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CERN was founded in 1954 by 12 European States
“Science for Peace”

Today there are 22 Member States

~ 12600 otherpaid persennel
~11.000 users

Budget (2016) ~1.000 MCHF
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Member States Austria, Belglum Bulgaria, the Czech Republic, Denmark Finland, France, Germany, Greece, Hungary, Israel, Italy,
the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Spain, Sweden, Switzerland, and the United Kingdom
Associate Member States: Pakistan, Turkey, Ukraine
States in Accession to Membership: Cyprus, Serbia
Applicant States: Brazil, Croatia, India, Lithuania, Russian Federation, Slovenia
Observers to Council: India, Japan, Russian Federation, Turkey, United States of America; EUComm, JINR, and UNESCO



Distribution of All CERN Users by Nationality on 12 January 2016

|l MEMBER STATES

Austria 106
Belgium 125
Bulgaria 88
Czech Republic 217
Denmark 56
Finland 102
France 858
Germany 1267
Greece 216
Hungary 79
Israel 63
Italy 1974
Netherlands 164

Norway 63

Poland 302
Portugal 113
Slovakia 111

Spain 399
Sweden 90
Switzerland 220
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United Kingdom 706

ASSOCIATE MEMBERS o501 NRNRNARE -

Pakistan 58

Turkey 166
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OBSERVERS 9775 : :

) OTHERS Bosnia & Herzegovina 1 Cyprus 19 Jordan 8
India 284 Brazil 135 Ecuador 4 Kazakhstan I s
Japan 316 Albania 4  Cameroon 2 Egypt 24 Kenya 2 LR R RN ™
Russia 1071 Algeria 8  Canada 154  ElSalvador 1  Korea,D.PR. 4
USA 1104 Argentina 24 Central African Rep. | Estonia 15 Korea Rep. 151

Armienin 27  Chile 20  Georgia 44 Latvia p |00 TIRIRIRARAREnnnn

STATES IN 176 Australia 31  China 421  Iceland 4 Lebanon 12
ACCESSION TO Azerbaijan 11 Colombia 38  Indonesia 10 Libya 1
MEMBERSHIP Bangladesh 7  Costa Rica I Iran 54 Lithuania 30 | *° 1
Romania 131 Belarus 50  Croatia 38  Iraq 1 Luxembourg 2
Serbia 45 Bolivia 2  Cuba 13 TIreland 20 Madagascar 4 5 i I I 11T
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member states

CERN COUI’IC“ 2 delegates

President: S. de Jong candidates forzatjceclisgigans

associate member states
2 delegates
ex officio members
different observers on invitation

member states

Finance Committee 2 delegates

: . . candidates for accession
President: C. Jamieson > delegates

associate member states
2 delegates
ex officio members
different observers on invitation

| Scientific Policy Committee
President: T. Nakada

16 individual members
ex officio members

Tripartite Employment Forum Pension Fund Governing Board
Chairperson: B. Dormy Chairperson: T. Roth

@] CERN - The Organization



Council Secretariat Director General Internal Audit
Legal Service Fabiola Gianotti Health, Safety, and Environment Unit
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Finance and Human : Accelerators and
Research and Computing
Resources Technologoy

Martin Steinacher EcknardElsen Frédérick Bordry

International Relations
Charlotte Warakaulle

Finance and
Administrative Procedures
Florian Sonnemann

Experimental Physics Beams Relations
Manfred Krammer Paul Collier Charlotte Warakaulle

Education, Communication,
and Outreach
N.N.

Human Resources Theoretical Physics Technology
James Purvis Gian Giudice Jose Miguel Jimenez

Industry, Procurement, and
Technology Transfer
Thierry Lagrange

Information Technologies Engineering
Frédéric Hemmer Roberto Losito

Sapce Management
and Buildings
Lluis Miralles Verge
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The Mission of CERN

a Push back the frontiers of knowledge
Q/’//

E.g. the secrets of the Big Bang ... . 6\
... Wwhat was the matter like within the first 14 \g%erse’s existence?

& o
Q Develop new technologies fo&&/’ CERN ﬂ?@))tectors

Information technology - the Web and the EF}’
Medicine - diagnosis and therapy

uniting people

Research

QO Train scientists and engineers of tomorrow

a Unite people from different countries and cultures




Scientific Challenge:
Explore the Evolution of the Early Universe

13.8 Billion Years

| 1028 cm




Quarks

Proton

Neutron

Nucleus 8

Ele(.:tron _
Galaxies

Universe




The Nobel Prize in Physu:s 2013 was awarded jointly to Frangms Englert and Peter W. Higgs "for
the theoretical discovery of a mechanism that ¢ utes to our understanding of the origin of mass
of subatomic particles, and which recently wa firmed through the discovery of the predicted
fundamental particle, by the ATLAS and CMS experiments at CERN's Large Hadron Collider”.

@) Physics Nobel Prize 2013



With the LHC, we are at the
beginning of the exploration of
the ,Dark Universe”

stars 0aryon neutrinos

dark energy dark matter

@) Standard Model






Detector characteristics
Muon Detectors Electromagnetic Calorimeters Width:  44m
\ g Diameter: 22m
Weight: 7000t
Solenoid RN AC T ATLAS ViS97
Forward Calorimeters
End Cap Toroid

Big LHC Experiments



Miscellaneous Activities
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Medical Application as an Example of Particle Physics Spin-off
Combining Physics, ICT, Biology, and Medicine to Fight Cancer

e = Yo Tumour i 7R\ £:  Leadership in lon Beam
. ! '/—Tar‘g\e : 5 ::  Therapy now in Europe
g/ j 1& "u‘ i A i-  andJapan
- & Ny Protons TR / g
. — - . light ions "‘«.\_//r" ' R
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 S Can n er Brain Metabolism in Alzheimer’s

Disease: PET Scan
Clinical trial in Portugal

i N for new breast imaging ‘.-u'-..

R system (ClearPEM)

T %
Detecting
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“I\/Iagic IS not happening at CERN,




What happens nowadays?




2015 2016 2017 2018 2019 2020 2021
Q1iQ2iQ3iQ4|Q1iQ2iQ3iQ4|Q11Q21Q3 14 |Q1 Q23 Q4 |Q1iQ2iQ3iQ4|Q1i2iQ3i4|Q1iQ2iQ3 04
LHC HL-LHC Civil engineering
Injectors LS 2 LIU installation
e PHASE 1
2022 2023 2024 2025 2026 2027 2028
Q1:Q2iQ3:Q4|Q1:Q2:Q3iQ4|Q1iQ2:Q3iQ4|Q1:Q2:Q3:Q4 |Q1:Q2:iQ3 .04 |Q1 QAQJ Q41Q1:Q2:Q3 Q4
LHC HL-LHC installation . Run 4
Injectors LS 3 .
o > HL-LHC installation o—— PHASE 2 >
2029 2030 2031 2032 2033 2034 2035
Ql QZECB Q41Q1:Q2:Q3:Q4|Q1:Q2:Q3:Q4|Q1:Q2:Q3:Q4 |1 QZEQ3§Q4 Q1:Q2:Q3:Q4|Q1:Q2:Q3:Q4
LHC LS 4 Run 5 LS 5
Injectors

I Physics

- Shutdown
Beam commissioning

- Technical stop

LS2 starting in 2019
LS3 LHC: starting in 2024
Injectors: in 2025

=> 24 months + 3 months BC
=> 30 months + 3 months BC
=> 13 months + 3 months BC

@ L H C ROad m ap content from Chamonix Report 2016
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2016 Injector Accelerator Schedule
Approved by the Research Board - September 2015
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LHC Schedule 2016

Approved by the Ressanch Board, December 2015

Jan Feb

Mar

1 2 3 4 5 B

‘¥ear end technical stop |

Machire
oo

Wk

Apr May

June

Mo

Tu

We

Th

Speel phwcrun

5a

su

July Aug

Sep

|

Zpedal phrcnn

Wk

Oct Now

End of ran
e

s || = | =

Mo

o ¥ r.'l E

Tu

Exiended year snd

WE

| &

technical stop

Th

| lon run |

MD 4

5a

su

Baam Baam o 585 LHE
Jan Mar
Wi 1 2 3 4 & 7 B 2 10 11 1z I 13
Mo | [ i = | T | o =
Tu .1
We
Th Recommission
Fr ' ' Clowe Linaed [N Clenn B [ Closias SP5 injectors
Year end technical stop
5a
L L '
Su
Start AD phmies
Start NA prolon Stare pysies E
phrysies
Slart LEIR
May June
16 17 1B 19 20 21 2 23 24 25 26
Mo Yo n|¥ | = B g| Wh = 0 1 | 7
Tu Lieid s
We | e | = | I B
perer
Th e
e
Fr e n
Sa
Su 5t
W AEE Wi b SPS
siening
July Aug Sep
Wk 27 28 29 30 31 32 3 34 35 36 37 3 33
Mo 5 n | | 1 5| i ) =| g ¥ 1 4 ]
Tu [ ] s |
A = FEE A =HE = EE = == ==
Th Jesie | — Il
amm
Fr
Sa
Su
Star AW AKE
physica End of run |08:00)
Oct Mow e Dec
Wk a0 L1} 42 43 4 45 26 a7 48 as_ || so 51 52
Mo 3 | @ | il u | =
Tu Extended year end
We technical stop
LHC proton-lead run
Ih | Primary lead to N&
Fr |
Sa
Su u o '

I:[ njector Complex MID Block

Tachnical stop for the Injector Chain

|:| AD Setting-up & Studies

lons to LHIC/HA

I] HiRadhat: possible beam request
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And then?




electron
’ positron

p-p collisions

»»»»»

e*e" collisions

Proton is compound object

—> Initial state not known event-by-
event

—> Limits achievable precision

e*/e- are point-like

- Initial state well defined (Vs /
polarisation)

- High-precision measurements

High rates of QCD backgrounds
- Complex triggering schemes
- High levels of radiation

Cleaner experimental environment
—> trigger-less readout
- Low radiation levels

High cross-sections for colored-states

Superior sensitivity for electro-weak
states

@ FrOm DlSCOvery tO PreC|S|On slide content: Lucie Linssen, 2014



An international Study
for a Future Circular Collider

pp-collider (FCC-hh)
e*e-collider (FCC-ee)

p-e (FCC-he) Option

80-100 km tunnels ~16 T = 100 TeV pp in 100 km
~20 T = 100 TeV pp in 80 km

= Quaternary

= Lake

—holasse

— Calcaire
Urgaman

= ~alignment

—5Shaft

L

a simulation of a 300m
possible layout

. 40km 50km Blem
Distance along ring clockwize from CERN {km)

@ FUture CerUIar CO”Ider slide content: Michael Benedikt,




THAT CONMCLUDES MY
TWO-HOUR PRESENTA-
TION. ANY QUESTIONS?

22003 Uniked Fealure Syndicale, Inc.

wwedilbert.com  scotadarma® selosm

DID YOU INTEND THE
PRESENTATION TO BE
INCOMPREHENSIBLE,
OR DO YOU HAVE SOME
SORT OF RARE "POLJER -
POINT ™ DISABILITY?
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ARE THERE
ANY QUESTIONS
ABOUT THE
COMTENT?

THERE WAS
CONTENT?
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