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Outline

   I .  ALICE context: real of data taking

    II.  CPU performances by MC generators (Examples of EPOS4, Pythia8)
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I.1 – Context foreword : ALICE data collection strategy

ALICE focus = on low pT and/soft physics (0 < pT < 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:
ALICE2 in Run 3+ = strategy of data collection based on continuous readout (≈ triggerless), 
i.e. huge samples of Min. Bias data 

(ex: 2023 pp √sNN =13.6   TeV ≈ [9.5    pb-1 ↔  760.  109 events] recorded
2024 pp √sNN =13.6   TeV ≈ [53.1  pb-1 ↔ 4248. 109 events] recorded

      2023 Pb-Pb √sNN =  5.36 TeV ≈ [1535 µb-1 ↔     12. 109 events] recorded
(NB : recorded … i.e. not only delivered and inspected...)

(See LHCC open sessions, 155th, Sept 2023 +156th, Nov 2023 + 160th, Nov 2024) 

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

https://indico.cern.ch/event/1316071/
https://indico.cern.ch/event/1342872/
https://indico.cern.ch/event/1470570/
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II.1 – MC CPU+storage : Pythia8 “performances”

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)

https://pythia.org//latest-manual/Welcome.html

• O[3-10] ms/evt
• O[100] kB/evt

pp

• > 500 ms/evt
• O[7-35] MB/evt

Pb-Pb

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
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II.2 – MC CPU+storage : EPOS4 “performances”

Some physics options:
• Full hydrodynamics ? (core)
• Or parametrised hydrodynamics ? (PFE)
• Late-hadronic interactions allowed or not ? (hacas)

https://klaus.pages.in2p3.fr/epos4/physics/papers

• from 30 ms/evt up to 1 min/evt
• O[30] kB/evt

pp

• O[102-103] s/evt
• O[2-6] MB/evt

Pb-Pb

https://klaus.pages.in2p3.fr/epos4/physics/papers
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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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