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The Mission of CERN

uniting people ‘

Research

4 Push back the frontiers of knowledge

E.g. the secrets of the Big Bang ...what was the matter like within the
first moments of the Universe’s existence?

1 Develop new technologies for accelerators and detectors

Information technology - the Web and the GRID
Medicine - diagnosis and therapy.

O Train scientists and engineers of tomorrow

 Unite people from different countries and cultures
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CERN

Staff ~2500
Other personnel ~1800

Founded in 1954 | 12 European States Scientific users ~ ~13,000
Today there are 22 Member States
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Member States:

Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Israel, Italy, Netherlands,
Norway, Poland, Portugal, Romania, Slovak Republic, Spain,
Sweden, Switzerland and United Kingdom

Associate Members in the
Pre-Stage to Membership:
Cyprus, Serbia, Slovenia

Budget (2017) ~1100 M Swiss franc
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Associate Member States:
India, Lithuania, Pakistan, Turkey, Ukraine

Applications for Membership or Associate
Membership:
Brazil, Croatia

Observers to Council:

Japan, Russia, United States of America; European Union,
JINR and UNESCO






Science Is getting more global

MEMBER STATES

Austria 108
Belgium 162
Bulgaria 55
Czech Republic 254
Denmark 70
Finland 133
France 952
Germany 1418
Greece 152
Hungary 63
Israel 78
Italy 1585
Netherlands 176
Norway o
Poland 317
Portugal 115
Romania 112
Slovakia 86
Spain 377
Sweden 111
Switzerland 474

United Kingdom 1008
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mimisers A6

India 221
Lithuania 21
Pakistan 38
Turkey 129
Ukraine 37
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CERN: x staff, x fellows
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ASSOCIATE
MEMBERS IN
THE PRE-STAGE
TO MEMBERSHIP

Cyprus 16
Serbia 39
Slovenia 24 79

OBSERVERS

Japan 285
Russia 1099
USA 2070

3454

OTHERS
Algeria
Argentina

Balgladesh

Belarus
Brazil
Canada

Chile
China
Colombia
Croatia
Cuba
Ecuador
Egypt
Estonia
Georgia
Hong Kong
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Iceland 2
Indonesia 7
Iran 26
Ireland 10
Korea 166
Latvia 1
Lebanon 10
Madagascar 3
Malaysia 7
Malta 8

Distribution of All CERN Users by Location of Institute on 24 January 2018
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Mexico
Mongolia
Montenegro
Morocco
New Zealand
Oman

Peru

Saudi Arabia
Singapore
South Africa
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Sri Lanka 3
T.F.Y.R.OM 2
Taiwan 68
Thailand 19
Venezuela 1
Viet Nam 1
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Co-Innovation: Compete to Share

Cooperation
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Competition

Co-Innovation




Can Science and Society-Driven Cycles Coexist?
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Yes, by creating shared value opportunities

Shared value opportunities...

SHARED Industrial acce Yet
! Unexploitec

...but what does it mean?

Value capture
by indu

» Create economic and social value while respecting
Research Labs fundamental scientific mission.

> Fully exploit the synergies between national and
International Research Labs.

» Enhance existing (local) industrial collaborations and
foster new (global) ones.

INDIVIDUAL SHARED

Lab value creation

Figure adapted from Henry W. Chesbrough and Melissa M. Appleyard, Open Innovation and Strategy,
California Management Review Vol. 50, No. 1, 2007.



It is about creating an Innovation Ecosystem...

R&D Communities with ambitious goals and projects

Contributing to ...

Connecting through ...

Engaging ...

Co-developing with ...

Being driven by ...



Cryogenics @

Cooling @

G tin From CERN Technologies...

High Vacuums

Magnets @
Superconductivity @ MEDICAL
Metrology e s 0 & BIOMEDICAL TECHNOLOGIES
Manufacturing AEROSPACE
& Mechanical @
Processes APPLICATIONS

Particle Tracking
& Radiation
Monitoring

ACCELERATORS
DETECTORS
COMPUTING

—o @19 SAFETY

Bt o ENVIRONMENT

INDUSTRY 4.0

Electronics
Microelectronics
ICT @

Industrial Controls e-
& Simulations

F3 EMERGING
&” TECHNOLOGIES

Materials @

Beam Component e
& Systems

Radio Frequency e

...to Society

Radiation Protection @
Testing Facilities @~



CERN-MEDICIS First medical iIsotopes produced

Two Birds With One Proton
Beam: CERN Now Makes
Radioisotopes For Medical
Research

The CERN-MEDICIS facility in Geneva, Switzerland has produced
radioisotopes for medical research for the first time. This is the first
step in the MEDICIS facility’s plans to make a large number of rare
and unconventional radioisotopes that will advance medical research

Jni¢ancer diagnosis and therapy.
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Spectral imaging — Medipix chip

Che New AJork Times

3-D Color X-Rays Could

Help Spot Deadly
Disease Without Surgery

A new medical scanner, derived from technology used by particle
physics researchers at CERN, “is like the upgrade from black-and-
white film to color,” one of its developers said.

Courtesy of R. Strom CERN KT Group



X-ray eyes for cultural heritage — Medipix chip

Courtesy of R. Strom CERN KT Group




From the LHC to space Tlmeplx chlp




CERN controls middleware software for
worIdW|de factory automation

Courtesy of R. Strom CERN KT Group



Machine learning to improve vaccine production
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Systematizing Serendipity?




ldeaSquare@CERN: Testing in practice for OS-Ol

ldeaSquare Approach

Publicly funded R&D detection and imaging

NARROW : ) : i ) :
projects - co-innovation with industry; applying
1 open innovation principles.
Innovation L
Target

Feeding Societal Challenges back to R&D,
Industrial and business value — using Design
Thinking methodology and MSc interdisciplinary

student teams.

. ) More than 500 MSc students since 2014 and 50% rate
Innovation Driver of demonstrated interest in entrepreneurship.

WIDE Tech. Transfer

PRODUCT PROCESS



Experimenting at IdeaSquare

= Dedicated location at CERN that hosts and facilitates detector R&D-related activities and
facilitates cross-disciplinary MSc-level student projects focusing on societal challenges.

= |deaSquare provides technical support facilities (“innovation in the making”)

= Rapid prototyping (within 7 meters, 7 seconds)

= Mechanical, electronics labs, cleanroom for advanced assemblies

= The R&D projects include e.g. semiconductor sensors, THz-electronics and
augmented reality technologies

= The MSc-student projects are part of Design Thinking-inspired Challenge Based
Innovation Program (CBI)

= MSc students from six countries, teams from product design, business management and
engineering students

= Society-driven challenges (not physics!)
= Results are published in a new, dedicated on-line journal CIJ
= http://cij-ei.web.cern.ch/CIJ-EI/



Strong student involvement from Swinburne,

Inspired by Design Thinking

(Re)defining the problem
Understanding project goals
What are we solving?

Technology review

Technology specifications, need assessment
What (CERN) technologies can we use to fulfill the needs?

Prototyping and testing

Building solutions, testing them in reality
How does our solution work?

Ideating and selection

Brainstorming, evaluation

How could we solve the problem?
http://www.cbi-course.com



Sequence from ideas to Innovation

CBI TIME LINE: SEPTEMBER 5" — DECEMBER 2!

Understand Cre Deliver
Empathy Define Ideate Prototype Test

September October November Dec.

«—— Weekly teamwork at home UNIVEISIlY ———————
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Intensive CERN CERN CERN intensive
kick-off week intensive intensive weeks
in BCN week week & Final
5.-8.9. 12.-16.9. 17.-21.10. Presentations

23.11.-2.12.



Helping young autistic children
to communicate




Preventing hip
Injury from
Involuntary fall

http://2014.cbi-course.com/



Your fridge Is
sending a
message when
food Is ripe to
eat for you

http://2014.cbi-course.com/
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Today our GPS
systems will not
work Wi'[hOU"[
Einstein’s special

relativity theory.







