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Higgs boson
and
sustainable development?
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Why should socliety be also happ
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Worldclass unprecedented scientific iInstruments

BIG 'DATA

Push the frontiers of science and technology
=> |nnovations, Spioffs, StartdzLJa X
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Particle Physics in Industry

Many tens of thousands of
particle accelerators and detectot
operating in industry worldwide

Acceleratoris used to:
- treat a tumour
- provide sustainable and cleaner source of energy
- burn nuclear waste
- harden materials (better tyres, resistant plastic fol
- Implant ions in semconductors
- map proteins
- design new drugs
-RIFGS F NOKFS2f23A0Mf FA

Particle detectons used to:

- restore partial sight to the blind

- visualize the brain activity

- validate new drugs in preclinical trials

- confirm the efficacy of cancer treatment

- Spot the location and content of suspicious cargo
- detect contraband radioactive materials



CERN: Driver of Innovation
G eNVIR o MENy
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Knowledge Transfer

> 30 stadups and spiroffs using CERN
technologies

< FROM CERN

TECHNOLOGY

> 100 external partners with CERN | T0 SOCIETY
know-how (industry, labs, universities)

> 10 CERN Business Incubation Centers

Task force for COVID 19

InnovationProgrammeon Environmental Applications
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Medical appllcatlons

Posntroy(

Medicalimaging PET
(positronemissiontomography

N

EIectron

andothersX

Medipi
PIX 3D colourX-ray

of human

Cancertherapy protons, électrons,
N} RA2Aa202LISaX

Protons
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Digital and electronic applications

Data preservation of UN library

INVENIO)

Google TRM
Partershipwith
ICT leaders SIEMENS

CERNopenlab ORACLE (intel”)




Environmentaapplications

CLOU@xperiment¢ Climat simulations

Nuclear Waste to Green Energy

( T )TRANSMUTEX
"

Reduction of pollution from
marine engines

i gﬁly;l e

Solar panels heating Geneva airport
~ I

Energyefficiency
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Humanitarianand cultural applications

Humanitarianmapping

Archeologyand culture

UKRAINE

HORENKA, KYIVSKA OBLAST
IMAGERY ANALYSIS: 31 March 2022 PUBLISHED.

Detectionof fraudson
financialmarkets




CERN = Afearsof science fopeace

«CERN modelef epistemicopen globabeacefulcollaboration for noble goal,
the knowledgefor benefit of humanity

AWO f dzS LINA yoigadisafichdl] 2 { K&SE { 99

UN, Geneva, 2015: - - F g/ 8
Highlevel summitat / 9 wb Y2RSt{ X | b | YR Df 20| W8Edz0
Suggesting the CERN model as a possible inspiration to tackle global challenges /SDGs.

. . . e« ol :(» . '-‘g‘
CERN is the only science organizatjQi—sss
to be:

Observer to UN General Assembl

L eading voice for global science




CERNInspiring new generation of scienti

-2 400 PhD studentare registered at CERN either in research, academia or industrg==us:

T

- 600 PhD thesis completeglvery year, continuing their career in different domains:
- 300 undergraduate studentparticipate at summer internshiprogramme i
- 1000 highly trained and qualified young physicists and engindbenks to specialize
CERN schools or opportunity to work at CERN on their high university studies

- 500 postdoctoral Fellowsvorking in research, applied physics, engineering and IT

Steady stream of highly qualified younqg peophath excellent technical skills
and international experience fdyusiness and industr{80%).

- 120 000 visitors per year (halhy guided tour at CERN)
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A 24h March 2017 in Geneva
A Aiming to accelerate the achievement of the SDGs

A D o A SDG&olutions Fair:
- over 60 organizations, 800 visitors
- showcasing and exploring solutions to Sig{ated challenges

! was there!
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MEDICAL APPLICATIONS

Particte accelee wiors, deteciog,
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QUALITY
EDUCATION
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in research, academia or i adh fronti

gl . . industry to the of technol
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intsmational experience to business and industry.

mmmmmmmmmwmwmmnmwpm.uw

gusded tour at CERN. ZSMdmm\dﬁsmmmmmmmﬂmma
“There Is nothing more enriching and gratifying than learning.”

- Fabiola Gianotti, CERN Director-General

IAIEAVI&nom
CERN ofers vigty g

adbition
e o 5t

Each yoar at CERN 5 Cool LA, 4 000 school studunts pertom hands-co epeinests
within the Sekd of modem physics.

SUSTAINABLE
DEVELOPMENT

Find out more at www.cern.ch/kt and www.cern.chlir-sector GOALS
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INDUSTRY, INNOVATION
AND INFRASTRUCTURE

The 27.4an hong |,
W50 Hadron Cotider
m.‘ S he largeq:

mmmmmmmduMuncmwhnnm
“CERN contributes to bullding a culture of entrepreneurship,

this culture has a concrete Impact outside of CERN,
and there are currently 18 start-ups and spin-offs

using CERN technologles.”

- Fabiola Gianotti. CERN Director-General

SUSTAINABLE
DEVELOPMENT

Find out more at www.cern.ch/kt and www.cern.ch/ir-sector GOALS
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1 B PEACE, JUSTICE
AND STRONG
INSTITUTIONS
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Barbora Bruant Gulejova

PROMOTE PEACEFUL AND INCLUSIVE SOCIETIES
PEACE, JUSTICE
| AUSHK.  FOR SUSTAINABLE DEVELOPMENT, PROVIDE

ACCESS TO JUSTICE FOR ALL AND BUILD EFFECTIVE,

3
' ACCOUNTABLE AND INCLUSIVE INSTITUTIONS AT ALL
LEVELS

13" IPPOG meeting 202 April 2017, Lisbon
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PARTNERSHIPS
FOR THE GOALS
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CERN cooperates and has agreements with 8 UN

organisations: UNESCO, UNOSAT, UNITAR. ITU. Wi
UNOG, and IPU. Furthermore, CERN is also an . WIPO, WMO, WHO,

MtoUNeuwm-

“People from all over the world come here, bringing with them
different cultures and different ways of working. This diversity Is part of
our strength, and It's something that we need to nurture constantly.”

- Fabiola Gianotti, CERN Director-General

Find out more at www.cern.ch/kt and

O CERN 10 1954 gqeg
s
oraticn 1rong geopols
“ound & comman gow, Ty -:-y. of internaty

mennﬂmm Mos
than 110 nathoealiths work at CERN.

SUSTAINABLE
DEVELOPMENT

www.cern.ch/ir-sector GOALS
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C
ERN at G3ip-: tackling UN’s Sustainable

Development Goals

3: : GENEVA e leady |
GLOBAL GOALS :
INNOVATION DAY aL'ﬂﬂI e

- : ; '(_;" \ 7'." ;

Artlcle in CERN Bulletin® 2pril 2017

G/ 9wbQa O2YUNROdziIAZY 02 {5CL
partlc:lpants as the CERN |mpact on soclety and tackllng glob<
OKIffSyasa tA1S {5Da | Nx au,

How about scientific community?
Did you know?
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CERN de facto contributes to 5+ SDG

.
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No solutions to any SDG

without
‘ :

| | International Year
| of Basic Sciences
2023 .

Physics RS for Sustainable Development

e \
- Engineering %m'? | (BSSD o
' nz In partnership with

s Mathematics ;
Chgmlstry o ‘. UnNnesco

Biology
Informatics STEM

%,

SUSTAINABLE
DEVELOPMENT

GLIALS

Innovations & New Technologies
coming from
Basic Sciences & Research
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Innovation and Switzerland

Innovationpathway. Lab/ Uni sssp Industry sss Technology Product / Solution

CE/RW
\

NS

What is the country with highest global innovation index?

Switzerland

Long tradition of investment tecience centersandbest scientists
= Swissstrategic asset(given high salaries!)
BUT:most of them hired from abroad!

EPFL ETH:zirich CSEM s Ll__ﬁ @ Empa
aterials Sc

=== a1l LA ROCHE-POSAY W COMSOL @ Hitachi Energy
28
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Contribution of physics to Swiss Econa

Physicsbased industry (PBIs 29 largest contributor to Swiss economy after
-y OS R2AY 3
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(1-3)

Total
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econo-

my)

2019

GVA (Billion CHF)

91.5

122.4

105.4

32.0

69.9

421.2

701.6

%

13.0

17.4

15.0

4.6

10.0

60.0

100

FTE (Thousand)

417

640

504

313

204

2078

4237

%o

9.8

151

1.9

7.4

4.8

49.0

100

GVA/FTE (kCHF)

219.4

191.3

209.1

102.2

342.6

202.7

165.6
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Need of innovation and science expertise
In Industryisrising

U Technologies are more and mazemplex
U Today innovationis neededduringthe whole production process

Advantagesof businesswith researchcenters like CERN

U Turnover increase

Each CHF 1 invested by CERN in the contract withteicfihncompany brings an additional 3 CHF to the compa

U New knowK 2 g X~

LINE RdzOG &% YINJ]SGax

U Credibility and good name
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Misperception of role of physics In soci

GENEVA G/ 9wbQad O2YyUNROGdziAZ2Y G2 {5Da ¢ a |
FNLI\?S",‘ALT%%'B% as the CERN impa(_:t on So_ciety and tackling globgl challenges like SDGs
are still not widely known to the publi® a

This lack of awareness is valid in general about positive impact of physics to so

7R\
SUSTKTﬁABLE To implement SDGs, the UN assigns3b%s Regional CoordinatofRCs)
DEVELOPMENT Only experts on international relations, economy, law and social sciences are eligib

Physicists or experts in other basic sciences are not eligible

"
S:ALS
s

Swiss higfschools are obliged to teach abaluistainable development
This is happeningnly during classes of geography and economics
Lack of SDGs related materials in science education =>
Students situate SDGs outside of physics and other basic sciences.

Physics is often perceived dmaring, abstract, complicated, hard,
2yftée F2NI StAGSE 2yfteé FT2N YSYyS




Important new challenge
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ANDSANITATION
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Contraproductive reality

Interest of youth to study basic sciences is falling !

A Especially in physics and engineering

A Especially girls

And to make matters worse:
A Jobs in STEM are growing 3 times faster than in any other sector;

A 7 million of new STEM jobs in Europe in 2025 but not enough skilled people to fill them!

A Even today Swiss high-tech companies have difficulties to recruit engineers!

It Is crucial to inspire and motivate new generation of
physicists, engineers and technically skilled specialists
to bring solutions for SDGS!
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How do raise the interest of youth in physi

Real life Dis
“ONNECTI0),
Currentscience
- Bod Il  knowledge
Sustainable
development

O—= Context- basedphysicseducationisthe key!

G 2 K fefctn of students(population!)is generallyinterestedin physicsscience& technologyithe rest couldbecome

interestedin relation to nature and humans applicationsandrelevanceor society,e.g. sustainabilityé
PhD study of Sarah Zoechling, CERN

Basic science / STE
school curriculum

Modern physicscutting-edgetechnologiesandits applicationsincreasenterest

Study from UK & Germany schools exposed to particle physics

Applications
Xt

Industryis the path from science to citizen => provides the cor(e
Careers

Powerful, but so far unexplored avenue In physics outreach! .



Youth@STEM4SF

GCKSNB A& y2 &dadlAylot$S ¥Fdzic

New firstof-its-kind program aiming to:

C engage young talents in physics / STEM
C inspire future society leaders on value of science

V brings physics to highchools in context with real life, society and sustainable developme
V shows physics at work in industry

V provides physics and engineering female and male role models
V shows vast career opportunities /( _
V Measured impact and strategic data aiming to shape the education system \ Sc'e”"?,)

Inspirational Excursion to high Student project International @)

lecture from tech companies with prizes program at Big

ienti . . . o i International
scientist uscience atvork in wnternshipin high STEnceiab ®

uscience industry techcompany uFewdaysprograms Switzerland > 2025

usociety wole models wfalk at UN forum andhacathonon o 2024/2025
weconomy pareers «Sc!ence for Geneva &

uwBDGs Society» Romandie

(ijbS 2023/2024
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Youth@STEMA4SF First Swiss Pilot

‘éTjucationZl d§_S||:_’|S_> £y schat KnowledgePartners

sssssssssssssssssssssssssssssssssssssssssssssssss

Gymnasale Bugnon Lausanne

11 May 2023 I
MRipw .
solstis
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