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« Experimenty, jichz se CZ a SK komunity ucastni
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ATLAS tazké iony na LHC
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Fenomenologie jadro-jadrovych zrazok

(fyzikalni program)

zhruba pocty naSich kolegu v téchto experimentech vcetné studentu
zdroje financovani

vyhled do budoucna 2020+



Ceska udast na experimentu ALICE

Pocty pracovniku (stav k zari 2018) - celkové 21 (Krizek, Sumbera,Bielcikova,
Adamova,Kushpilova, Petracek,Contreras, Bielcik,Broz, Gajdosova, Zavada, Mares)

Veédecti Postdoci Ph.D. Diplomanti | Bakalafri Technici
pracovnici studenti
UIFAVCR | §5 2 1
FIFICVUT | 3 p) 2 3
FzZUAVCR |2 1

Financni podpora:
VI CERN cesty do CERN, investice do infrastruktury, mzdy (pfislib do konce roku 2022)
CERN computing (CERN-C) investice do vypocetnich kapacit, mzdy, cestovné na konference (do listopadu 2019)

INTERTRANSFER (LTT17018) cestovné na konference (do konce roku 2021)
GACR (Guillermo Contreras) fotoprodukce J/psi (2018-2020)

Filip Krizek



Prehled aktivit v ALICE

« Ucast na upgradech a provozu detektord

Inner Tracking System : UJF, testy radiaéni odolnosti, charakterizace kfemikovych senzord, simulace.
V budoucnu plan podilet se i na ITS3.

- AD: FJFI vyvojsoftwaru, QA. Plan vstoupit do MFT a provést inovaci AD

- PHOS : FzU v minulosti se podilel na stavbé detektoru

« Ucast na analyze
- Jety (UJF) v budoucnu vétsi diiraz na jety s heavy flavor

- UPC, luminosity (FJFI) cil: studium QCD v limité vysokych E (gluonova saturace a stinéni)

- Kolektivni toky (FJFI, FzU)

Filip Krizek



ITS3 : inovace nejvnitrnejsi casti ITS pro Run 4

Cylindrical
Structural Shell

Tenké vrstvy kremiku (20 - 40 pum)
jsou ohebné a samonosné

e TOo umozni zmensit -
material detektoru

-polomeér nejvnitrné;jsi vrstvy (z 23
e mm pro RUN3 na 18 mm)

Filip Krizek
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ALICE Slovensko

1) PocCty participujucich pracovnikov

« Bratislava, FMFI UK 5+ 1 PhD + 1 technik
. Klaster Kosice (UPJS,
UEF SAV, TUKE) 15+ 9 PhD + 5 Mgr
« Spolu: 20 + 10 PhD + 5 Mgr
+ 1 technik

2) Zdroje financovania
Ugelové projekty MS VVaS (min. $kolstva) SR dedikované
na spolupracu SR s CERN (material, VT, cesty, odmeny - nie platy)

3)Vyhlad do buducnosti

. ludské zdroje - pri umiernenom optimizme predpokladame
priblizne rovnaké pocty aj v buducnosti (25-35)

. experimenty - ALICE (... RUN4 + uzavretie), spojenie
s ATLAS na LHC, alebo GSI, Dubna ...

lvan Kralik



ALICE Bratislava

1)Hardware

« ALICE TPC upgrade - continuous readout
without gating grid

« Meranie mobility a driftu ibnov v Specialnej
komore TPC

« Vyvoj GEM TPC readoutu pre ALICE upgrade

2)Fyzikalna analyza

« Midrapidity antibaryon-baryon ratios in Pb-Pb and p-Pb collisions
(p-Pb @ 5.02 TeV, Pb-Pb @ 2.76 TeV, pp @ 2.76 and 7 TeV)

. Pentaquark search in the ALICE experiment .
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ALICE KosSice

1)Hardware

« Elektronika pre Centralny
trigger ALICE

Oracle DB
(Windows Server 2012)
r
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2)Detector control system

« Systém riadenia detektora ITS (aplikacia
technoldgie pre automatizované vyrobné linky)

FRED

Server
(SLC 6)
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3)Software
. Trigger Data Quality Monitoring pre RUN 2 ok wh o O
« LHC Interface - online monitorovanie luminozity

4)Fyzikalna analyza

« Strange and multi-strange particle production in p-p and Pb-Pb
collisions

« Angular correlations between strange and non-strange particles
« Normalization cross section measurement using Van der Meer scans



ALICE Slovensko - vedecke vysledky
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ATLAS Heavy ion group at Charles University

 Current structure of the group:
— 2 senior scientists (Jifi Dolejsi, Martin Spousta)
— 2 post docs (Radim Slovak, Souvik Adhya)
— 2 students (Tomas Kosek — defending soon Ph.D., Martin Krivos —
defending soon Mgr.)

« Continuously 2-3 students, 4-6 people together (small group)
* Financial resources:

— CERN-CZ (infrastructure) & Inter-excelence: grants MEYS, GACR,
Institutional research support & grants of Charles University

« Subject of interest:

— Measurements of jets and jet structure, charmonia, and high-pt
charged particles with ATLAS in pp, p+Pb, and Pb+Pb collisions

— Phenomenology of jet quenching and charmonia suppression,
new methods and tools for jet measurements in dense environments

Martin Spousta HI group at Charles University 11



Impact of the group in ATLAS

« Main contributors to >10 papers by ATLAS

Observation of a Centrality-Dependent Measurement of inclusive jet
Dijet Asymmetry in Lead-Lead ... suppression in Pb+Pb ...

Phys. Rev. Lett. 105 (2010) 252303 Phys. Lett. B719 (2013) 220-241

Cited by 698 records Cited by 258 records

« Subdominant contributors to many papers by ATLAS
« Other contributions:

— Various technical aspects of ATLAS heavy-ion program
(software, trigger, calibration, tracking optimization, validation,
data-management)

— Active editorial board members and chairs
— Roles in coordination: Jet sub-group convener, Trigger Menu group
coordinator, ATLAS Heavy lon WG convener (50-60 people)

Martin Spousta HI group at Charles University 12



Outlook and goals for beyond 2020

« ATLAS will continue to provide opportunity to study wide range of physics
In HI collisions, e.g.: ultra-peripheral collisions (ligh-by-light), measurements
of vector bosons (nNPDF effects), jets and high-pt particles (parton energy
loss), ...

Excellent tools, small group of dedicated people running heavy ions.

« Continue working on ATLAS (main effort), no new experiment.

« Continue working on phenomenology and new tools for HI / HEP
measurements.

* Person-power:

— keep 2 senior scientists

— 0-2 post-docs depending on financial support
 Financial resources: same structure as now.

« Attract more students (potential to make large impact; collaboration
with various institutes in USA, EU, Israel; success of former students).

Martin Spousta HI group at Charles University 13



Participation STAR experiment

 Current structure of the group:

FJFI CVUT

— 3 senior scientists (Jaroslav BielCik, Petr Chaloupka + (Barbara Trzeciak from 2019))
— 2 post docs (Leszek Kosarzewski, Pavla FederiCova)

— 9 students (Kramarik, Holub, Kocan, Li¢enik, Moravcova, TruhlaF, Kubat, Storek, Cedka)
UJF AV CR )

— 2 senior scientists (Jana BielCikova, Michal Sumbera)

— 1 post doc (Pavol Federic)

— 7 students (Makatun, Simko, Vané&k, Agafonova, Robotkova, Bobek, Ponimatkin)
* Financial resources:

— BNL-CZ (infrastructure) & OPVVV BNL-CZ, Inter-excelence: grants MEYS, institutional research
support & grants of CTU Prague, OPVVV Excelent research CAAV

» Subject of interest:

— Measurements of heavy flavor production, jet properties, femtoscopy, critical point search

— HF PWG covener, STC chair, Charing paper commities, support of HFT and ZDC detectors



Participation PHENIX/sPHENIX

SPHENIX — CD1 review passed; 20-22 construction; 23+ taking data for 5 years
* Team:

« MFF UK (Miroslav Finger) 13 members

« FJFI CVUT (Vaclav Vrba) 21 members

» Subject of interest:

— significant role in the construction of SPHENIX Vertex Detector (MVTX) role in the construction of
SPHENIX Vertex Detector (MVTX)

Participation EIC

 Teams from STAR, sPHENIX are interested to get move involved also in EIC in USA
* Electron-lon Collider to study gluon structure of proton

e US National Academy of Sciences recommended project in July 2018

e e(4-20 GeV) + Au (30 GeV up to 300 GeV)

* depending on budget — construction starts 22-23

Mimoradné setkani CZ-SK HEP komunity 2018 14.9.2018 15



Fenomenologia kolektivhych javov

e Skimané témy:
» Kolektivne chovanie fireballu v relativistickych jadrovych zrazkach (RJZ)
Fluktuacie poctu protonov v RJZ Phys.Rev. C92 (2015) no.6, 064908.
Produkcia podivnosti
Triedenie zrazkovych udalosti podla tvaru
Relativisticka hydrodynamika
Femtoskopia
 Stavova rovnica pri vysokej hustote baryonov

Eur.Phys.J. A53 (2017) no.8, 161

e Zapojené institucie
* FJFI CVUT (Boris Tomasik, Jakub Cimerman, Radka Sochorova)
e Univerzita Mateja Bela, Banska Bystrica (Evgeni Kolomeitsev)
« Zilinskd univerzita (Ilvan Melo)
* Univerzita Pavla Jozefa Safarika, KoSice (Zuzana Paulinyova)

* Personal: 3 seniori, 3 doktorandi + P. Zdvada FzU AV CR

Boris Tomasik



Parton saturation phenomenology

Group:
Jan Cepila, J.G.Contreras, Michal Kfelina + 2 PhD students (Marek Matas, Dagmar Bendova) FJFI CVUT
. Grants:

. network COST CA15213 - Theory of hot matter and relativistic heavy-ion collisions (2015-2019)

. GA17-04505S - Aspekty silnych interakci pfi extrémnich podminkach (2017-2019)

« LTC17038 - Struktura hadronu v tézko-iontovych srazkach (2017-2020)

. OPVVV BNL-CZ - Brookhavenska narodni laborator — ugast Ceské republiky (2016-2019)

Recent publications:

. J. Cepila, J. G. Contreras, M.Krelina, J. D. Tapia Takaki, Mass dependence of vector meson photoproduction off protons and nuclei within the energy-dependent hot-
spot model, arXiv:1804.05508

« J. Cepila, J. G. Contreras, M. Krelina, Coherent and incoherent J/y photonuclear production in an energy-dependent hot-spot model, arXiv:1711.01855

. J. Cepila, J. G. Contreras, J. D. Tapia Takaki, Energy dependence of dissociative J/y photoproduction as a signature of gluon saturation at the LHC, arXiv:1608.07559

Jan Cepila



Parton saturation phenomenology

Topics:

Diffractive vector meson production on protons and ions
Evolution equations in QCD (BFKL, Balitsky-Kovchegov equation)
Signatures of parton saturation

EIC/LHeC physics

Future plans:

Vector meson production — calculate correctly the scalar part of WF in the light cone approach by solving the Schrodinger equation in
the rest frame and boost the solution to proper frame, analyze the effect of the rotation of the spin between photon and meson wave
function (in collaboration with R. Pasechnik, J. Nemchik)

Vector meson production — study the effect of hot-spots in nuclear vector meson exclusive and diffractive photo and electro-
production

QCD evolution equations — solve BK equation with explicit impact parameter dependence and study the initial conditions and the
connection to other dipole cross-sections parametrizations, solve BK equation with NLO kernel

Study the effect of hot-spots in DVCS and in vector meson production involving more complex dipoles (gqgg) (in collaboration with
Victor Goncalves)

Study the connection between TMDs and dipole model with the solution of BK equation in particular in forward di-hadron
production correlations (in collaboration with Cyrille Marquet)

Jan Cepila



Suppression of high-p; particles Chela)
Jan Nemcik (CTU, PNSPE, Prague) & R. Pasechnik (NPI, Re?)

The mechanism of suppression is not based on the energy loss scenario of

jet quenching but is based on propagation and evolution of colorless
pre-hadrons in the medium. [Phys.Rev. C86, 054904 (2012); Eur.Phys.J. C75, 95 (2015) ]
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| 2018

2019 2020 2021

|
LHC run 2 sPHENIX const.
RHIC run STAR upgrades

Summary

2022 2023 2024 2025 2026 2027

T

2028 2029 =22030

Interest:

RHIC run

sPHENIX
10! events read out
Sampled 50 nb-!

STAR
10° events read out

ATLAS:

Timing
CMS:

Upgrades “LHC LS2”
LHC: collimators + injectors
ALICE: Tracking, DAQ (rate x100)
ATLAS: Fast tracker trigger (rate x2)
CMS: pixel detector (rate x2)
LHCb: VELO, tracker, DAQ (rate x10)

LHCb:
TOF?

Upgrades “LHC LS3”

Tracker (acc x2)

Tracker (acc x2) -
Encap Calorimeter

- Keep heavy ion program
in strategy document
ATLAS and ALICE HL
Possibility to keep
involvement in RHIC/EIC
- Education+Outreach

LHC Run 3 + 4 (numbers for Pb-Pb)
L =6 - 102 cm2s' ~ 50 kHz rate
10 nb-! (ALICE, CMS, ATLAS)

IPPOG

« ALICE CR 12 (senior) + 9 (postd.&stud.)

« ALICE SK 21 +15

. ATLAS HI 2 +4 -
« STAR/EIC 5 +19

« sSPHENIX/EIC 34

* Phenomenology 10 +5

Community of cca 130 scientists
involved in heavy ion research in
CZ-SK



