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SPS (Super Proton Synchrotron)  gps 7 avour
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* program s tazkymi ionmi (t.j. urychlovali sa ,é/
tazké atomove jadra zbavené elektronov) - &
90-teroky e 2 T

* rozne zrazkové systemy (p-Be, p-Pb, S-W,
Pb-Pb) pri roznych energiach (8 a 17 GeV),
vSetko experimenty s pevnym terCikom

* prva slovenska ucast v CERN (experimenty:
Helios, NA49, WA94, WA97/NA57)
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Hadrony su viazané stavy kvarkov a gludnov. V
sucasnosti je znamych okolo 300 hadronov.



Podivné hadrény su hadrdny, ktore
obsahuju podivny kvark:
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Kvarky a gluony su v hadronoch uvaznené

Z hadronoveho vazenia sa mozu dostat len pri extremnych podmienkach.
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Extremne podmienky na uvolnenie kvarkov a gluénov z
hadronov - extrémna teplota a/alebo extrémna hustota

Hmota, v ktorej su kvarky a gluony zbavené véznenia v hadronoch sa nazyva kvarkovo-gluonova plazma.
Takato hmota by sa mohla vytvorit v zrazkach tazkych ionov - program urychl'ova¢a SPS v 90-tych rokoch.
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WA94 a WA97

e Experimenty skumajuce kvarkovo-gluonovu plazmu — WA94 (zrazky S-S) a WA97 (zrazky Pb-Pb)

® Prve cernské experimenty s u¢astou Katedry jadrovej a subjadrovej fyziky
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e NA57 - rozSirené moznosti merania oproti WA97 (napr. energia zvazku)

e skumal produkciu podivnych hadronov v zrazkach Pb-Pb, p-Pb a p-Be (spolu s
predchodcom WA97 sa snazil najst dokaz existencie kvarkovo-gludnovej plazmy)



Enhancement

Enhancement
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e Cena SAV za vysledky v experimentoch WA97 a
A NA57 v juni 2002 (presnejSie: Ceny SAV v oblasti

A

medzinarodnej spoluprace kolektivu pracovnikov
Eﬂi UEF SAV, PF UPJS a FMFI UK v zlozeni: L.
; Sandor, A. Jusko, |. Kralik, K. Safarik (UEF SAV),
; J. Urban (PF UPJS) a R. Lietava (FMFI UK))
f

10



Large Hadron Collider v CERN

UNDERGROUND WORKS
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Experiment ATLAS

Fyzikalny program experimentu ATLAS (A Toroidal LHC ApparatuS):
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KoSicky prispevok AR,
k experimentu ATLAS

LAr eleciromagnetic |
end-cap (EMEC)

LAr electromagnetic o

o UEF SAV - zakladajuci €len (spolu s FMFI UK) od el oL A,
1994, vyuzité skusenosti z kalorimetrie v H1
(DESY, Hamburg)

e sucCastou kolektivu v minulosti aj pracovnici
KJaSF (J. Urban, P. Murin, F. Sopkova)

e fyzikalna analyza sa zameriava hlavne na studium
vlastnosti top kvarkov (J. Antos, P. Strizenec, J.
Urban, D. Bruncko, F. Sopkova).
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Experiment ALICE (A Large lon Collider Experiment)
na LHC
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e Studuje horucu a hustu jadrovu hmotu NSl
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e vyznamna cast fyzikalneho programu je
studium pp a p—Pb zrazok
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Azerbaijan; 3

United Kingdom; 27
Austria; 10
Ukraine; 7
Armenia; 3
Turkey; 4
Thailand; 39 United State

119

Sweden; 16
Sri Lanka; 6

South Africa; 21 Switzerland;

Slovak Republic; 31

Russia; 151

Romania; 35
Republic of Korea; 71
Poland; 101
Peru; 4 J
Pakistan; 25 /
Netherlands; 56

Norway; 47

Mexico; 53 Malta; 7
Japan; 58

Bangladesh; 4

Brazil; 33
Bulgaria; 8

India; 131

Slovenska ucast v ALICE

FMFI UK

Croatia; 9
Cuba; 4

Czech Republic; 40

Denmark; 26
Finland; 12

Bratislava

Team Leader: Branislav Sitar

Germany; 228 Members:

M. Meres, M. Pikna, |. Szarka

Greece; 6

PhD students

Hungary; 23

N. Dzalaiova, M. lvanov

Indonesia; 11

2000 Members,
172 Institutes, 40 Countries
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FSUPJS IEPSAV TUKE

Kosice cluster

Team Leader: Ivan Kralik

Members:

M. Bombara, A. Jadlovska, S.
Jadlovska, J. Jadlovsky, P. Kalinak,
A. Kravéakova, M. Krivda, J.
Musinsky, Z. Paulinyova, L. A.
Tarasovicova, M. Vala, J. Vrlakova

PhD students:

l. Ahuja, V. Barbasova, T. Tkacik,
K. Tropp



Temperature (T)
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Neutron Stars?

Baryon chemical potential (i;) or net baryon density

Fig: http://inspirehep.net/record/1397855/plots

aby sme porozumeli fazovemu
diagramu QCD
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7ky tazkych ionov?

HISTORY OF THE UNIVERSE

Dark energy
accelerated
expansion

Particle era e o cture

Background radiation formation

is visible

Particle Data Group, LBNL © 2015 Supported by DOE

e jedinecna prilezitost na studium
podmienok Velkého tresku v laboratoriu


http://inspirehep.net/record/1397855/plots

ALICE - officially amazing

Fun:244948

Timestamp:2015-17-25 11:25:36/1UTC)
System: Ph-Ph
Enurgy: 5.02 TeV

On 13 August 2012 scientists at CERN's Large Hadron Collider, Geneva, Switzerland,

' announced that they had achieved temperatures of over 5 trillion K and perhaps as high

as 5.5 trillion K. The team had been using the ALICE experiment to smash together lead

Highest man-made temperature lons at 99% of the speed of light to create a quark gluon plasma - an exotic state of
- =0 - matter believed to have filled the universe just after the Big Bang.
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Prispevok KJaSF do experimentu ALICE

Trigger system (elektronika,
ktora ako prva rozhoduje o
prijati fyzikalnej zrazky na
dalsie spracovanie)

:’U‘ttilu

2007/08/21




Prispevok KJaSF do experimentu ALICE
| - ,W,_

|

n

Trigger system (elektronika, ktora ako
prva rozhoduje o prijati fyzikalnej
zrazky na dalSie spracovanie)

e vel'mi Uzka spolupraca s University of Birmingham
|19



Prispevok KJaSF do
experimentu ALICE

Trigger system (elektronika, ktora ako
prva rozhoduje o prijati fyzikalnej
zrazky na dalSie spracovanie)

e vel'mi uzka spolupraca s University of Birmingham

* implementacia trigger softvéeru do analyzacného
frameworku ALICE pre Run 2 (R. Lietava, M.
Bombara)

e monitorovanie (kontrola kvality) trigger systému
pre Run 2 (M. Bombara) a Run 3 (M. Val'a, L. A.
Tarasovicova)
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Prispevok KJaSF do experimentu ALICE

Zber dat (povinné 6 dnove bloky 8 hodinovych smien v kontrolnej
miestnosti experimentu ALICE)

e Shifteri CTP a ECS v Run 1 (J. Vrlakova, A. Kravcéakova, M. Bombara)
e On-call CTP experti pre Run 2 a Run 3 (M. Val'a, I. Ahuja, L. Tropp, M. Bombara)

e QC shifteri v Run 3 (Z. Paulinyova, V. Barbasova) ~ L

| i K ‘
| __' - '
. ' - ' " A
i r 1A anl 4 J
" i . i — :
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Prispevok KJaSF do experimentu ALICE

Fyzikalna analyza (tradicne od Cias SPS - podivné cCastice - ich hybnostné
spektra alebo uhlové korelacie nesu dolezitu informaciu o produkcii hadronov v

kvarkovo-gludonovej plazme)

K°(ds), A(uds), E=(dss), Q (sss)

N((W\(©@) (©
D@

—l
<

Ratio of yields to (mt+m")

—
o
R

22

0 @0 W0k g o)

; i [ﬁ il ih [ﬂ] Q+Q" (x12)

ALICE Preliminary
® pp, \s=13TeV >

O pp, \s=7TeV 00 Pb-Pb, \s,, = 5.02 TeV =

JEF SAV _

O p-Pb, |5, =5.02TeV MW Xe-Xe,|s,, =544 TeV

AR
10"
(chh/dm

L L
102 10°

n|< 0.5

> UPJS



Dalsie aktivity vo fyzike:

e koordinacia Correlations Physics Analysis
Group (L. A. Tarasovicova)

e koordinacia Strangeness Physics Analysis
Group (M. Bombara)

* uspesne obhajeni PhD Studenti: M. Val'a, P.
Kalinak, M. Putis, M. Sefcik, Z.
Jakubcinova

e aktivni PhD Studenti: I. Ahuja, V. Barbasova

e ostatni/neaktivni PhD Studenti: Z. Tothova,
L. Tropp, K. Tropp



Organizacia

Organizovanie medzinarodnych konferencii a workshopov - sluzba
fyzikalnej komunite (nielen z CERN) a zviditelfiovanie koSickej vedy

e Hadron Structure 2002 (PF UPJS + UEF SAV)

e IPPOG Meeting 2011 (PF UPJS)

e RECFA Meeting 2011 (PF UPJS)
e CERN Accelerator School 2019 (PF UPJS)

* Triggering Discoveries in High Energy Physics
2024 (PF UPJS)

* + mnozstvo ATLAS a ALICE mitingov
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Popularizacia

Popularizacna c¢innost - jeden zo spdsobov ako informovat verejnost o pouzitych
financiach + inSpiracia CERNom pre mladych (vytvaranie kladneho vztahu k vede)

R0 TUTUS A STAVA
SNTNE
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Popularizacia

Medzinarodné Masterclasses v KoSiciach
a PreSove (P. Murin, A. Dirner, F. Franko,
A. Kravcéakova)

Lb

je. fares » beels
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Popularizacia

Medzinarodné Masterclasses v Kosiciach
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e castice

vvvvv
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Popularizacia

Medzinarodne Masterclasses v Kosiciach a PreSove (P. Murin, A. Dirner,
A. Kravcakova)




Popularizacia

Regionalne Masterclasses (Filakovo, Presov, SpiSska Nova Ves, Kezmarok
a mnoho dalSich)
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Popularizacia

Noc vyskumnikov (stanok kazdy rok)

Prirodovedecka fakulta
Univerzita Pavla Jozefa Saf

arika v Kosiciach
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Popularizacia

Noc vyskumnikov (stanok kazdy rok)
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Popularizacia

Noc vyskumnikov (stanok kazdy rok)
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Dakujem za pozornost!




