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Zaciatky

e prveé kontakty s ¢eskoslovenskou komunitou uz v 80-tych rokoch (CERN-
JINR HEP Skola v Tabore v 1983)

e vtedajsi generalny riaditel (DG) CERN-u Herwig Schopper, rodak z
Lanskrouna na Morave, inicioval priame kontakty CSSR a CERN

e vSetko oficidlne zacgalo prijatim CSFR do CERN v roku 1992 a nasledne
prijatim Slovenska do CERN v roku 1993

® prvé experimenty, na ktorych sa zacali zuCastniovat kosSicki pracovnici,
boli experimenty na (vtedy) najvykonnejSom cernskom urychlovaci SPS
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SPS Layout
SPS (Super Proton Synchrotron)

* program s tazkymi idnmi - 90-te roky

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

* prva slovenska ucast v CERN (Helios, NA49,
WA94, WA97/NA57)

“A common assessment of the collected data leads us to conclude that we now have compelling evidence that a new state of
maltter has indeed been created, at energy densities which had never been reached over appreciable volumes in laboratory
experiments before and which exceed by more than a factor 20 that of normal nuclear matter. The new state of matter found
in heavy ion collisions at the SPS features many of the characteristics of the theoretically predicted quark-gluon plasma.”

Evidence for a New State of Matter: An Assessment of the Results from the CERN Lead Beam Programme, January 31, 2000
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Experiment HELIOS-3 (a.k.a. NA34/3)

e Studujuci spektrum dileptonov (dimionov) v jadro-
jadrovych zrazkach (S-W) a porovnanie so spektrom v
proton-protonovych zrazkach (HELIOS-1) alebo
proton-jadrovych zrazkach (p-W)

e skupina fyzikov z UEF SAV po predbeznych B
diskusiach s Christianom Fabjanom zacala &
neformalne kontakty a spolupracu na experimente =
NA34 (HELIOS), ktory viedol William J. Willis. N

® rocne pracovne pobyty v skupine HELIOS pre Michala
Semana (1984), Ladislava Sandora (1987) a Jaroslava
Antosa (1989)

e po 1989 CERN fellowshipy pre mladych odbornikov z
byvalych socialistickych krajin. Za Slovensko: Ivan
Kralik, Peter Lichard ml. a Stefan Olejnik.
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Experiment HELIOS-3 (a.k.a. NA34/3)

e individualna ucast koSickych fyzikov v
experimente HELIOS vyustila do prvej oficialnej
U&asti Geskoslovenského pracoviska — Ustavu
experimentalnej fyziky (UEF) SAV v Kosiciach —
v experimente CERN-u (Jaroslav Antos, lvan
Kralik, Ladislav Sandor, Jozef Urban). I18lo o
experiment HELIOS-3 (NA34/3), ktorého
veducim bol Georges London.

e zaroven pravdepodobne posledny experiment v
CERN, na ktorom sa zucastnila cela kosSicka
komunita (nasledné stiepenia: H1 HERA (1987)
a WA94, WA97, NA57 na SPS; momentalne
ATLAS a ALICE na LHC)
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Experiment HELIOS-3 (a.k.a. NA34/3)

e vyznamnu ulohu v metodickej i fyzikalnej
analyze udajov v celej Studovanej oblasti
hmotnosti zohral lvan Kralik, ktory v roku 1991
absolvoval ro¢ny Stipendijny pobyt v CERN-e

e hlavnym vysledkom bolo zistenie, Zze v celom
Studovanom intervale hmotnosti dimionov sa
pozoruje v jadro- -jadrovych zrazkach anomalna
(zvy$ena) produk- cia dimionov. Nasledujuce
experimenty, najma experimenty CERES (NA45)
a NA38, tieto zavery potvrdili
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WA94 a WA97

e Experimenty s Omega spektrometrom — WA94 (zrazky S-S) a WA97 (zrazky Pb-Pb)

e WA97 - Systém mnohovlaknovych proporcionalnych komér (pad chambers) sluzil na
zabezpecenie presnejSieho merania hybnosti ¢astic s vysokou energiou. KoSicka skupina v
experimente prijala zodpovednost za vyvoj a realizaciu riadiacej a kontrolnej elektroniky pre
tieto komory (J. Ban, M. Luptak).
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e NA57 sa zvacsil rozsah merania centrality do oblasti periferalnejSich zrazok, a okrem energie 158
GeV na nukledn sa realizovali merania aj pri nizSej energii 40 GeV na nukleon.

* Experiment ziskaval udaje o p-Be a Pb-Pb zrazkach v rokoch 1998 - 2001, posledna praca bola
odoslana na opublikovanie do ¢asopisu na sklonku roku 2009 (L. Sandor).
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Enhancement

Py >0, ly-y,l<0S5

o FA0AGeVIe Kg ol A
NA5 7 71158 A GeV/e *
N g 8 °
§ 5 8
%
1 —8 1 %

e Na fyzikalnej analyze a interpretacii PBe PbPb PBe PbPb
vysledkov aktivhe participovali M. \ 0w W oW W
Bombara, A. Kravéakova, |. Kralik, R. E
Lietava, K. Safarik a L. Sandor — —

=10 - A 10 H% —
£2 i . i -
5 &
]
1 dN(Pb+Pb) 1 dN(p+p(Be)) 5 5 g
ES T A 1 & E EG 1
<Npart> dy y=0 2 dy y=0 i }
pBe PbPb pBe PbPb
1 o 100 10 10 0 10°
< Nwound < Nwound
Strangeness enhancements at central rapidity in 40 A GeV/c Pb-Pb collisions / F. Antinori ... [et al.]. - NA57
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NAS/

e K vybudovaniu experimentu NA57 kosSicka
skupina prispela tiez softvérom na monitorovanie
spustacieho systemu — triggera (A. Jusko).

e Cena SAV za vysledky v experimentoch WA97 a
NA57 v juni 2002 (presnejsie: Ceny SAV v oblasti
medzinarodnej spoluprace kolektivu pracovnikov
UEF SAV, PF UPJS a FMFI UK v zlozeni: L.
Sandor, A. Jusko, |. Kralik, K. Safafik (UEF SAV),
J. Urban (PF UPJS) a R. Lietava (FMFI UK))
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Large Hadron Collider v CERN
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Large Hadron Collider v CERN
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Large Hadron Collider v CERN
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Prispevok ZTS VVU Kosice do budovania LHC

e Specialne robotické supravy pre polohovanie magnetov (16 m, 34 ton) s presnostou stoviek
mikrometrov

e v medzinarodnom tendri na dodavku zariadenia porazili 87 firiem z celej Eurdpy (bez lobingu!)

e vitaz ceny Golden Hadron 2005

LR PR R W

where the Web was born...
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Experiment ATLAS

Fyzikalny program experimentu ATLAS (A Toroidal LHC ApparatuS):

44m

% Standardny model
X Higgsov bozdn
X Supersymetria

25m

LAr hadronic end-cap and
forward calorimeters

LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor fracker
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Experiment ATLAS

e UEF SAV - zakladajuci élen (spolu s FMFI UK) od
1994, vyuzité skusenosti z kalorimetrie v H1
(DESY, Hamburg)

e navrh, vyvoj, realizacia, testy a nasledne udrzba
on-line (elektronickej) kalibracie HEC detektora
(J. Ban, P. Strizenec, E. Kladiva, D. Bruncko).

¢ signalne a vysokonapatove (HV) elektrody pre
tento kalorimeter (E. Kladiva)

e zaviedenie metodiky on-line kalibracnej
procedury

o filter box“ elektronika, ktora sluzi ako rozhranie
medzi chladnou a teplou elektronikou, teda
medzi prostredim v podmienkach kvapalného
argonu a izbovej teploty (E. Kladiva).

LAr electromagnetic
end-cap (EMEC)

LAr electromagnetic
barrel (EMB)
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Experiment ATLAS

e magneticka ochrana LAr kalorimetra. V uzkej spolupraci s Laboratériami Nevis, Ko-
lumbijska Univerzita, USA, vyznamne prispel aj v elektronike pre celkovu kalorimetriu

ATLAS - iSlo o vyvoj, testy a naslednu realizaciu takzvanych vycitacich dosiek (J.
Ban).

° ngélna hadronova kalibracia kalorimetrov, hlavne kalorimetra HEC (P. Strizenec, P
Stavina, M. Pécsy).

e Clenstvo v LAr Steering Group, LAr Management Group a LAr Speaker Committee (P.
Strizenec)

e fyzikalna analyza sa zameriava hlavne na Studium vlastnosti top kvarkov v
dileptobnovom kanali v pp zrazkach pri 7 a 8 TeV, a to zvlast na analyzu nabojove;
asymetrie a na produkény mechanizmus v tomto kanali (J. AntoS, P. Strizenec, J.

Urban, D. Bruncko).
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Experiment ALICE (A Large lon Collider Experiment)
na LHC

LHC PROJECT e

Point 4 Point 5

D

UNDERGROUND WORKS

et UEC
L - :':_ :—_T.]T ‘ 1 "',.
@\ N5

SPS

Point 1

CPMIL5

e Studuje hordcu a hustu jadrovu hmotu
produkovanu v zrazkach tazkych idonov

C___PXI14

RE 22
CIPM 18 PXI()XIS
RE 18
-
\\ usls
\ < RR17 ys17 ULL6

PMI 2 ] “’i ‘
Al

SSSSS

e vyznamna cCast fyzikalneho programu je e ivting Srcues
studium pp a p—Pb zrazok

Marek Bombara, KoSicka stopa v CERN, 3. Cesko-slovensky ALICE workshop, DaniSovce, 20.5.2024 19



Azerbaijan; 3

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

Sweden; 16 119

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

Brazil; 33
Bulgaria; 8

Slovenska ucast v ALICE

FMFI UK FSUPJS IEPSAV TUKE

Croatia; 9
Cuba; 4

Czech Republic; 40
Denmark; 26

Finland; 12
. Kosice cluster
Bratislava
. L, Team Leader: Ivan Kralik
Team Leader: Branislav Sitar
Germany; 228 Members: Members'

M. Bombara, A. Jadlovska, S.
M. Meres, M. Pikna, |. Szarka  Jadlovska, J. Jadlovsky, P. Kalinak,
Greece; 6 A. Kravéakova, M. Krivda, J.

india; 131 wnear 23 PND students MusSinsky, M. Vala, J. Vrlakova
N. Dzalaiova, M. Ilvanov PhD students:
Indonesia; 11
l. Ahuja, M. Tkacik T. Tkadik,
2000 Members, K. Tropp

172 Institutes, 40 Countries

Marek Bombara, Kosicka stopa v CERN, 3. Cesko-slovensky ALICE workshop, Dani$ovce, 20.5.2024 20



Temperature (T)

Prec¢o Studujeme zrazky tazkych ionov?
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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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ALICE - n(i)e obyCajny fyzikalny experiment

e miliardy zrekonStruovanych zrazok (pp, Pb-Pb,...) pri roznych energiach

* biliony ¢astic na spracovanie

® enormné a Specifické poziadavky na hardvér a softvér
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Datovy tok experimentu ALICE Data v Run 1 (2009-2013),
Run 2 (2015-2018) a &iastoéne v Run3 (2022-2025)

Triggering detectors Detector readout, Detector
Control System (DCS)
(CCTP I Klucové detektory:
23 entra SPD and TPC
Zrazka na Trigger DAQ/HLT GRID
Processor) Event Builder SO

Twan e e e

Rekonstrukcia a nature
physics

"objektivizacia" dat
VO /, ShangetalldftfngelsaysAUC[
//?f// A\l NN
4 / ;" I‘\

L

Monte Carlo simulacie - generované
zrazky + interakcie Castic s "virtualnym"
detektorom ALICE Finalne publikacie
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Datovy tok experimentu ALICE Data v Run 1 (2009-2013),
Run 2 (2015-2018) a &iastoéne v Run3 (2022-2025)

Zrazka na
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Triggering detectors
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DAQ/HLT —
Event Builder . “ . ’ physics

Trigger SPD, TPC

Physics Analysis + Publications

Kosicky prispevok k Trigger systemu:

e vel'mi uzka spolupraca s University of Birmingham (UoB)
e Trigger Timing a Control interface test (TTCit) board pre Run 1 (IEP SAS)

e vyvoj, produkcia a testovanie mezzanine FMC-CTP card pre Run 3 a debuggovanie novej
LO dosky (IEP SAS)

e on-line meranie luminozity v ALICE interakénom bode (s pouzitim trigger dat) v Run 1, Run
2 a Run 3 (l. Kralik)

e implementacia trigger softvéru 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. Vala, |
L. A. TarasoviCova) TTCit board
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DAQ/HLT
Event Builder

Trigger SPD, TPC

Physics Analysis + Publications

KosSicky prispevok k Detector Control System:

e vvyvoj DARMA (DCS archive manager) (TUKE):

GRID
OMline Database
Data archivation

- remote access ku offline datam (ALICE DCS)

Online database
Data acquisition
Detector

configuration

- webova aplikacia pristupna z CERNskej siete

e vyvoj FRED - Scalable Framework for Detector Control &
Monitoring (TUKE):

SCADA/HMI
Models of tasks

- povodne vyvinuty pre DCS ITS detektora, v sucasnosti

Fm ’ \\ Siroko pouzivany dal$imi detektormi v ALICE
\

mc a0 s \- stabilna kontrola detektorov a rychly monitoring

ms|m m|mc

PLC, control PC
HW for data acquisitio
data preprocessing

Detectors, sensors
and actuators
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DAQ/HLT
Event Builder

S
S
S
S

Physics Analysis + Publications

e vvyvoj DARMA (DCS archive manager) (TUKE):

FEE

LHC

\

- remote access ku offline datam (ALICE DCS)

LV FEE ghets

Safety

—~ Detector devices
\

= ~ > ¢ Xternajgyp - webova aplikécia pristupna z CERNskej siete
[300 000 values/s [ —— Systems

read by software

e vyvoj FRED - Scalable Framework for Detector Control &
Monitoring (TUKE):

Offline
RID)

Operator - poévodne vyvinuty pre DCS ITS detektora, v sucasnosti
= Siroko pouZivany dal&imi detektormi v ALICE

‘\\
30 000 values/s 1000 values/s
. , >200 val
[ Injected into ] [Written to ORACLE after] [ LG

Sent to consumers
PVSS smoothing in PVSS

- stabilna kontrola detektorov a rychly monitoring
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DAQ/HLT
Event Builder

Trigger SPD, TPC

Physics Analysis + Publications

KosSicky prispevok k Detector Control System:

DCS e vvyvoj DARMA (DCS archive manager) (TUKE):

02 Data % - remote access ku offline datam (ALICE DCS)

/ &\ D D 4 D .G 3 c
DCS Data 3] : :
Frontend Power S 18f  Cooling , gz , , .
TS ELP o System ) Systorr @ DSS <r§ e } — webova aplikacia pristupna z CERNskej siete
g /k ”, - S/ g
\—[ CRU J—’ / \ e vyvoj FRED - Scalable Framework for Detector Control &
\L Powe Power Cooling Monitoring (TUKE)
BT
- M J7 - \ 4 N - poévodne vyvinuty pre DCS ITS detektora, v sucasnosti
Control >f . Power&Bias> Siroko pouzivany dalSimi detektormi v ALICE
Monitori Board Monitori
Readout Unit < onionng j<] oHOHng Detector t bl s k _t I d t kt ’ hl . _t .
Configuration > - stabilna kontrola detektorov a rychly monitoring
K /< Data (DAQ + DCS) -
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KosSicky prispevok k Data Taking:

e Skuseni shifteri (aj po¢as HI runu) pre DCS v Run 1, Run 2 a Run 3 (l. Kralik, P. Kalifiak)
e On-call CTP experti pre Run 2 a Run 3 (M. Vala, |. Ahuja, L. Tropp, M. Bombara)

e QC shifteri v Run 3 (Z. Paulinyova)
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KosSicky prispevok k Silicon Pixel Detector:

e vyCitavacia elektronika - SPD router - interface k CTP,

DCS, SPD a DAQ, 20 dosiek instalovanych v ALICE (J.
Ban, M. Krivda)

e v Run3 - kompletne novy DCS pre ITS-2 (TUKE)

SPD router connected to 6 half
staves - 20 boards needed

SPD consists of 120 half staves
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KosSicky prispevok k GRID Computing:

e Tier-2 centrum in UEF SAV pouzivané (pre ALICE a ATLAS) v Run1, Run2 a Run3: 5PB a 2000 CPUs, ~1M jobs/year (M.
Straka, |. Kulkova, R. Bilek, J. Vrlakova)

e v Run1: SKAF (Slovak Kosice Analysis Facility) a CAF (CERN Analysis Facility) - klastery s beziacim PROOF (Parallel
ROQT Facility) - distribuovany system vhodny pre mensie datasety ako na GRIDe (M. Val'a)

Total number of jobs by Resource Centre and Year

1,600,000
1,500,000
1,400,000
1,300,000
« 1,200,000
2. 1,100,000
'S 1,000,000 /
& 900,000
= 800,000
= 700,000
= 600,000
— 200,000 \ — | . | |
400,000 . »
300,000 >\ / \ —— -—--________-"’".-:'--'—_
200,000 {, : : . . - .
100,000 - —
0 = r A ' f T 1 T T r t

= =FMPhI-UNIBA = - =« [EPSAS-Kosice = - = [ISAS-Bratislava
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e strange particles production in various colliding systems - important to understand the hadron production
mechanism (UPJS, |IEP SAS and FMFI UK)

T T " L

R , B
& N0 5 On & B maag 06 -
S _

@ W F e O 2K
210" -
- ALICE > M [ M [ D@D ,, 4 :
20—_.DD,V’§=7TeV E@j ' 8 i
“ | Op-Pb,vsyy =5.02 TeV % Upgrade of E Gp © ED*[@]@] o (x4) -

e«

. [ M4 . gatnre e b RV )
2 - - "lo @ h -
2 15[ 4o '_,E 0 physICS . o
G “HJEL 1 & 10 i [% i O (x12)-
\\/: ‘o’.‘ ; .’ -_( Stranger and stranger says ALICE |
g o* N i i n ,’///f :
< . . 2 TR i
,//,,/,’ L\ ALICE Preliminary |
7N X ey > IEP SAS
O pp, Vs=7TeV 00 Pb-Pb, s, =5.02 TeV 3 » UPJS
i $ p-Pb, =502TeV ®W Xe-Xe, =5.44 TeV >
” Y LA S oo FMFI UK
0.5 = | 10 10° 10° 10°*
| | | | l L1 l | |
10 (aN ol d77>|n|< 0.5

(dNy/d '7>|;;| <0.5

Eur. Phys. J. C 81 256 (2021)
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KosSicky prispevok k Physics:

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

e koordinacia Strangeness Physics Analysis Group (M. Bombara)

e Uspedne obhajeni PhD Studenti: M. Vala, P. Kalifidk, M. Puti§, M. Seféik, Z. Jakubginova
e ongoing PhD Studenti: I. Ahuja, V. Barbasova

e |ost PhD Studenti: Z. Toéthova, L. Tropp, K. Troppova
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Kosice
Kosice Kosice Kosice Kosice

Summary

e Kosice has been playing an important role in ALICE story due to involvement in crucial parts:
- Trigger system
-~ DCS (Detector Control System)
- SPD (Silicon Pixel Detector)
-~ Grid (Tier-2 center)

- Physics (mostly strange particle production)

e For the ongoing Run3 and next Run4 Kosice cluster continues as a reliable member of the ALICE family.
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Popularizacia

e od 2007 organizovanie zajazdov uclitelov a stredossSkolakov
(Zuzana JeSkova, Teaching coordinator pre SR)

e vyroCie Masterclasses v KoSiciach a v PreSove + mnoho
regionalnych kol

e Noc vyskumnikov - kazdy rok
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