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Data taking: pp @ 13.6 TeV

ALICE

Integrated luminosity, pb™
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- ALICE Performance, Run 3, pp, Vs = 13.6 TeV

- Recorded

- 2022: 19.3pb™
- 2023: 9.7 pb”
- 2024: 53.1 pb™
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* DAQ efficiency is > 95% (vs. last year ~80%)

* Main goal in pp: data taking @ 500 kHz
(L~ 0.03) in the continuous readout mode

e All the data are processed by the Offline
Trigger selection

* Full data volume calibrated and
reconstructed (~7-12 PB/week)

* Analysis Level selections to trigger on
interesting chunks of data

* 4-6 weeks processing to reduce the data
volume to ~“4% of the original size



Data taking: Pb-Pb and pp reference

ALICE
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* 1 week of pp@5.36 TeV, permanently stored on disk (largest min. bias pp sample!)
e 2.5 weeks of Pb-Pb@5.36 TeV, taken at IR ~ 50kHz (x100 more min. bias compared to Run 2)
* Next year: short OO and pO runs + 4 weeks of Pb-Pb 4



Highlights of selected results



A journey through QCD

ALICE, EPJC 84 (2024) 813

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

* QGP properties in heavy-ion collisions | |
— Macroscopic properties The ALICE experiment:
— Interactions of partons with QGP medium Ajou:neg througb %
— Hadronization
— Electromagnetic effects
— Initial state ~@===== BonbLwwoii BKNaA rpynnbl MUAD

 QGP-like effects in small systems
 Many other aspects of QCD and beyond



https://arxiv.org/abs/2211.04384
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https://arxiv.org/abs/2211.04384

Interference effects in UPCs

ALICE

 |n UPCs, each nucleus can act as the
source of the photon or as the target in
the interaction

— two indistinguishable amplitudes
contribute to the cross section

* At midrapidity the coherent p
photoproduction cross section reads:

2
o(pr,b,y = 0) = |A(pr, b) — A(pr, b) eP?

ALICE, PLB 858 (2024) 139017

3ameTka Ha caunTe MUAD g



https://arxiv.org/abs/2211.04384
https://www.pnpi.nrcki.ru/nauka-i-obrazovanie/novosti-nauki/3291-dvukhshchelevoj-eksperiment-na-femtometrovom-masshtabe

How to select impact parameter ranges?

A A
: . e . ALICE Pb-Pb UPC =5.02 TeV
* Events are classified in B - P . »
different EMD classes using 2 | :
neutron detectioninZDCs 2 ° .
. . m
e Different mean impact 2 - 10°
parameters in different
classes
E 10
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[ Broz et al., Comput. Phys. Comm. (2020) 107181 ]




Angular anisotropy in p? decays

ALICE
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* First measurement of the impact-parameter dependent angular anisotropy in the decay of
coherently photoproduced p°

* The amplitude (a,) of the modulation increases by one order of magnitude as b decreases

—> compatible with expectations from interference
ALICE, PLB 858 (2024) 139017


https://arxiv.org/abs/2211.04384

A double-slit experiment at the femtometer scale

Electron gun

A+A Collision

[ €06€Pqe3 (€202) 6 APV 1S "9VLS ]

| will take just this one experiment, which has been designed to contain
all of the mystery of quantum mechanics, to put you up against the
paradoxes and mysteries and peculiarities of nature one hundred per
cent. Any other situation in quantum mechanics, it turns out, can
always be explained by saying, 'You remember the case of the

. experiment with the two holes? It's the same thing’.

Richard Feynman in “The Character of Physical Law, chapter 6”
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3agauu rpynnbl MUAADP B 2024 roay

ALICE

YyacTne B 06paboTKe AaHHbIX NO POXKAEHUIO KOPOTKOMKUBYLLIMX PE3OHAHCOB

YyacTtne B 06paboTKe AaHHbIX MO POXKAEHUIO AUNENTOHOB N BEKTOPHbIX ME30HOB B YAbTpa-

nepundepunyecknx Pb-Pb ctonkHoBeHMAX, BKAtOYAsA npoBeaeHne COOTBETCTBYHOLLLMNX
TeOpeTUYEeCKMUX pacyeToB

Pa3paboTKa 1 noaaeprkka LeHTPaIM30BaHHOW cucTemMbl oTObopa cobbiTnin Ana Run 3
Pa3paboTKa n noaaeprKKa cMCTeMbl MOHUTOPUHIA N pacyeTa CBETUMOCTHU

YyacTtue B cmeHax (BK/to4yas on-call cmeHbl MIOOHHOTO nJieya)

12



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




LleHTpannsoBaHHaA cuctema otbopa cobbiTUM

ALICE

number of contributors

Main duties:

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

* Selection of triggered events

* Tools for beam-gas and pileup rejection

* Preserve compatibility with Run2-converted data Low track reconstruction
* Quality control of event selection efficiency at the end of
* Luminosity and statistics monitoring tools time frame due to
 Maintenance of event selection QA site:https://evsel-ga.web.cern.ch/data/ incomplete TPC info

* Reports at coordination meetings of the Data Preparation Group
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https://evsel-qa.web.cern.ch/data/
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https://hepd.pnpi.spb.ru/hepd/events/abstract/2024/Burmasov_17092024.pdf

Vector meson photoproduction and dimuon continuum in UPCs %

\, //
\//

ALICE
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Ryskin: Z. Phys. C 57 (1993) 89

NccnepoBaHe NapTOHHOW MNOTHOCTYU B
aapax npu ManbiX 6bEPKEHOBCKNX x

Breit & Wheeler, PR46 (1934) 1087

[lpoBepka NPMMEHNMOCTN NPUBIIKEHNS
9KBMBAIIEHTHbIX OOTOHOB B YCIOBUAX
cunbHbIX EM noneu 16



Run2 - Run3

ALICE, PLB 798 (2019) 134926
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* HeTt adbekToB, CBA3aHHLIX C PE3KUM U3MeHeHneM adhhekTUBHOCTU B obnacTtu J/y 17



Coherent J/y cross section

ALICE, PLB 798 (2019) 134926, PLB 817 (2021) 136280
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* More precise measurement at forward rapidity

* Rapidity trend compatible with LHCb
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Coherent Y(2S) cross section
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* First coherent {(2S) cross section measurement at forward rapidity

* Suppression similar to J/Y
19



Dimuon continuum production

ALICE
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Aoknaabl n nybnmkauum no ALICE

ALICE

AoKnappbl:

 H. bypmacos, NcchegoBaHne pOTOH-POTOHHbBIX U POTOH-AAEPHbIX B3aUMOAENCTBUIN B yAbTpanepudepmnieckmx
CTONKHOBEHMAX agep Ha Konnanaepe LHC. HayyHaa ceccusa cekuymm aagepHon dusmkm OPH PAH, lybHa, 4 anpena 2024

* E. KpblweHb. iccnegoBaHue AaepHbIX 9KPaHMPOBOK B yAbTpanepudpepmyeckmx CToNKHoBeHUAX Ha BAK. 3umHAA WwKona
MNAD. 21 mapTa 2024

* N. Burmasov, Quarkonia photoproduction and dilepton production in UPCs with ALICE, 42nd International Conference
on High Energy Physics, Mpara, 17-25 utons 2024

* H. bypmacoB. PoToporKaeHMe BEKTOPHbIX ME30HOB B Y/ibTpanepndeprnyeckmx CTONKHOBEHUAX Ha bonbwom AgpOHHOM
Konnangepe. CemunHap ODPB3I. 17 ceHTAbpa 2024

Ny6éaukauyum:
* 47 konnabopaunoHHbIX Ny6AMKaLNI, U3 HUX 4 B KOTOPbIX Mbl MPUHUMAIN yYacTUE:
— The ALICE experiment: a journey through QCD, EPJC 84 (2024) 813
— ALICE luminosity determination for Pb—Pb collisions at Vs, = 5.02 TeV, JINST 19 (2024) P02039
— First Measurement of the |t| Dependence of Incoherent J/{ Photonuclear Production. PRL 132 (2024) 162302

— Measurement of the impact-parameter dependent azimuthal anisotropy in coherent p® photoproduction in Pb—Pb
collisions at Vsy, = 5.02 TeV. PLB 858 (2024) 139017

* N. Burmasoy, Perspectives of tau g—2 measurements with the ALICE experiment at the LHC, IJIMPA 2443023 (2024)



ALICE — Russia 30 Years of Collaboration %

ALICE
Dedicated plenary session at the ALICE week in July
ALICE - Russia: 30 Years of Collaboration ® 20m
Speaker: Luciano Musa (CERN)
LMUSA_Russia_Jul...
Update on the PHOS detector ® 20m
Speaker: Yuri Kharlov (Institute for High Energy Physics of NRC Kurchatov Institute (RU))
PHOS-20240708.pdf
Update on the FIT detector ®20m
Speakers: Tatiana Karavicheva (Institute for Nuclear Research (INR)), Tatiana Karavicheva (Russian Academy of Sciences (RU))
FIT_TK-09-07-2024....
R&D and productions for the Inner Tracking system of ALICE ® 20m

Speaker: Grigori Feofilov (St Petersburg State University (RU))

Feofilov-09070224-...
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I loved you so sincerely and tender -
God bless you with such love of

someone else.

Alexander Pushkin
&
Russian FIT team

* Thanks a lot for your attention!

ALICE week T.Karavicheva 57



Comparison with LHCb and CMS
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