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SQM ’19

Bari, June 10-15
84 experimental talk
• 57 parallel
• 27 plenary

42 theory talk
• 27 parallel
• 15 plenary

63 posters

All talks are available at:
https://indico.cern.ch/event/755366/
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I. Strangeness enhancement



SQM ’19: strangeness enhancement
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SQM ’19: strangeness enhancement (and system size)
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II. „ everything flows...”



SQM ’19: „ everything flows...”
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III. QGP droplets



SQM ’19: QGP droplets
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SQM ’19: QGP droplets
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SQM ’19: (system) size really matters
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IV. Many other topics...



SQM ’19: summaries

A small selection:

” • System size scan: hydro-like behavior is
established everywhere? What does
that mean? What about „fluctuations”?

• Unified description from small to large
systems is needed

• Indication that something starts
happening around dNch/dη ∼10-20

• Indication of partial QGP formation
even in NSD p+p

• No clear sign of QGP in small systems
up to now

• Strangeness enhancement and direct
photon excess – evolves from low-Nch
pp to high-Nch p-A towards A-A

• Formation of Quark-Gluon droplets in
small systems...

• ...or manifestation of new physics?
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HIJING++



HIJING++ FAQ

HIJING++...

• (...is a Heavy Ion Jet INteraction Generator, C++ version.)
• ...is a framework, not a black box.
• ...is not a direct port of the old FORTRAN code.
• ...is a direct port of the old FORTRAN code after all (regarding the
physics).
• ...is not wrapper for Pythia8.
• ...is still not published (yet).
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HIJING++ summary

FORTRAN HIJING HIJING++
Precision single double
Pythia version 5.3∗ 8.2+∗∗
PDF GRV98lo LHAPDF6.2+
Colour reconnection 7 3

Jet quenching+ (3) (3)
Multithreading 7 3

Analysis interface 7 3∗∗∗

Module management 7 3

+See the talk from GÁBOR PAPP

∗Was modified and hardwired into HIJING
∗∗Default tune for HIJING++ is Monash, for that re-tuning of the parameters is needed
∗∗∗Includes: simple ascii, ROOT, Yoda and HepMC2 (Rivet) 12 / 20
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HIJING++ tuning

Before the release, a set of comparisons with experimental data (and fine-tuning) is needed:

• Chosen (n)PDF set(s): nCTEQ15 (arXiv:1509.00792)
• Raw tuning: 3

• Fine: - (using Professor∗)
• Main observables:

• Pseudorapidity distributions and multiplicity
• Charged and PID spectra
• (Nuclear modification factor)
• (PID ratios)
• …

See the talk from BÁLINT HORVÁTH-CSURGAI

∗Tool for systematic tuning of MC event generators, see arXiv:0907.2973
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HIJING++ tuning results: pp at√
s = 7 TeV



HIJING++ tuning

Charged particle pseudorapidity and multiplicity with INEL > 0 normalization (at least one charged
particle in |η| < 1.0): 1-10%
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HIJING++ tuning

Identified π±, K±, p(p̄) at mid-rapidity with
INEL > 0 normalization: ∼15%
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Tsallis statistics and identified
hadron spectra



Tsallis statistics: ALICE data

The invariant yield:

d2N
pTdpTdy

∣∣∣∣
INEL>0

= A ·mT ·
(
1+ E

nT

)−n

where

n = 1/(q− 1) ,

E = γ(mT − vpT)−m

n q T (GeV) A v

π± 7.415± 0.033 1.135± 0.005 0.089± 0.010 73.188± 9.700 0.000± 0.119
K± 7.539± 0.086 1.133± 0.013 0.155± 0.010 0.915± 0.095 0.000± 0.066
p(p̄) 8.805± 0.184 1.114± 0.023 0.191± 0.012 0.124± 0.013 0.000± 0.054
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Tsallis statistics: mass and√
s trends

T and q (n) are increasing
(decreasing) with energy

Mass hierarchy

System size...? → HIJING++!
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Tsallis statistics: HIJING++ data
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Tsallis statistics: HIJING++ results

• Mass hierarchy appears again

• Large v ̸= 0 values

• System size dependency is
strong

THANK YOU!
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