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AZ ELSO JAVASLAT: LOUIS DE BROGLIE (NOBEL DIiJAS)

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
facilities, such a laboratory could] undertake tasks,
which, by virtue of their size and cost, were beyond
the scope of individual countries”.




1950-51: formalodas, a CERN mozaikszo sziiletése

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: a CERN sziiletése

1954: CERN is born

« The CERN Convention, established in July
1953, was ratified by 12 founding Member
States: Belgium, Denmark, France, the Federal
Republic of Germany, Greece, ltaly, the
Netherlands, Norway, Sweden, Switzerland,
the UK, and Yugoslavia.

* On 29 September 1954, the European
Organization for Nuclear Research officially
came into being.

« CERN was dissolved but the acronym remains.

Alapito orszagok: Belgium, Dania, Franciaorszag, Jugesziavia, NSZK, Gorogorszag,
Hollandia, Norvégia, Svajc, Svédorszag, UK. Név: Europai Nuklearis Kutatasi Szervezet



AZ ALAPITASTOL MAIG: 24 TAGALLAM, 8 TARSULT TAG...

From founders’ vision to today’s global collaboration

Geographical & cultural diversity
Users of 110 nationalities
22.5 % women

As of 31 December 2023
Employees:

2666 staff, 1002 graduates
Associates:

12 370 users, 1513 others



NYILT TUDOMANY

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

" with CC-BY licenses

* Open Access Policy (2014) g fro pisaing, pobal s, w vt
>90% of research produced at CERN published OA (CC-BY licenses) A=l
Sponsoring Consortium for Open Access Publishing in Particle - - \
Physics - SCOAP? (44 countries) 2 (5) publher il Open Acces

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,

research integrity and assessment, education, training and outreach,
citizen science

— SCOAP® centrally pays for
-] Open Access publishing
" services

- £SCOAP*




MERFOLDKOVEK
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1957: AZ ELSO RESZECSKEGYORSITO A CERN-BEN

1957: first accelerator

The Synchrocyclotron
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UJ MERFOLDKOVEK ES GYORSITOK

PS — 28 GeV SPS - 630 GeV

SC 0.6 GeV ‘ ISR - 31.5 GeV
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1958 - 62: AZ ELSO FELFEDEZES

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,)

= = (182884 0.30) x 10~*
F(nr =t ,uvﬂ)

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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1971-72: MWPC FEJLESZTESE, 1992: CHARPAK NOBEL DIJA

Georges Charpak:
Revolutionizing particle detection

from “visual detectors” to “electronic detectors”

IR = e
i TR

&“a ._w; 7 _ﬁd -

1971—1972_ - Large—size; I'Jlu_ltiwire Proportional Chamber 1992 Nobel award ceremony
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1976 - 1983: A W ES Z BOZONOK FELFEDEZESE

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: C. RUBBIA ES S. VAN DER MEER NOBEL DIJA

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 recoré_led by UA1 in 1983
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1987 - 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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1989 - A WEB SZULETESE A CERN-BEN

The World Wide Web

March 1989: Tim Berners Lee submits the first
proposal for the World Wide Web

merge data networks and hypertext in an easy-
to-use global information system

By the end of 1990, the first Web server and
browser is up and running

In 1993, CERN makes the source code of the
World Wide Web available on a royalty-free
basis

By the end of 1994, the Web already has
10,000 servers and 10 million users

Tim Berners Lee displaying some of the first web
pages in 1994
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2000 - A QGP FELFEDEZESE, SAJTOTAJEKOZTATON (?)

A NEW STATE OF MATTER, CREATED AT 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. — = A

Event recorded by NA49 at SPS

ll‘.. ‘ s oo T8 Luciano Maiani (CERN DG): “... We now have evidence of a
@: 05 % s 930000 “ <. new state of matter where quarks and gluons are not confined.
‘Q. 'Q ’ . : - Therg is still an er)tirely new ’Ferritory to be explored
Pa ™ P | concerning the physical properties of quark-gluon matter. The
.,.Q"’"‘ » the ph | rt f k-gl tter. Th
. ‘.t > 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 - Mekkora is a kvarkok szabad uthossza ??

In the nonrelativistic region m | < 2myg, 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

.Elupe =T + %TH‘O (”J.)Q . (4)
patches (hadrons?) )

Such an approximately linear rest mass dependence is indeed observed. Figure 3 shows
clearly that the spectra contain a collective flow component; inverse slopes of 300 MeV
or more as seen e.g. for the protons can obviously not be interpreted as hadronic tem-
peratures (see Figures 1 and 2). There is some scatter between the data from different

Temperature

P - the skier can move
r" further...a new in coordinate space. Collective expansion tends to reduce the size of the regions within

which particles can develop such correlations; thermal motion, controlled by the thermal

phase develops

velocity ~ /T /M, smears out the flow velocity gradients and thus acts in the opposite
direction. This leads to a characteristic dependence of the size of the effective emission
..goes up region for correlated pairs on their transverse mass M ; its transverse size is controlled

by the transverse flow velocity, (v, ) as shown by the approximate formula [21,16,17]

ey N RZ
- a skier (quark?) S o

can move freely
; : r 90 (1995) 465¢; Phys. Rev. C 54 (1996) 1390.
o v over long distances - " ’ AR _)}423(, Phys. Rev. €54 (1996) 1390

..this way

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

U. W. Heinz: hidro viselkedés jelei, az anyag folyadék,
L. Maiani, CERN foigazgato: a szabad Gthossz nullahoz tart,
a kvarkok szabad uthossza hivatkozassal magyar eredményekre is:
a teljes rendszer mérete, Nucl.Phys.A 685 (2001) 414-431,

végtelenhez tart Proc. NN2000, e-Print: hep-ph/0009170 [hep-ph]
20



2008 - Az LHC INDULASA

der era

The Large Hadron Coll

ATLAS

CMS

ALICE

LHCDb

TOTEM.

és

ALICE, ATLAS, CMS, FASER, LHCb, LHCf

lete

isér

V 4

Az LHC 7 k
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TECHNOLOGIA FEJLESZTES

We develop technologies in three key areas

B ””lii.

ACCELERATORS DETECTORS COMPUTING

GYORSITOK, DETEKTOROK, SZAMITASTECHNIKA

22



MRI és fMRI

MRI Magnets

Superconducting magnets in MRI:
Non-invasive 3D anatomical imaging

MRI industry consumes ~4000 tons of Nb-Ti annually

Over 50,000 MRI scanners worldwide

Jovo egyik legérdekesebb iranya
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Odderon: tiinékeny kisérletileg

Odderon keresése az ISR gyorsitonal: indikacio, de nem perdontd eredmény
Breakstone et al, Phys. Rev. Lett. 54, 2180 (1985): CL = 99.9 %

1 ] I— [ T T

o
mES

&

1

: | Az Odderon-csere
indikaciodja
CL = 99.9 %,

Szignifikancia: 3.35 ¢

P~
T

1072

)

S S —

do/dt  (mb/GeV?)

(do /df:lﬁp ; [ﬂﬂ'.ﬁ’dﬂpp

It (Gev?)

Terminologia:
Egyezés: ha statisztikus szignifikancia < 3 o
Indikacio, jel: ha 3 ¢ < szignifikancia < 5 ¢
Evidencia, vagy medgfigyelés: akkor, ha 5 ¢ < szignifikancia
Felfedezés ha 5 ¢ < szignifikancia, az els6 alkalommal.
Elfogadott Felfedezés: a Clay Mathematical Institute (CMI) kritériumai szerint.
El nem fogadott: Ha a CMI kritériumai for Millenium Prize Problems NEM teljesiltek.



https://www.claymath.org/millennium-problems/rules/

Odderon: Az elso kdzlemény > 5 ¢

EPJ Web of Conf. (2020) 235: 06005
https://doi.org/10.1051/epjconf/202023506002

Proton Holography -- Discovering Odderon from 5Scaling Properties of Elastic Scattering

ElsO publikacio, legalabb 5.0 ¢ (6.26 g
kozlés datuma:

Névteleniil elbiralt, referalt konferencia kotet.
(Proc. ISMD 2019, Santa Fe, USA)

DE: ,Soha ne legyél az els6! Tulsagosan korai!”
Prof. Carruthers ~ 1990



https://doi.org/10.1051/epjconf/202023506002

Az elso szakcikkek, ahol az Odderon jele > 5 ¢

Evidence of Odderon-exchange from scaling properties of elastic scattering at TeV energies

— o L ———r _ H 2 Pa - - -
Ty Arar B R - - L TR By | - ~r Dk
LSOMQO LWVIGNET RLF, CGUOapest & CER. Aa MovaE [Lnisted I - T Lund U,, Dep 2ar. FNys.), A 3ler
= T [apep— . P 0 Bed smact T T s
Budapest], I _Szanyi (Wigner RCP, Budapest) (Dec 26, 2019
~ P Coe O o4 At T o o - o .
sk e Cipp D Prim s -
~ublisEned (P Jdae O * = Ou * < oo ep-p

Hungarian-Swedish team:

Eur. Phys. J. C(2021) 81: 180, Published: 23 February 2021
https://doi.org/10.1140/epjc/s10052-021-08867-6

4 blogs . 2 Facebook pages

1 Wikinedia page
4 Wikipedia page

This article is in the 98% percentile (ranked 6,037™) of the 428,075 tracked articles of a similar age in all
journals and the 99 percentile (ranked 15 of the 231 tracked articles of a similar age in The European

Physical Journal C

Observation of Odderon effects at LHC energies: a real extended Bialas-Bzdak model study

ner RCP, Budapest and EKU KRG, Gyongyos), | Szanyi (Ectvos W, and Wigner BCP, Budapest) (May 28, 2020
5. LC 81 (2021} 7, 611 = e-Print: 2005.14319 [hep-ph] Hungarian team, Polish-Hungarian model:

Eur. Phys. J. C (2021) 81:611, Published: 13 July 2021
https://doi.org/10.1140/epjc/s10052-021-09381-5

SUMMARY News Blogs

Odderon Exchange from Elastic Scattering Differences between pp and pp Data at 1.96 TeV anc

from pp Forward Scattering Measurements Q 112 )

TR B 4 P e i et R e 1 . f ******
OTEM and D0 Collabaorations « V.M, Abazov (Dubna, JIMR) et al, (Dec 7, 2020
TWITTER DEMOGRAPHICS
- ched e Bie Dow ! ott 137 3039 £ QSN T _
- r o M i al | 1N - - 5 | 't .
NEC i S LR 124 12U D, DU . el ldada DO d TOTEM C “ b 5
< an ollaborations:

Phys. Rev. Lett. 127 (2021) 6, 062003, Published: 4 August 2021
https://doi.org/10.1103/PhysRevlett.127.062003 26



https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-021-08867-6#article-info
https://doi.org/10.1140/epjc/s10052-021-08867-6
https://link.springer.com/article/10.1140%2Fepjc%2Fs10052-021-09381-5#article-info
https://doi.org/10.1140/epjc/s10052-021-09381-5
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.127.062003
https://doi.org/10.1103/PhysRevLett.127.062003

KOSZONOM A FIGYELMET !

Kérdések?
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