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◮ PYTHIA8 collaboration

◮ News since April 17

◮ Heavy-ion collisions
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PYTHIA8 on one slide

◮ pp, e+e−, (ep), γp, γγ, pA, AA

◮ A few simple MEs, the rest from Les Houches

◮ k⊥-ordered initial-/final-state dipole-based shower

+ VINCIA & DIRE as plugins

◮ (N)LO multi-leg matching with

UNLOPS/UMEPS/CKKW/MLM

◮ Multiple interactions interleaved with shower

◮ Lund String Fragmentation

◮ Particle decays
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What’s new?

◮ γp and γγ. Resolved photons

and diffraction (hard and soft)

◮ Automated Parton Shower Variations with PDF variations

◮ ISR recoils for dipole shower

◮ Nuclear PDFs

◮ Production vertices in MPI/ISR/FSR and Hadronisation

◮ Rope Hadronization

◮ MixMax random numbers

◮ GNU GPL v2 or later
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The Angantyr model for heavy-ion collisions

◮ Glauber modelling with fluctuations

◮ Identifying NN sub-collisions
◮ Which nucleons interact with which?
◮ How do they interact?
◮ Primary and secondary sub-collisions.

◮ Generating NN sub-events using PYTHIA8 MPI machinery.
◮ Incerting signal processes if needed.

◮ Mergeing parton-level sub-events together.

◮ Hadronise.
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The Angantyr model for heavy-ion collisions

◮ Glauber modelling with fluctuations

◮ Identifying NN sub-collisions
◮ Which nucleons interact with which?
◮ How do they interact?
◮ Primary and secondary sub-collisions.

◮ Generating NN sub-events using PYTHIA8 MPI machinery.
◮ Incerting signal processes if needed.

◮ Mergeing parton-level sub-events together.

◮ Hadronise.

Complete, fully exclusive hadronic heavy-ion final states.
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Wounded nucleons

A simple model by Białas and Czyż, implemented in Fritiof

Each wounded nucleon contributes with hadrons according to a

function F (η). Fitted to data, and approximately looks like

dN/dη

η

✻

✲

dN

dη
= F (η) (single wounded nucleon)

[Nucl.Phys.B111(1976)461, J.Phys.G35(2008)044053, Nucl.Phys.B281(1987)289.]
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Wounded nucleons

A simple model by Białas and Czyż, implemented in Fritiof

Each wounded nucleon contributes with hadrons according to a

function F (η). Fitted to data, and approximately looks like

dN/dη

η

✻

✲

dN

dη
= wtF (η) + F (−η) (pA)

[Nucl.Phys.B111(1976)461, J.Phys.G35(2008)044053, Nucl.Phys.B281(1987)289.]
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Wounded nucleons

A simple model by Białas and Czyż, implemented in Fritiof

Each wounded nucleon contributes with hadrons according to a

function F (η). Fitted to data, and approximately looks like

dN/dη

η

✻

✲

dN

dη
= wtF (η) + wpF (−η) (AA)

[Nucl.Phys.B111(1976)461, J.Phys.G35(2008)044053, Nucl.Phys.B281(1987)289.]
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Wounded nucleons

A simple model by Białas and Czyż, implemented in Fritiof

Each wounded nucleon contributes with hadrons according to a

function F (η). Fitted to data, and approximately looks like

dN/dη

η

✻

✲

dN

dη
= F (η) Fritiof: single string dM2

x /M2
X

[Nucl.Phys.B111(1976)461, J.Phys.G35(2008)044053, Nucl.Phys.B281(1987)289.]
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Wounded nucleons

A simple model by Białas and Czyż, implemented in Fritiof

Each wounded nucleon contributes with hadrons according to a

function F (η). Fitted to data, and approximately looks like

dN/dη

η

✻

✲

dN

dη
= F (η) + F (−η) Fritiof: pp

[Nucl.Phys.B111(1976)461, J.Phys.G35(2008)044053, Nucl.Phys.B281(1987)289.]
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Comparison to data

Several parameters in addition to the pp PYTHIA8 ones.

◮ Nucleon distributions can in principle be measured

independently.

◮ NN cross section fluctuations are fitted to (semi-) inclusive

pp cross sections (total, non-diffractive, single and double

diffractive, elastic, and elastic slope) for given
√

sNN .

◮ Diffractive parameters for secondary absorptive collisions,

“tuned” to non-diffractive PYTHIA pp.

◮ MX distribution: dM2
X/M

2(1+ǫ)
X , could be tuned (to pA), but

we choose ǫ = 0.

◮ Few other choices related energy momentum conservation

which do not have large impact.
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p–Pb centrality
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p–Pb η-distribution
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Pb–Pb central multiplicity
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Pb–Pb p⊥-spectra
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Pb–Pb flow
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Future developments

◮ Rope hadronisation

◮ String shoving

◮ eA
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Thanks!
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p–Pb η-distribution

Pytha8/Angantyr (∑ EPb
⊥ percentiles)
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(b) Centrality-dependent η distribution, pPb,

√

SNN = 5 TeV.
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p–Pb number of participants
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Pb–Pb number of participants
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