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“The philosophies and religions of the planet Earth
will come and go, but the ultimate questions will be 
always alive and relevant”

James Leonard Park 
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Signature for phase transition ?

for RHIC energies:
- for baryons

- for antibaryons
- for other particles
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Signature for phase transition ? - experiment
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Strangeness production - smoking gun of deconfinement
J.Rafelski and B.Muller, Phys.Rev.Lett. 48(1982)1066
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Geometrical scaling for light flavor hadrons
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J. Rafelski and M. Petran, Acta Phys.Polon.Supp. 7 
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Strangeness production - smoking gun of deconfinement
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J. Rafelski and M. Petran, Acta Phys.Polon.Supp. 7 
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy⟩/S⊥ correlation
S=1
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
S>1

20



(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
S>1

21



(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
S>1

22



(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
S>1

23
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
central collisions

25



)-2(fmgeom<dN/dy>/S
0 2 4 6 8 10 12 14 16 18 20

/d
y>
/<
dN

/d
y>
(G
eV
)

T
<d
E

0.3

0.4

0.5

0.6

0.7

0.8

0.9 (GeV)NNscentral collisions          
Au-Au, AGS                      3.84, 4.3, 4.85
Pb-Pb, SPS                       8.7, 12.3, 17.3  
Au-Au, STAR    7.7, 11.5, 19.6, 27, 39, 62.4, 200
Pb-Pb, ALICE                         2760, 5020
Fit - 4th degr. poly.

(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
central collisions

(dET/dy)/(dN/dy) - (dN/dy)/S⊥ correlation
slopes of 𝜀Bj · 𝜏 - (dN/dy)/S⊥ correlation

26M.Petrovici and A.Pop, arXiv:2209.08828 [hep-ph]

https://arxiv.org/abs/2209.08828


)-2(fmgeom<dN/dy>/S
0 2 4 6 8 10 12 14 16 18 20

/d
y>
/<
dN

/d
y>
(G
eV
)

T
<d
E

0.3

0.4

0.5

0.6

0.7

0.8

0.9 (GeV)NNscentral collisions          
Au-Au, AGS                      3.84, 4.3, 4.85
Pb-Pb, SPS                       8.7, 12.3, 17.3  
Au-Au, STAR    7.7, 11.5, 19.6, 27, 39, 62.4, 200
Pb-Pb, ALICE                         2760, 5020
Fit - 4th degr. poly.

(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
central collisions

(dET/dy)/(dN/dy) - (dN/dy)/S⊥ correlation
slopes of 𝜀Bj · 𝜏 - (dN/dy)/S⊥ correlation

27M.Petrovici and A.Pop, arXiv:2209.08828 [hep-ph]

https://arxiv.org/abs/2209.08828


)-2(fmgeom<dN/dy>/S
0 2 4 6 8 10 12 14 16 18 20

/d
y>
/<
dN

/d
y>
(G
eV
)

T
<d
E

0.3

0.4

0.5

0.6

0.7

0.8

0.9 (GeV)NNscentral collisions          
Au-Au, AGS                      3.84, 4.3, 4.85
Pb-Pb, SPS                       8.7, 12.3, 17.3  
Au-Au, STAR    7.7, 11.5, 19.6, 27, 39, 62.4, 200
Pb-Pb, ALICE                         2760, 5020
Fit - 4th degr. poly.

(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
central collisions

(dET/dy)/(dN/dy) - (dN/dy)/S⊥ correlation
slopes of 𝜀Bj · 𝜏 - (dN/dy)/S⊥ correlation

28M.Petrovici and A.Pop, arXiv:2209.08828 [hep-ph]

https://arxiv.org/abs/2209.08828


(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation
vs

(dET/dy)/(dN/dy) - (dN/dy)/S⊥ correlation
S⊥ - dependence
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A-A vs pp @ LHC

Au-Au Pb-Pb Pb-Pb pp

200 2,760 5,020 7,000

≈5.2 ≈11.7 ≈15.3 ≈16.3

D. d’Enterria, Eur.Phys.J. A31(2007)816

Following A.H. Mueller 
Nucl.Phys. A715(2003)20

30

M.Dittmar et al., Proceedings HERA-LHC 
Workshop arXiv:[hep-ph]0511119



Short review A-A vs pp @ LHC
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A. Lindner et al., Proceedings of Science (PoS)  380(2021)197
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α=1

McLarren, M.Praszalowicz and B.Schenke, Nucl.Phys. A916(2013)210

Rpp=1fm    fpp - maximal radius for which the energy density 
of the Yang-Mill fields is larger than  
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥
A-A vs pp
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥
A-A vs pp
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(dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥
A-A vs pp
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Highest charged particle multiplicity in pp at midrapidity selected by “V0M” by ALICE Collaboration !!!
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Outlook
Ø A clear transition in the:

- (dET/dy)/(dN/dy) - (dN/dy)/S⊥ correlation 
and

- slope of 𝜀Bj · 𝜏 - (dN/dy)/S⊥
in the region of the highest RHIC collision energy, followed by a steep rise at the LHC energies

Ø A similar trend is evidenced in (dN/dy)(strange and multi strange)/(dN/dy) - (dN/dy)/S⊥ correlation

Ø The (dET /dy)/(dN/dy)-(dN/dy)/S⊥ and 𝜀Bj · τ- (dN/dy)/S⊥ correlations for pp collisions at √s=7 and 
13 TeV follow qualitatively the ones corresponding to Pb-Pb collisions at √sN N =5.02 TeV

Ø (dN/dy)(multi strange)/(dN/dy) - (dN/dy)/S⊥ correlations in pp collisions at LHC energies follow the 
trend observed in Pb-Pb collisions

Ø At the LHC energies the global features of the interactions are mainly determined by 
the properties of the initial chromoelectric flux tubes, the system size playing a minor 
role. 

Ø The need of theoretical models able to explain all the features evidenced in the multi-
differential analysis and representations of experimental information in order to
pin down the relative contribution of the main processes behind 
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A few considerations based on our studies
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