Focus: White Rabbit Technology

« sub-nanosecond accuracy & picoseconds precision of synchronization of control / data
acquisition systems

« (Gigabit rate of data transfer

« fully open and commercially available hardware, firmware and software

» 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 synchronization (Now included in IEEE
1588-2019 High Accuracy Profile)

 Deterministic data transfer
» Initial specs: links <10 km & <2000 nodes
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CERN Knowledge Transfer (KT

Giovanni Anelli Myriam Ayass

Group Leader Deputy Group Leader,
Section Leader IP
Management and KT
Policies & Legal Advisor

Amanda Diez Mariane Dissing

Fernandez Group Administrative
3 Officer
Knowledge Transfer Officer

Antoine Le Gall Marcello Losasso

Communication and Knowledge Transfer -
Marketing Fellow Industrial Relations
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Audrey Ballantine Hafida Boufraioua Inmaculada Cano

Support Officer N
Entrepreneurship

Development Fellow

Helen Dixon-
Altaber Section Leader Business
Development &

Communication and A
Entrepreneurship Section

Training Support Officer
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Sandra Muhr Rita Pinho
Junior Medical Applications Medical Applications Officer Raimondo Entrepreneurship

Officer

Enrico Chesta
Aerospace and

LOPeZ Environmental Applications
Legal Advisor Coordinator

OlI.VIa Fabrgs;hl Benjamin Frlsch Eric Justafre
Junior Communication Knowledge Transfer Officer

and Marketing Officer Legal Advisor

Alessandro Ash Ravikumar

Medical Applications Development Officer

Officer

N

Manuela Cirilli Priyanka Dasgupta
Section Leader Communication and
Communication and Marketing Fellow

Training, Medical

Applications advisor

Linn Kretzschmar Marzena Lapka

Knowledge Transfer Fellow Communication and
Marketing Officer

Jenny Thuy Do Nick Ziogas

Visiting Researcher Knowledge Transfer Officer




KT_’S Mission
AN

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
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From CERN technology...

eNVIRONMEY .

FROM CERN
TEGHNOLOGY
TO SOCIETY

... fo society
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Knowledge Transfer Tools

Funding Opportunities for Collaborations and

CERN Projects . , Networks
@

Knowledge
Transfer
Ecosystem

Support for
CERN Personnel

Intellectual Property
Management
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Internal Funding Opportunities

37-900k CHF funding received per project

> 3M CHF total funding allocated for projects taking CERN tech into society

>60

Projects funded

o6

Projects funded

since 2011 % since 2014
Projects funded : i) Projects funded
CERN Knowledge Transfer Fund  in 2022 CERN Medical Applications Budget in 2022
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HIGHLIGHTS
o Al A GLANCE CIPEA

CERN Innovation Programme

OUR DOMAINS A on Environmental Applications

o LEALTHCARE @ﬁ AEROSPACE

022

CLEAN TRANSPORTATION
Ty /N AND FUTURE MOBILITY
o gT 51 DIG'TAL Production % Aviation
Transformation '\_/ Shipping
QUANTUM N = Distribution Rail
Storage Automotive
ENVIRONMENT
CERN KNOW-HOW
|NTELLE CTU AL N Superconductivity
-l )- High Field Magnets
PROPERTY AND LICENSING CQ@ High Vacuurn
Cryogenics
Materials
ntracts by T Artificial Intelligence
L 3 Assignment of IP Rights Advanced Sensors
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" ermal Lontro
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I
New technologies DN 5 service & Consultancy
disclosed internally [ 3 others SUSTAINABILITY AND CLIMATE CHANGE AND
Contracts by Partner GREEN SCIENCE POLLUTION CONTROL
W 4 Ferar e menea Power Management Monitoring
P 20 industry Heat Management Modelling
AN 13 institutesanoratory Industrial Processes Mitigation

6 University

[
AN 2 other

Knowledge Transfer
contracts signed
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How to collaborate with CERN

Start a company based on CERN technology or
know-how
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Examples

CERN and Airbus partnership on future
clean aviation

CERN and Airbus UpNext sign a collaboration agreement to assess the use of
superconducting technologies for future low-emission aeroplanes.

Knowledge sharing | 01 December, 2022

lli Timepix: from CERN'’s galleries to the Moon

The renowned Timepix detector celebrates its 10-year anniversary on the
International Space Station by flying to the Moon: the chip features in NASA's future

lunar programme

| 16 November, 2022
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CERN to partner with industry on
innovation to reduce environmental impact
of large-scale facilities

In its commitment to minimising its environmental impact and developing

- technologies that can help society towards a better planet, CERN has formed an
innovation partnership with ABB, with the aim of reducing the Laboratory’s energy
consumption

Knowledge sharing | 14 June, 2022

. _ LW CERN and CNAO, a long-standing
collaboration in the fight against cancer

On November 24, the CNAO (Centro Nazionale di Adroterapia Oncologica)
hadrontherapy centre in Pavia, Italy, will organise a special event to celebrate twenty
years of CNAO.

Knowledge sharing | 22 November, 2021




Subscribe to the KT newsletter Follow us on social media

Visit KT.CERN H#HCERNKT] @ @ w



