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BEKES TUDOMCNYOS EGY! TTMt K¥DE£S EUR

Peaceful scientific collaboration:
a vision takes shape

i\

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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AZ ELS$SAVASLIOUIS DE BROGLIE (NOBEL-DCJAS)

1940s: first prop 1
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1950 -51: ALAKULCS, LETREJr A CE

1950: UNESCO Conference

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

“assist and encourage the formation of regional research
laboratories in order to increase international scientific
collaboration...”

1951: UNESCO Resolution

« 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.

« Two months later, 11 countries signed an agreement establishing the provisional Council —
the acronym CERN was born.



1954. szeptember 29.: Me g s

1954: CERN is born

The CERN Convention, established in July ot e
1953, was ratified by 12 founding Member - it
States: Belgium, Denmark, France, the Federal
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From founders’ vision to today’s global collaboration
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NYCLT (NEM TITKOSCTOTT) TUDO

Core value underlying the collaboration: Open Science

CERN Convention Art. I1.1.: The Organization shall have no concern with work for military requirements, and the
results of its experimental and theoretical work shall be published or otherwise made generally available

SCOAP? centrally underwrites Open Access to research in high-energy physics,

* Open Access Policy (2014) enabing free pUbling, gobal access, and e
>90% of research produced at CERN published OA (CC-BY licenses) a=EiEIER
Sponsoring Consortium for Open Access Publishing in Particle e ﬁ
Physics - SCOAP? (44 countries) ity oo s

Inspired major global OA initiatives: PlanS, OA2020, etc.

* LHC Open Data Policy (2020)

LHC experiments release experimental data and associated analysis
tools for diverse scientific and educational uses

« CERN Open Science Policy (2022)

Policy broadened to explicitly include open software, hardware, | . _ o O cotaly s o
research integrity and assessment, education, training and outreach, 2" thershae o e '
citizen science

= £SCOAP®
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1957 £fRKEZI K AZ ELST

G Y-BI

1957: first accelerator

The Synchrocyclotron

MOTTE: AGYORSETUNKDO
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b MERF¥LDK¥VEK: BHBJ GYORSCT

PS — 28 GeV SPS - 630 GeV

1957 1959
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1958 -62: AZ ELSPF FELFEDEBENS A C

1958: CERN'’s first discovery

1957: the Synchrocyclotron is CERN'’s first accelerator to
begin operation (600 MeV proton beam)

Discovery of “rare pion decays” 1958-1962

I'(r - ev,)

= = (1.22 + 0.30) x 10~*
(= )

G. Fidecaro et al.

Crucial verification of a universal “weak” force with
a Vector - Axial coupling

A turning point for the emerging electroweak theory
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1971 -7 2 : MWPC FEJLESZTEKBARPAKONGBEL -DC J £

Georges Charpak:
Revolutionizing particle detection

from “visual detectors” to “electronic detectors”
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1971-1972 — Large-size Multiwire Proportional Chamber 1992 Nobel award ceremony

13



1976 -1983: A GYENGE CRAMOK FELFEDE

1983: discovery of the W and Z

« Gargamelle and the discovery of neutral currents
guided the search: look in the region 60-90 GeV

* In 1976 Rubbia proposes to modify the SpS into a collider
of protons and antiprotons

» First collisions at sqrt(s)=540 GeV were obtained in 1981

Two multipurpose detectors UA1
and UA2 were built to detect the
elusive W and Z in their decays
to leptons.
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1984: RUBBIA £ S V ADER MEER FIZIKAI NOBEL -DC J A

1983: discovery of the W and Z

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

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

* 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 recorfz_led by UA1 in 1983
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1987 1 A LEP KORSZAKA

LEP era
* First beams in LEP: 15 July 1989

« LEP 1: center of mass energy around the mass of the Z
boson (91 GeV) for 7 years. LEP was a Z-factory with millions
of produced Z bosons.

« LEP 2: starting in 1996, energy reached and surpassed the
threshold for production of 2 W boson (160 GeV). Max energy
reached 209 GeV.
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2000 - QGP BEJELENTEBEN SAJTETCJIEKOZ

AZ ANYAG DPJ CLLAPOTA, LETREBEQANY A A CERN

CERN, February 2000: first evidence of a new state
of matter, the quark-gluon plasma

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

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

Event recorded by NA49 at SPS

o ‘ Luciano Maiani (CERN DG): “... We now have evidence of a
® . .- 't S asss new state of matter where quarks and gluons are not confined.
- o 0 Fe ‘ s 2 A - ... There is still an entirely new territory to be explored
.Q,. .‘ e e concerning the physical properties of quark-gluon matter. The
. ‘.‘,’o’ challenge now passes to RHIC at BNL and later to the LHC."
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https://home.web.cern.ch/news/press-release/cern/new-state-matter-created-cern

2000 T MEKKORA S A KVARKOK SZABAD ¢t

In the nonrelativistic region m,; < 2my, on the other, flow does couple to the rest mass:
for a linear transverse flow velocity profile and a Gaussian transverse density profile one

- A skier (quark?) is finds exactly [16,17]

confined inside snow

Tyope = T + lmo(?u)g . (4)
patches (hadrons? ’ ?

s dependence is indeed observed. Figure 3 shows
Quark liberation and coalescence at CERN SPS tive flow component; inverse slopes of 300 MeV

. : . . 1 obviously not be interpreted as hadronic tem-
If \ll |r \ll
J. Zimanyi (Budapest, RMKI), T.S. Biro (Budapest, RMKI), T. Csorgo (Budapest, RMKI), P. Levai (Budapest, RMKI) (Apr, 1999) is some seattor between the data from different
Published in: Phys.Lett.B 472 (2000) 243-246 « e-Print: hep-ph/9904501 [hep-ph] T —

n tends to reduce the size of the regions within
T, T T e o I .  which particles can develon such correlations: thermal motion. controlled by the thermal

'ts in the opposite

New form of matter at CERN SPS: Quark matter but not quark gluon plasma offective emission

T. Csorgo (Budapest, RMKI) (Jun, 2000) » size is controlled
la [21,16,1
T T Published in: Nucl. Phys.B Proc.Suppl 92 (2001) 62-74 - Contribution to: 9th International Workshop on Multiparticle Production: New wla 21,16,17]
- Frontiers in Soft Physics and Correlations on the Threshold of the New Millenium (Torino 2000), 62-74 = e-Print: hep-ph/0011339 (5)
[hep-ph]

16. T. Csorgd, B. Lorstad, Nucl. Phys. A 590 (1995) 465¢; Phys. Rev. C 54 (1996) 1390.
17. R. Scheibl and U. Heinz, Phys. Rev. C 59

.
CERN, 09/11/2016 L. Maiani. How did we get there -.this Wy

U. W. Heinz: signs of hydro , it is a fluid,
L. Maiani , DG OF CERN : Mean free path tends to zero.,

MEAN FREE PATH OF QUARKS with references to Hungarian (Buda -Lund ) results
tends to Infinity.  ( macroscopic Nucl.Phys.A 685 (2001) 414 -431 ,PRC54 (1996) 1390
Proc . NN2000, e -Print: hep -ph /0009170 [ hep -ph ]
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2008 - | NDUL AZ LHC, A NAGY HADRON|]

The Large Hadron Collider era

ATLAS

CMS

ALICE

LHCb

A 9 LHC KCSERLET: ALI CE, ATUHEAK, 6LH@CGMSMAFASHEHRA, MI LLI CAN
19



A HI GGS BOZON FELFEDEZE£SE

Higgs discovery ... and the SM trlumph

» -_—

F. Englert and P. Higgs

v'y.‘.l -.- ;1'1:"'T:'==‘-:'.I :_:,,1 . ;_l___ f -
F. Gianoti (ATLAS) an s Incandela (CMS) S e @ e

ATLAS AND CMS: DECSERETES EMDETES NODOKNCGBEIBAN. 5




TECHNOLCGI A FEJLESZTES

21



GYORSEéTE¢, DETEKTOR £S SZCMeéTCST

We develop technologies in three key areas

ACCELERATORS DETECTORS COMPUTING
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1989

-A WEB SZ, LETE£SE-BEN CERN
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