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Four pillars underpin CERN’s mission

RESEARCH

EDUCATION

2 TRAINING COLLABORATION

TECHNOLOGY
& INNOVATION
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KT'S Mission
AN

Maximise the technological and knowledge return to society,
In particular through (Associate) 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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]
CERN as trusted non-commercial innovation partner

EN\“RONMENT

< FROM CERN
TECHNOLOGY

TO SOCIETY
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Hybrid strategy
tech push & market pull

Mobilize
iInnovation
partners

Mobilize tech

experts ENVIRONMENT

Create tech and Create value

IP dossiers propositions

DIGITAL

Scout for Search unmet
technologies needs
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How to collaborate with CERN
- N\

Start a company based on CERN technology or
know-how

\

@ Service & Consultancy

Licensing

[

R&D Collaborations
/
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Almost three decades of
turning technology into
applications within
various domains



Medipix In a nutshell

Hybrid pixel detectors were developed to respond to a need at the LHC: particle
tracking in high rate environments.

Single particle counting detectors have been widely used in education, space
science, materials analysis and X-ray applications.

Collaborations:

 Medipix2: 17 members
* Medipix3: 23 members
* Medipix4: 20 members

Medipix4 Collaboration is

still open to new members!

) + 10 Medipix & Timepix Licencees
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Aerospace Applications

Image: NASA

Image of the astronaut Chris Cassidy working near Radiation monitoring in NASA'’s Orion vehicle and at
the Timepix USB on the International Space Station the International Space Station

(Courtesy of NASA, photo ref. no. iss036e006175)
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Cultural Heritage

Q&3

InSightART

Measuring the
DNA of your art
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Image: InsightART
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Clinical realisation for photon counting
| Vendor | Siemens [Samsungl ABCT | MARS | GE | Philips | Canon

Advanced Advanced Advanced
FDA 510(k) FDA e
CE Mark 510(k) CE Mark Pre-clinical Research  Research  Research

prototype prototype prototype

Clinical availability
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WHAT IF WE BUILD A STEM EDUCATION PROGRAM FOR
HIGH SCHOOLS, USING OUR PIXELATED RADIATION DETECTORS?
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Workplaces Do It, So Can
Schools: Real-World
Relevance Keeps Girls In
STEM

(&) United UN News
P Nations  Global perspective Human stories

Home Vv Topics Vv Indepth v Secretary-General Vv Media v

AUDIOHUB & S ) ] )
Women are still under-represented in subject areas such as engineering

‘More women and girls in science equals better science’, UN chief declares

Technology sector + Add to myFT

Technology and the Skills Shortage

. _ - .
W\ SRR | e ] A— = EDUCATION

Female students ‘far less likely to get
top degrees’

LeMonde ACTUALITES ECONOMIE VIDEOS DEBATS CULTURE LEGOUT DU MONDE SERVICES

R .

Commissioner Dalli: Women Still

Around the World, Girls Still Face Challenges in STEM Underrepresented in STEM, EU Needs to
Education .
o o — Invest in Research
Education expert Joann DiGennaro talks about the challenges and opportunities in improving learning in STEM fields.
By Sintla Radu | Oct. 11,2018, 2t 600 am Belgium Europe Higher Education News by Erudera News Oct 23, 2023
=) OOO®O

€he New ork Eimes

SUBSCRIBE FOR €0.5

TN CAMPUS - ECOLES D'INGE

Les jeunes femmes scientifiques - America’s Semiconductor Boom Faces
ala conquéte des « métiers

d’hommes » a Challenge: Not Enough Workers



Hybrid Silicon Pixel Detectors:

developed originally for LHC ©
>
Q
®©
Q
== 2
Q
1 X (column number) 256
. |
.....
L y
.........
Taa NEEEE am
high resistivity n-type silicon = .
p-type > aluminium layer . : =
silicon layer = a Q
[ ] n
flip chip RS ESEenAT e 5 - qq;)
bonding with Li® = . o
solder bumps H™ . ’ .
: : Q
"llll_ EEmmEmn O
*
o < -
* = .
* :
* \
lectroni hi . P * _ —
electronics chip single pixel o = - —
read'out cell “‘ = 1 X (column number) 256
I

Why Timepix? How Technology Makes the Difference?




CAFEIN: Federated Learning
Platform for Collaborative Al Training

European artificial
intelligence project
aimed to optimise
stroke treatment.






*Development of high energy beam or
testing radiation hardness with ESA.
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ENSEACT (Volvo Cars
Company) teams up with CERN
on extremely fast machine
learning usino
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o Superconductivity: electrical distribution systems of future hybrid and electric
propulsion planes - reduce the weight of aircraft & increase efficiency

 Cryogenic infrastructures: material testing at extremely low temperatures
—>liquid hydrogen storage on aircrafts

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 zero-emission aero planes.
G 1 DECEMBER, 2022
’ . “PARTNERING WITH CERN WILL HELP PUSH THE
........................... s‘"‘ e, - e
S e - s BOUNDARIES OF RESEARCH, AS WE WORK TO MAKE

SUSTAINABLE AVIATION A REALITY.”

Ludovic Ybanez, Head of superconducting technologies
demonstrator at Airbus UpNext.
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Geneva
Health
Forum

Global Health: Co-Development Workshor &

Topic 1:
Safe medical data management
for LMICs and people on the move.

Towards the Elimination of V

Malaria a Topic 2: )

Affordable and accessible diabetes
management tools in the field and

L. in LMICs. )

L~

GHF Themes 2024: Migration, Health and Equity ' Topic 3: A

Data analytic tools for insights on
correlations between climate
_ change and perinatal health.

_/

i T A

A Health and Environment: A | - l'/ N\
| Time for Solutions Topic 4:
N | Improvement of the management

of malaria and the impact of
interventions.
- /

L~

4 Topic 5: )

Occupational safety of health care
professionals from radiation

\_ exposure. Y,
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|
CERN and ABB team up on
reducing electricity in cooling
and ventilation.
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mps, etc into wirelessly connect devices =
data will be used to create DIGITAL TWINS
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Key lessons learned

« CERN is strong in the ‘extremes’ of the technology scale;
* You need passionate experts on both sides to succeed,;

o Start with a concrete project and clear business need,;
 Mind the gap — in language, ‘clockspeed’ and culture;

* Driving deep tech innovation requires courage.

“To know that we know what we know, and to know that we do not

know what we do not knOW, that Is true kﬂOWledge.” Nicolaus Copernicus

CERN Business Development & Entrepreneurship 28
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Get in touch! el

ana.rita.pinho@cern.ch

& subscribe the KT newsletter
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Impact of CERN Technolomes Broohure

LT A

With thanks to the CERN community for the daily
support of the Organisation’s KT mission!

Find out more at kt.cern
Follow us on social media

#CerRNKT [ @ @ W


https://kt.cern/newsletter
https://www.linkedin.com/showcase/cern-innovation-partnerships/
https://twitter.com/CERNventure
mailto:ana.rita.pinho@cern.ch
https://cds.cern.ch/record/2861714/files/CERN-Brochure-2023-004-Eng.pdf
https://cds.cern.ch/record/2861714/files/CERN-Brochure-2023-004-Eng.pdf

Scintillating detector for PET

Collaborative R&D with and assignment of IP rights to
PETsys Electronics. CERN and PETSys worked
together on scintillating detectors readout by silicon
photon multipliers.

PETsys Electronics was distinguished by CERN with CMS
Industrial Award.

| B PETsys

Electronics

CERN'’s know-how in using scintillating crystals etectors can lead to applications in PET and more

@) 30
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MEDICIS for novel
Isotopes

CERN's facility designed to produce non-
conventional radioisotopes for medical
research. The goal is the active translation
of emerging radionuclides into medical
diagnosis and treatment.

Memorandum of Understanding with
IST (Instituto Superior Técnico) to
use the MEDICIS facility for the
production of isotopes suited to
fundamental and pre-clinical research
in medicine.

TECNIC
!ﬁ LISCBOA @
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EC co-funded projects with a KT component

Projects with strong KT component:

PRISMAP

PRISMAP is the European medical radionuclide
programme on the production of high purity radionuclides
(radioactive isotopes) by mass separation.

It federates a European consortium with leading biomedical
and healthcare research institutes in the active translation
of the emerging radionuclides into medical diagnosis and

treatment.

[64Cu/67Cu]Radiolabeled exosomes as a theranostic tool for lung metastasis

Prof. Antero Abrunhosa

Efficacy and Safety of [211At]At-Substance P as Adjuvant Therapy in Recurrent Glioblastoma
Multiforme: A Pilot Study

Dr. Carla Domingos

IST-ID

Associacdo do Instituto Superior Técnico
para a Investigacdo e Desenvolvimento

IST-ID- Associacao do Insti

Técnico para a Investigacao e Desenvolvimento

GSI Helmholtzzentrum fir
Schwerionenforschung GmbH

+27
PRI

EU

Medical Radionuclides

Ui0 Universitetet i Oslo

> FAIR =2 dt
CHUV Centre hospitalier 2 N MUI Medizinische
universitaire vaudois | -4 Universitét Innsbruck
+ AGOR G
SCIPROM S IR : DTU Danmarks
3 % Tekniske Universitet
SCK CEN Belgian Nuclear o+
Research Centre Al S ESS European Spallation

o

BR2 [+ NURA |> MYRRHA |

KU Leuven Katholieke
Universiteit Leuven

NPL National Physical Laboratory

GANIL Grand Accélérateur
National d'lons Lourds

> SPIRAL 2 T
Groupement d'intérét public Q @7 )
ARRONAX | 1

O ARRONAX

CERN European organization
for nuclear research |

o 2

Source ERIC

LU Latvijas Universitate

Entwicklungs- und Betriebs-
gesellschaft MedAustron GmbH

NCBJ Narodowe Centrum
Badan Jadrowych

O C30 | + POLATOM

MRI TUM Klinikum rechts
der Isar der Technischen
Universitét Miinchen

+ NUKLEARMEDIZIN

T ) O MEDICIS INFN Istituto Nazionale
IST-ID Associagao do Instituto =, di Fisica Nucleare
Superior Técnico para a ’T> ISOLPHARM | > LARAMED
Investigacao e Desenvolvimento | = | JRC Joint Research Centre
XD European Commission
ILL Institut Max von O JRC Karlsruhe
Laue - Paul Langevin PSI Paul Scherrer Institut
5 s 5 O RHF O SINQ | O Injector 2
CEA Commissariat a [energie
atomique et aux énergies alternatives
> JHR O Production jacility + Medical jacility > Future jacility




EC co-funded projects with a KT component

©

@’
RADNEXT RADNeRT X
RADNEXT is an infrastructure project with the objective of E d g e @ ®
creating a network of facilities and related irradiation S pA I ce

methodology for responding to the emerging needs of
electronics component and system irradiation.

e Al monitoring marine plastic litter

e Using his4ml to monitor plastics pollution in the

. X,
Project supporter X ocean onboard Earth Observation satellites.

spin.works
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HEARTS \
Aims at providing access to high-energy heavy ion
radiation testing facilities for space exploitation and
space exploration by studying radiation effects in
electronics, shielding and radiobiology.

Advisory board
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CAiMIRA

CERN Airborne Model for
Indoor Risk Assessment

@ YES
®NO

Menos eficaz em relacéo a
riscCos emergentes
Alternativas?

Ferramenta de auxilio para gerir o risco de riscos
emergentes: transmissédo de doencas respiratorias em

Probability of infection (%) Probability of infection (%)
Wit " With

Mean cumudative dose (infectious vins|

sitios fechados

=)
occupant getting |nmhﬂ is 1.8% ﬂl\:l ihi lel.ﬂ
number of new cases is 0.02°

Attention: [n this scenario, assuming short-range
Interactions o probabi "W Of one exposed
occupant getting infected can go as high as 2.1%

Note: the current CERN COVID Scale ts Green — 1
The public health and safaty restrcbons are reduced 1o
& mininum. Align your risk assessment with the
pudance and mstruchons providad by the HSE Unit

' COMPUTAQAO

Abordagem ‘science-driven’ e ‘risk-based’

Modelllng airborne transmission of SARS-
CoV-2 using CARA: risk assessment for
enclosed spaces

open source CAIMIRA qgit
initiative _ew

Thanks to A. Henriques for the slide



https://gitlab.cern.ch/cara/caimira/

CERN

Shaping innovation partnerships

(o Discussion with
Innovation / R&D
management

» Discovery day program
at CERN

* Find mutual interest

Business Development & Entrepreneurship

\

» Define innovation
ambitions and technical
needs

» Discuss expertise
contributed by partners

= DiIscover

Timeline, resources, IP

B

(+ Formalize partnership:\

- License
- Consultancy / Service

- Contract Research-
- Collaborative R&D

e CXecute

35



MARCHESE: Machine learning based human recognition and health monitoring system

» Developed at CERN using the CERNBot
mobile platform

» Spatial calibration method for sensor fusion
of standard cameras, thermal cameras,
radars and depth sensors

» Contactless human breathing and heartbeat
monitoring

a

.. e

CERN | Business Development & Entrepreneurship



FLASH radiotherapy: very high-energy electrons (VHEE) to treat cancer resistant to
conventional treatments = reduced side effects
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PlanetWatch: a CERN Spinoff using the
CERN technology C2MON, delivers an
end-to-end solution to generate, validate,
analyse and record air quality data.

CE/RW Knowledge Transfer
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MedAuston and CNAO offer
hadron therapy using CERN
technology.




MedAustron and CNA fer
hadron therapy using CERN
technology.




