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A journey through QCD

ALICE,arXiv:2211.04384

> 300 pages
ALICE review of Run 1-2 studies:

* QGP properties in heavy-ion collisions
— Macroscopic properties 3 The ALICE experiment:
— Interactions of partons with QGP medium AlgiE lioHon GCD
— Hadronization
— Electromagnetic effects
— Initial state ~@===== BonbLWOI BKNAA rpynnbi NMUAD

 QGP-like effects in small systems
 Many other aspects of QCD and beyond
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Charmonium melting and regeneration ®
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Interplay of melting and regeneration effects

Large regeneration effects at the LHC due to much larger charm
cross section compared to RHIC/SPS

Larger regeneration effects at midrapidity and at low p;
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Excited quarkonium states
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* Different states have different binding energies. Loosely bound states melt first!

* Sequential suppression of individual states provides a “thermometer” of the QGP

* Charmonium: sequential suppression + regeneration effects
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Theoretical predictions
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Unprecedented precision with
Pb-Pb Run 2 data

No deviation from the free A
lifetime

Binding energy = 130 £ 30 keV,
one of the smallest binding
energies observed

— loosely bound d-A molecule

Produced in Pb-Pb collisions,
despite having size comparable
to medium (~10 fm)



U3mepeHue ceyeHus B3aumogeiicteua > He c BelecTsBom

T el TIE) (b)

L B B B B LA B BRI
ALICE pp Vs = 13 TeV E

Inl <0.8 =

(Ay=174 El Data —— GEANT4 _E

E Ay=318 [+]Data GEANT4 3
= o (Ay=174 ¥ 95% confidence upper limit 3
E | 3
E\ = -
E N\ =
E N . E
3 e ——— 3
E T T PR P T T
1 2 3 4 5 6 7 8

dE/dx in TPC (arb. units)

ALICE
ALICE, Nature Phys. (2022), 2202.01549
1000 e e A
900 e 11 BB ovevinrormod (gﬂp.femoe OTHOLLEHME BbIXO0B
800F roro(a-soztev ¥ I8 " (amiHe (a) He/>He 6nnsko K 1.
700 I8 * WN3mepeHHble oTHOLWeHMe BbIXOA0B
&1
e | 3aMeTHO mMeHbLe 1 13-3a NornoweHus
fos ¢ _—
500 i 3He B maTepuane aetektopa:
400 :
300‘ \"". 9‘0.72 '"|'"|"'|"'|"'|"'|"'|"'|"'|"'_:
2ol £ 7B 30<p 1lz1<3.5GeVic 3
200 “ R L% 0.68 \\ |n|<0.§ ry——Lambert—E!eern“( —E
100 Sa L Moo () 3
= e ol e, 50,64 ....................... i\\ ® Resulting o, ,(He) =
—3 —2 -1 0 1 2 3 9 0.62 - [ _.E
p/ z(GeVlc) g osE T h;’\\ =
. "’g 0.58 ' \\\ F
8 o 0.56 \-.* —:
E +°f ALICE Pb—Pb |5, = 5.02 TeV osaf i S
c%f, 4 0-10% centrality 0 02 04 06 08 1 12 14 16 18 2
E 2 In|<0.8 o, ,(A€) on (4) = 34.7 (b)
) 3.55‘- .
E A)=2347 Data  ——— GEANT4
3B “ *  BriepBble U3MepeHbl CeYeHus
2;’ £\ B3aMmogelicteus SHe c BewwecTsom
s (c 3pPEeKTUBHLIM aTOMHbIM HOMEPOM <A>)
'E * Pe3ynbTaTbl B XOPOLWEM COMNacuUm C
b, Moaenbto, 3anoXeHHoun B Geant 4
0 1 2 3 4 5 6 7 8 9 10
p (GeVic) 7


https://arxiv.org/abs/2202.01549

“Mpo3payYyHoCcTb” raNnakKTUKU AnA
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ALICE

ALICE in Run 3 and beyond
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Upgrades for Run 3: reminder ®

ALICE

Pixel Muon Forward Tracker

e

... and much more:
* Fast Interaction trigger

* New Online-Offline system

* Readout upgrade of all detectors
Main goals:

* Record minimum-bias Pb-Pb data at 50 kHz (~ 1 kHz in Run 2)
* Collect 13/nb in Run 3&4 - x 100 minimum bias statistics wrt Run 1&2

* Improve tracking precision by a factor 3-6 10



Data processing challenge in Run 3

ALICE

Overlapping events in TPC with realistic bunch structure @ 50 kHz PbPb
Timeframe of 2 ms shown (will be 11 ms in production)
Tracks of different collisions shown in different colour
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Future upgrades

ALICE
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3agauu rpynnbl MMAD

ALICE

Yyactmne B 06paboTKe AaHHbIX MO POXKAEHUIO KOPOTKOMKMBYLLIUX PE30OHAHCOB

Yyactue B 06paboTKe AaHHbIX MO POXKAEHUIO ANNENTOHOB U BEKTOPHbIX ME3OHOB B Y/1bTPA-
nepundepunyecknx p-Pb n Pb-Pb ctonkHoBeHUsAX, BKAKOYAA NnpoBeaeHUEe COOTBETCTBYHOLLUX
TeOpeTUYEeCKMUX pacyeToB

NccnepoBaHme BO3MOXKHOCTEN NOMCKa HOBOU dum3nkmn B UPC
Pa3paboTka u noaaepKKa LeHTPaNN30BaHHOM cuctembl otbopa cobbitnin Ansa Run 3

YyacTne B peMOHTE 1 anrpenae TPEeKOBbIX KaMep MIOOHHOTO CMEKTPOMETPA N BEPLUMHHOIO
TpeKepa MIOOHHOTIO Naeya

YyacTue B cMeHax:

— 24 ueHTpanbHbIX cmeHbl ALICE

— 5 on-call cmeH MTK (MOOHHbIe Kamepbl)

— 14 on-call cmeH MFT (dbopBapaHbIA MIOOHHbIN TPEKEP)

15



LleHTpannusoBaHHaaA cucrema otbopa cobbiTun

Main duties:

* Selection of triggered events Average fraction: 88.5%

e Tools for beam-gas rejection

* Tools for pileup rejection

* Matching of primary vertices and forward detector info (new in Run 3)

* Preserve compatibility with Run2-converted data 08

* Quality control of event selection

* Maintenance of Conditional Data Base

* Luminosity and statistics monitoring tools 0z

 Maintenance of event selection QA site:
https://evsel-ga.web.cern.ch/data/

* Reports at coordination meetings of the Data Preparation Group

ALICE
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Cuctema otbopa ynbrpa-nepudpepmuyeckmx coboitun (1
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Burmasov et al. Comput.Phys.Commun. 277 (2022) 108388

YTOYHEHHbIE OUEHKUN YNC/1a CUTHA/IbHbIX cOObITUIN U BO3MOXKHbIX
npeaenos Ha da;
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N. Burmasov. Search for new physics with ultraperipheral collisions at the LHC. LXXII International conference "Nucleus-2022:
Fundamental problems and applications". (16-22 June 2022, Moscow, Russia).

N. Burmasov for the ALICE collaboration. Perspectives of tau g-2 measurements with ALICE. XI International Conference on New
Frontiers in Physics (ICNFP 2022). (30 August - 11 September 2022, Kolymbari, Crete, Greece).

N. Burmasov. Prospects of light-by-light scattering measurements and axion-like particle searches at the LHC. International
conference PhysicA.SPb/2022. (17-21 October 2022, St. Petersburg, Russia).

V. Guzey. Target Fragmentation and diffraction physics with novel processes: ultraperipheral, electron-ion, and hadron collision.
Photon structure and energy dependence of diffraction, CFNS Workshop (Pabouyee coseuwaHue, Feb 9-11, 2022)

V. Guzey. Target Fragmentation and diffraction physics with novel processes: ultraperipheral, electron-ion, and hadron collision. Jets
in UPCs, CFNS Workshop. (Pabouee coseuwaHue, Feb 9-11, 2022)

E. Kryshen for the ALICE collaboration. ALICE performance highlights. LHCP conference. (16 May 2022, Taipei, Taiwan).

E. Kryshen for the ALICE collaboration. Recent ALICE results on photon-induced interactions. 13th International workshop on Multiple
Partonic Interactions at the LHC (MPI@LHC 2022). (15 Nov 2022, Madrid, Spain).

E. Kryshen for the ALICE collaboration. Overview of recent heavy-ion collision results from ALICE. 6th International Conference on
Particle Physics and Astrophysics. (2 December 2022, Moscow, Russia).

M. Malaev. Prospects for the study of the hot QCD matter with heavy-flavor probes at ALICE-3 (HL-LHC). 6th International Conference
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Mybankaumm u cemmHapbi

ALICE

30 KonnabopauyumnoHHbIX Ny6AnKauumn

HeKkonnabopauyuoHHblie nybankaumm no UPC:

— V. Guzey, E. Kryshen, M. Strikman, M. Zhalov. Photoproduction of J/{ in d+Au ultraperipheral collisions at the BNL
Relativistic Heavy lon Collider. Phys. Rev. C 106 (2022) 064909

— V. Guzey, M. Strikman, M. Zhalov. UPC contribution to forward rapidity gap distribution in pPb collisions at the
LHC. Phys.Rev.C 106 (2022) L021901

— N. Burmasov, Central Diffraction and Ultra-Peripheral Collisions in ALICE in Run 3 and 4. Phys. Part. Nucl. 53
(2022), 297

— N. Burmasoy, E. Kryshen, P. Buehler, R. Lavicka. Upcgen: A Monte Carlo simulation program for dilepton pair
production in ultra-peripheral collisions of heavy ions. Comput. Phys. Commun. 277 (2022) 10838

CemuHapbl OPBI:
- B. PaboB. MNonapmnsaumoHHble 3G PeKTbl B CTONIKHOBEHUAX TAKENLIX MOHOB Ha BAK. 11 aHuBapa 2022

—  H. bypmacos. [Tonck HoBo pM3nNKK B yibTpa-nepndpepruyeckmux CToIKHOBEHUAX Ha bonbwom AAPOHHOM
Konnangepe. 31 maa 2022

— B. l'y3en. Bknapg ynetpanepudpepmnyeckmx CToOIKHOBEHUN B AMPPAKLMOHHOE NPOTOH-AAepHOE paccesiHne Ha BAK.
7 vitoHAa 2022

—  A. bayeHKo. Pa3Bntne HepaBHOBECHOrO rMAPOANHAMMYECKOro NoaxoAa Npu onNUCcaHMM SMUCCUN
BbICOKO3HEPreTUYeCKUX BTOPUYHbIX YaCTUL, B CTOJIKHOBEHUAX TAMXKENbIX MOHOB NPOMEKYTOUYHbIX 3Heprui (ot
CTO/IKHOBEHWM COIMTOHOB K 06pa3oBaHUO TEMHOW MaTepun). 8 HoAbpAa 2022
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Strangeness in the pilot beam

ALICE
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See talk by David Chinellato on Strangeness tracking
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https://indico.cern.ch/event/1109611/contributions/4788085/

Benchmark physics analyses

ALICE
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