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Paradigm shifts .....




y HN ,_ The Mission of CERN

uniting people
Reseaarch

B Push forward the frontiers of knowledge Q-

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

B Develop new technologies for
accelerators and detectors

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

B Train scientists and engineers of
tomorrow

B Unite people from different countries and
cultures



100

~ 2900 sitzijf

250 OtHETIPIAICNIESORNE]
11000 User

Budget (2013) ~1000 MCHF

o .
Member States: Austria, Belgium, Bulgaria, the Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Italy, the Netherlands, Norway,
o Poland, Portugal, Slovakia, Spain, Sweden, Switzerland and

the United Kingdom

Candidate for Accession: Romania
Associate Members in Pre-Stage to Membership: Israel, Serbia

= Applicant States for Membership or Associate Membership:
Brazil, Cyprus, Pakistan, Russia, Slovenia, Turkey, Ukraine

* Observers to Council: India, Japan, Russia, Turkey, United States of
@ “» America; European Commission and UNESCO
) »
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Science Is getting more and more global

ll)istribution of All CERN Users by Location of Institute on 2 September 2013

MEMBER STATES
Austna 104
Belgium
Bulgaria

Czech Republic
Denmark
Finland

France

Germany

Gr

Hungary

Italy
Netherlands
Norway

Poland

Portugal
Slovakia

Spain

Sweden
Switzerland
United Kingdom

CANDIDATE FOR

ACCESSION
OBSERVERS Romania 82
India
Japan
Russia

ke IN THE PRE-STAGE

TO MEMBERSHIP
Israel 57
Serbia 30

ASSOCIATE MEMBER

OTHERS

Argentina
Armenia
Australia
Azerbaijan
Belarus
Brazil
Canada

Chile

China

China (Taipei)
Colombia
Croatia

Cuba

Cyprus

Egypt

Estonia

Georgia
Iceland

Iran

Ireland
Korea
Lithuania
Mexico
Montenegro
\I(\I‘\IL'L‘U

)

New Zealand
Pakistan
Peru

Saudi Arabia
Slovenia
South Africa
Thailand
I'EYROM

Ukraine
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How Do We Manage This?

Contrary to popular belief, our community is rather elementary:
= |t has simple rules, honed by centuries of practice
= |t shares a common vision and a common set of values

= |t is based on collaboration AND competition

Science is intrinsically not democratic (can’ t decide who is
right by vote!) and therefore it has to be performed with the

most democratic tools:
= Freedom of expression
= Peer reviewing

= Independency from political orientation, religion, social status,
etc...



Status of 1998 (120 PhD's total)

Survey in March 2009 ot O

400

350 11

Today:
a0 1 HHRRRE ~2500 PhD students -
IN LHC experiments  |usiversiy

( Other

250 — BEREERER -

Research Centre

200 THIIITI 1] - .

Whereabouts of PhD's

htus of 1998 (68 PhD's total)

- HI T nl 65 @El

100 Hiiiil=

omputing

Finance /

50 —
..|| ["lll..l...
0

18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 85

Commun.

They do not all stay: where do they go?

Chemistry

@ Whereabouts of PhD's in Industry




The scientists/engineers

Despite the usual cinematographic representation, in general
we DO NOT

= \Wear white lab coats
= Live In ivory towers

= Find a revolutionary result every second day (scientist=genius)

We are a pragmatic community capable to address in a
very material way grand and (apparently) immaterial
guestions, knowing that for every answer we might find, we
will open more and unpredicted questions.

(we definitely prefer to be Ministers of Doubt than Kings of
Truth: ubi dubium, ibi libertas)



How can you manage such a community?

Need individualized, enabling and integrated structures
within supporting infrastructure to:

= Allow everybody to keep his/her 5% of dream (i.e. the own
original contribution to the advancement of Science), while
operating in a very large symphony orchestra.

= Encourage the emergence of gifted performers/soloists

= Foster a leadership based on credibility and consensus more
than on authority



Only abstract speculations???

uniting people

Research

Cutting edge Research Infrastructures play a key role in a
knowledge driven society

Medicine {D}agnosis)

Material Analysis

Medicine (Thardoy)

Intiustrial Processes Aerospace
= — Accelerators

Environment
- Energy (Generation)

EﬂTgv( istribution and Storage)




Medical Application as an Example of Particle Physics Spin-off
Combining Physics, ICT, Biology and Medicine to fight cancer

/,J'umour Leadership in lon
Target **  Beam Therapy now
( & in Europe and
; Wi N Protons ) Japan
— — ' light ions o oo
Accelerating particle beams X-ray protons
~30°000 accelerators worldwide >70’000 patients treated worldwide (30 facilities)
~17°000 used for medicine >21'000 patients treated in Europe (9 facilities)

“ I m ag I n g P ET Scan ner Brain Metabolism in Alzheimer’s

Disease: PET Scan

Clinical trial in Portugal
for new breast imaging
system (ClearPEM)

Detecting particles



Cern as the central hub of a network
CERN is your laboratory:

how can we maximize its benefits for the member states?

Create/maintain at the national level research infrastructures
and integrate them in a network, enabling:

= Brain circulation

= Knowledge and Technology Transfer
Industrial applications

= Training

Cross fertilization



The importance of physics
to the economies of Europe

Report by Cebr

* Recent study
commissioned by EPS
to an independent
agency (CEBR)

« EU 27 + Switzerland +
Norway

« Period 2007-2010

« Based on Eurostat
data

« Using the European
definition for activity
classification

’ - ) -' 3 -
Y \ A
CERN 3 .
/) European Physical Society



Turnover

Milliards
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Figure 1: Turnover in physics-based industries, € current prices

2007 2008 2009 2010

Year

Source: Eurostat Structural Business Statistics (SBS), Cebr analysis



Comparisons
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Figure 18: Selected sectors’ shares of EU27-wide output at basic prices
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Physics-based sector

Source: Eurostat ESA95 Input-Output Tables, Eurostat SBS; Cebr analysis
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Turnover by country

FIGURE 1

Contribution of the
different countries in
Europe to turnover from
physics-based industries
(using 2010 data where
the total turnover is
€3.76 trillion).

11.9%

12.4%

25.3%

PHYSICS CONTRIBUTES SIGNIFICANTLY
TO THE ECONOMIES OF EUROPEAN COUNTRIES
AND TO THE EUROPEAN ECONOMY AS A WHOLE



Productivity

Figure 5: Turnover per person employed in selected European sectors, average over 2007-10, € current prices
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Physics-based Manufacturing Construction Retail
sector
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Source: Eurostat SBS, Cebr analysis



Millions

Employment
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Figure 6: Physics-based employment in Europe, 2007-10

2007 2008 2009
Year

2010

13,50%

13,40%

13,30%

13,20%

13,10%

13,00%

B Number of persons employed in physics based sectors (left axis)

—=Physics-based employment as % of total business economy

employment (right axis)

Source: Eurostat SBS, Cebr analysis



Multipliers

m EU27 Physics-based GVA multiplier = 2.49
m Direct =1, Indirect = 1.28, Induced = .21

m EU27 Physics based job multiplier = 2.73
m Direct =1, Indirect = 1.45, Induced = .28




To conclude....

= The relationship between basic research and
sustainable progress is fundamental (contrary to
common belief, technology does not sustain itself on
the long term)

= In a globalized world, knowledge is becoming the
most important asset.

= Developed countries are about to make a major
strategic error by underestimating the value of
fundamental research ( whereas emerging countries
are doing the opposite and catching up fast)



