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WELCOME TO CERN

Manfred Krammer
Department Head Experimental Physics, CERN



CERN 1 s the wo
biggest laboratory
for particle physics.
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Our goal is to understand
the most fundamental
particles and laws

verse.




2024: celebrating 7 decades of global
collaboration, scientific achievements
and technology innovation
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Peaceful scientific collaboration:
a vision takes shape
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1945: Europe is in ruins after World War |l
1946: French proposal to the United Nations

1949: European Cultural Conference, Lausanne
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Focus on fundamental
scientific research at a scale
beyond the capacity of any
single nation

Restore scientific excellence
and reverse and prevent
brain drain

Renew peaceful
collaboration following the
destruction of war
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1940s: first proposals

Louis de Broglie proposed: "the creation of a
laboratory or institution where it would be possible
to do scientific work, but somehow beyond the
framework of the different participating states
[Endowed with more resources than national -

b " laboratories in order to
facilities, such a laboratory could] undertake tasks, increase international scientific
which, by virtue of their size and cost, were beyond coll abod ati oné

US Nobel laureate Isidor Rabi
tables a resolution authorising
UNESCO to:

rassist and encourage the
formation of regional research

the scope of individual countries".

1951: UNESCO Resolution

A At a meeting of UNESCO in Paris in December 1951, the first resolution concerning the establishment of
a European Council for Nuclear Research was adopted.

A Two months later, 11 countries signed an agreement establishing the provisional Council i the acronym
CERN was born.
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1954: CERN Is born

A The CERN Convention, established in July N
1953, was ratified by 12 founding Member it o i
States: Belgium, Denmark, France, the Federal %
Republic of Germany, Greece, Italy, the i bl e
Netherlands, Norway, Sweden, Switzerland,
the UK, and Yugoslavia.

La sixiéme session du Conscil fut organisée a Paris du 29 juin au i
15" juillet 1953, C’est & cette occasion que la Convention établissant 'Organisation fut signée, sous réserve de ratification, par douze Etats membres.
J q B! [

A On 29 September 1954, the European
Organization for Nuclear Research officially PP~
came into being. e et

The Sixth Session of the CERN Council took place in Paris on 29 June—1 July 1953. It was here that the Convention establishing the Organization
was signed, subject to ratification, by twelve States.
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From founder so

24 Member States CERNOGs annual bud
Austria T Belgium i Bulgariai Czech Republic . - . : is about 1200 MCHF

Denmark 1 Estoniai Finland i France i Germany
Greece T Hungary 1 Israel i Italy i Netherlands i Norway
Poland i Portugal i Romaniai Serbiai Slovakia Spain
Sweden i Switzerland i United Kingdom

As of 31 December 2023
Employees:

2666 staff, 1002 graduates
Associates:

12 370 users, 1513 others

2 Associate Member States
in the pre-stage to membership

Cyprus i Slovenia

8 Associate Member States
Brazil i Croatiai Indiai Latviai Lithuaniai Pakistan

Tirkive T Ulraine Around 50 Cooperation Agreements
with non-Member States and Territories

Albania i Algeriai Argentinai Armenial Australiai Azerbaijan i Bangladesh i Belarus i Bolivia
6 Observers Bosnia and Herzegovina i Canada i Chile i Colombiai Costa Rica i Ecuadori Egypti Georgiai Honduras
Japani Russia (suspended)i USA Iceland T Irani Jordani Kazakhstan i Lebanoni Malta i Mexico i Mongolia i Montenegro i Morocco i Nepal
European Union i JINR (suspended) i UNESCO New Zealand i North Macedonia i Palestine | Paraguay i People's Republic of China i Peru i Philippines i Qatar
Republic of Korea i Saudi Arabia i Sri Lanka i South Africai Thailand i Tunisia i United Arab Emirates 1 Vietnam
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A laboratory for people around the world

Distribution of all CERN Users by the country of their home institutes

Geographical & cultural diversity
Users of 110 nationalities
22.5 % women

Member States 7147

Austria 85 — Belgium 129 — Bulgaria 43 — Czech Republic 244
Denmark 49 — Finland 90 — France 844 — Germany 1225
Greece 119 — Hungary 73 — Israel 64 — Italy 1527

Netherlands 169 — Norway 79 — Poland 305 — Portugal 100
Romania 109 — Serbia 33 — Slovakia 70 — Spain 383

Sweden 103 — Switzerland 406 — United Kingdom 898

Associate Member States

in the pre-stage to membership 69
Cyprus 15 — Estonia 30 — Slovenia 24

Associate Member States 504 Non-Member States and Territories 1149
Brazil 122 — Croatia 38 — India 132 — Latvia 16 — Lithuania 14 — Pakistan 35 Algeria 2 — Argentina 13 — Armenia 8 — Australia 21 — Azerbaijan 2 — Bahrain 4 — Belarus 18 — Brazil 122
Tiirkiye 122 — Ukraine 25 Canada 199 — Chile 34 — Colombia 21 — Costa Rica 2 — Cuba 3 — Ecuador 4 — Egypt 20 — Georgia 32

Hong Kong 15 — Iceland 3 — Indonesia 5 — Iran 11 — Ireland 5 — Jordan 5 — Kuwait 4 — Lebanon 13 — Madagascar 1
Malaysia 4 — Malta 1 — Mexico 49 — Montenegro 4 — Morocco 19 — New Zealand 5 — Nigeria 1 — Oman 1
Observers 2991 Palestine 1 — People’s Republic of China 333 — Peru 2 — Philippines 1 — Republic of Korea 147 — Singapore 2
Japan 216 — Russia (suspended) 873 — United States of America 1902 South Africa 52 — Sri Lanka 10 — Taiwan 45 — Thailand 17 — Tunisia 2 — United Arab Emirates 7 — Viet Nam 1
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‘ WEARS JANS CERN

1957: first accelerator

The Synchrocyclotron
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PS1 28 GeV

1959

ISR - 31.5
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1976

LEP - 209 GeV
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195 8: CERNOs f |

1957: the SynchrocyclotronisCERNGs f i r st
begin operation (600 MeV proton beam)

Di scovery of nrar e-1992 on

3(* O Q)
' 1) TT
30 1) (P& ¢ TP
G. Fidecaro et al.
Cruci al veri fi cati on of

a Vector - Axial coupling

A turning point for the emerging electroweak theory
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1973: the discovery of neutral currents

1959: the Proton Synchrotron (PS) begins operation
proton beam of 24 GeV (briefly the highest-energy accelerator)

Gargamelle (4.8 m x 2 m, 1000 tonnes, 12 m3 heavy-liquid freon)

Crucial evidence for the existence of quarks, essential
contributions to the confirmation of their fractional charge

Discovery of neutral currents
a establishes the electroweak theory
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1983: discovery of the W and Z

A UA1 and UA2 presented the first results (in two separate
seminars) at CERN on 20 and 21 January 1983

A 6 candidates for both experiments with high energy electrons
and high missing energy (i.e. neutrinos).

A The quest for the W boson was over!

In July 1983, clear evidence of the Z boson was also
presented.

Carlo Rubbia and Simon van der Meer were awarded
the 1984 Nobel prize

Z0 decay event recoréled by UAL in 1983
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CERN, February 2000: first evidence of a new state
of matter, the quark-gluon plasma

A Combined data from the 7 experiments on CERN's HI programme \\;\

A Proves an important prediction of the QCD theory. An important step =
forward in the understanding of the early evolution of the Universe. —— —

Event recorded by NA49 at SPS

Luciano Maiani ( CE RN D GNe:nowih&ve evidence of a

new state of matter where quarks and gluons are not confined.

€ There is still an entirely n
concerning the physical properties of quark-gluon matter. The
challenge now passes to RHIC at BNL and later to the LHC."
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WEARS JANS CERN.

scientific achievements and technology innovations
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der era

The Large Hadron Coll

ATLAS

CMS

ALICE

LHCDb
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Higgs discovery

A End of 2011: tantalizing hint, the trail begins
A Summer

2012: discovery! 540 fr Foovonz e
n . JLdt=5fb"
A End of 2012: confirmation! Measurement era begins ilsstliol

CMS Preliminary

Vs =7 TeV j Ldt=4.83f" Nov 3,201
Vs =8 TeV j

+ Data o — = -1
4 \Ns=7TeV:L=5.1fb
Ldt=20.65fb Dec 9, 2012 |:| mH=126 GeV \\'E —8TeV-L =196 fb‘1
[zy*,2Z

B z+x

(©)

ATLAS Preliminary ’
H—vyy channel

I Is=7and 8 TeV
CMS PLB C4

ATLAS PLBAG  JLdt= 100"

Data - Fit

JLdt= 25 b

} n ,, UL

December 2012

300 400 600 800
m,, [GeV]

CMS Prel. C5
— ATLAS Prel. A7
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Hi ggs di scovery

July 4t 2012 announcement

e
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Preparing the Future

LHC -> HL-LHC 2030 T 2041

Upgrade of the accelerator and the experiments: higher intensity, higher precision

A Measure all properties of the Higgs boson up to the ultimate precision
A Searches for physics beyond the Standard Model
A Search for Dark Matter

A Observation of very rare processes

A Characterization of the quark-gluon plasma properties

FCC 1 Future Circular Collider

Feasibility study for a collider facility for the next decades
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