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Outline

[. ALICE context: real of data taking

[I. CPU performances by MC generators (Examples of EPOS4, Pythias)

Antonin.MAIRE@cern.ch / LHC MC data sharing 2025-10



.1 — Context foreword : ALICE data collection strategy

ALICE focus = on low pr and/soft physics (0 < pr < 2-10 GeV/c, typically)
— ALICE targets physics of bulk
( QCD various expressions in the overall context of the event)
over physics of rarity
(~ intrinsic properties of a given particle/rare process)

Consequence : difficult to enhance signals of a given physics process
without distorting the QCD context of the event

— Data:
ALICE; in Run 3+ = strategy of data collection based on continuous readout (~ triggerless),
i.e. huge samples of Min. Bias data
(ex: 2023 pp Ysain=13.6 TeV = [9.5 pb'«> 760. 10° events] recorded
2024 pp Ysan=13.6 TeV = [53.1 pb' <> 4248. 10° events] recorded
2023 Pb-Pb sy = 5.36 TeV = [1535 ub' <> 12. 10° events] recorded
(NB : recorded ... i.e. not only delivered and inspected...)
(See LHCC open sessions, 155, Sept 2023 +156', Nov 2023 + 160", Nov 2024)

— Simulations:
default option = in correspondence, i.e. plain simulation of complete inelastic collisions

Antonin.MAIRE@cern.ch / LHC MC data sharing 2025-10


https://indico.cern.ch/event/1316071/
https://indico.cern.ch/event/1342872/
https://indico.cern.ch/event/1470570/

I1.. - MC CPU+storage : Pythia8 “performances”

» O[3-10] ms/evt
Core Intel i7-12800H / 32 GB RAM o 0[1 00] kB/th
MC version Pythia8 config param. System Vs "Centrality” | Evt counts CPU time CPU.evit! |HEPmC size
Parton Hadron
Base SoftQCD Level  Angantyr  Level plain
duration s.evt* kB.evtt
Pythia8 v8304-alicel-13 Monash 2013 all MPI+CR - off pp 13 TeV MinBias 1.00E+04 00h 00min 31s 0,003] 81,94
Monash 2013 all MPI+CR - Rescatter PP 13TeV MinBias 1.00E+04 00h 00min 47s 0,005 111,20
CR Mode 2 all MPI+CR - off pp 13 TeV MinBias 1.00E+04 00h 00min 30s 0,003] 79,74
CR Mode 2 all MPI+CR - Rescatter PP 13TeV MinBias 1.00E+04 00h 00min 46s 0,005 111,19
Monash + Rope all MPI+CR - off PP 13TeV MinBias 1.00E+04 00h 01min 09s 0,007 90,84
Monash + Rope all MPI+CR - Rescatter PP 13TeV MinBias 2.00E+04 00h 02min 51s 0,009 118,52
Monash + Rope + Shoving all MPI+CR - off PP 13TeV MinBias 1.00E+04 00h 01min 17s 0,008 102,93
Monash + Rope + Shoving all MPI+CR - Rescatter pp 13 TeV MinBias 1.00E+04 00h 01min 389# 0,010 133,06
duration w sevtt kB.evtt
Pythia8 v8304-alicel-13 Monash 2013 all MPI Glissando off Pb-Pb 5.02TeV MinBias 1.00E+03 00h 08min 53s 0,533] 7 238,22
Monash 2013 all MPI Glissando Rescatter | Pb-Pb 5.02TeV MinBias 2.00E+01 00h 53min 12s 159,600 33 146,78

Some physics options:
« Colour Reconnection, in
« With Colour Junctions ? (i.e. CR mode 2, Skands, arXiv:1505.01681)
« With Rope hadronisation ? (arxiv:1412.6259)
« With Rope hadronisation + Rope shoving ? (arXiv:1710.09725)
« Late-hadronic interactions allowed or not ? (arXiv:2005.05658) S —

e >500 ms/evt
« O[7-35] MB/evt
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https://arxiv.org/pdf/1505.01681.pdf
https://arxiv.org/abs/1412.6259
https://arxiv.org/abs/1710.09725
https://arxiv.org/abs/2005.05658
https://pythia.org//latest-manual/Welcome.html

11, - MC CPU+storage : EPOS4 “performances”

pp
o from 30 ms/evt up to 1 min/evt
Core Intel 7-12800H. 22 GBRAM « O[30] kB/evt
MC version EPOS4 config param. System VS "Centrality” | Evt counts CPU time CPU.evt* | HEPmc size
Ninicon core hydro  EoS hacas plain
duration s.evi? kB.evt!
EPOS4 vd.0.0-alice3 1 full hile w3ff full PP 13 TeV MinBias 1.00E+02 01h 38min 30s 59,100 24,82
1 PFE off off full pp 13 TeV MinBias 1.00E+03 00h 03min 065 0,186 21,94
1 PFE off off off pp 13 TeV MinBias 1.00E+03 00h 0O1min 245 0,084 21,23
1 off off off off pp 13 TeV MinBias 1.00E+03 00h 00min 265 0,026 29,44
"
duration w sevt kB.evt!
EPOS4 v.0.0-alice3 1 full hille X3ff full Pb-Pb 2.02 Tev MinBias 2.00E+00 00h 17min 405 530,000 222301
1 full hille X3t full Pb-Pb 2.02 Tev 0-5% 2.00E+00 00h 39min 265 1183,000 577144
1 PFE oiff oiff full Pb-Pb 2.02 Tev MinBias 1.00E+02 01h 30min 525 94,520 1399.83
1 PFE oiff oiff full Pb-Pb 2.02 Tev 0-53% 1.00E+02 11h 38min 055 418,850 5 832,04
Pb-Pb
S husi " .« 0[10%-10°] s/evt
ome pnysics options: ‘ . 0[2-6] MB/evt
o Full Aydrodynamics? (core)
« Or parametrised hydrodynamics ? (PFE)
« Late-hadronic interactions allowed or not ? (hacas)
https://klaus.pages.in2p3.fr/epos4/physics/papers 36
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https://klaus.pages.in2p3.fr/epos4/physics/papers

Summary message : Min. Bias QCD as exotic case

Massive [CPU + disk] requirements to produce nominal MC samples,
for pp and even more for AA physics.

« Run 3 [2022-2026] + Run 4 [2030-2033] :
trend will remain (ALICE2)
ex: 500 kHz pp /
50 kHz Pb-Pb

« Run 5 + Run 6 [2036-2042] :
Increase expected for ALICE3
ex: 24 MHz pp/
100 kHz Pb-Pb (if not other ions species, lighter)
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