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Physics motivation

The European Physical Journal C 71 (2011) 1699

Physical Review D 83 (2011) 114001

Energy dependence of the saturation scale and the Gluon saturation and energy dependence of hadron
charged multiplicity in pp and AA collisions multiplicity in pp and AA collisions at the LHC
T. Lappi E. Levin and A.H. Rezaeian

1
<pr>/ \/(dN/dY)/SJ_ X =

n — the number of charged particles that result from a gluon fragmentation

remains constant

predict that <pr>/ \/ (dN/dy) /S, < as a function of centrality and collision energy

decreases
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dN/dy = {

\/ (dN/dy)/S, estimates

(Beam Energy Scan (BES): \/syv= 7.7 GeV up to 39 GeV (Au-Au)
1.5 - dN/dy{™+7) 4+ 2. dN/dy\K +K=PHRET+EY) 4 N/ dylA+)
v/Snv=62.4 and 200 GeV (Au-Au) - RHIC
1.5 - dN/dy™ ™) 42 . dN/dytK K PHRE+E) | N/ dy AR +07)
LHC energies (pp and Pb-Pb):
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\/ (dN/dy)/S, estimates
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R, - the maximum radius for which & > a/l‘éCD % b O - E

€ — energy density; R,,=Ifin -f,,(x) = o o -»— .

2.5 ® -
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with x = (dN,/dy)'/* and dN,/dy = dN /dy : w7 TeV -
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The <pT>/\/ (dN/dy)/S | ratio

(S (A-A)
7.7 GeV (Au-Au)
s 11.5 GeV (Au-Au)
19.6 GeV (Au-Au)
m— 27 GeV (All-All)
s 39 GeV (Au-Au)
(2.4 GeV (Au-Au)
s 200 GeV (Au-Au)
2.76 TeV (Pb-Pb)
m 5.02 TeV (Pb-Pb)
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The experimental results confirm that the <pr>/ \/ (dN/dy)/S, ratio
decreases with
centrality (<N,,>) and collision energy (\[Syn) for a given centrality for m*, K™, p

[Phys. Rev. C98 (2018) 024904]
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<p> dependence on \/ (dN/dy)/S,

Heavy-ion collisions
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<p> dependence on \/ (dN/dy)/S,

Heavy-ion collisions

nt, K", p vs. strange and multi-strange
hadrons

a good scaling is observed for RHIC energies, up to
200 GeV, with a small deviation of A at 62.4 GeV

for 200 GeV, A, £~ and Q™ show a very small
dependence on the scaling variable

a good scaling is also evidenced at LHC energies
<pr>/ \/ (dN/dy)/S, decreases with centrality and

collision energy for all species

A very good scaling is also evidenced for ™, K*, p

[Phys. Rev. C98 (2018) 024904]
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(S (A-A)
s 7.7 GeV (Au-Au)

=== 11.5 GeV (Au-Au)
19.6 GeV (Au-Au)
mmm 27 GeV (Au-Au)
w39 GeV (Au-Au)
s 62.4 GeV (Au-Au)
w200 GeV (Au-Au)
2.76 TeV (Pb-Pb)
msm 5.02 TeV (Pb-Pb)




<p> dependence on \/ (dN/dy)/S,

pp vs. AA @ LHC energies
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<p> dependence on \/ (dN/dy)/S,

pp vs. AA (@ LHC energies

Youn 4_| | LI I | L L | LI LI | L ]
strange and multi-strange hadrons § - K(S) <p, >%41.5 GeV/e | PP s
© 35~ A + ] —
7\’ - W= 1 o 1 wem 13 TeV
Qr 3 = x Q2 e i <pT>~'+1 GeV/e VSax (A-A)
\Y] , 5:_ i "} E 2.76 TeV (Pb-Pb)
~F 1w 5.02 TeV (Pb-Pb)
. <p >"+0.5 GeV/e ]
- an excellent scaling between Pb-Pb collisions 2 P roo ]
and pp collisions (a¢=10) at LHC energies is ] .
evidenced for A, =~ and Q™ 1-5:_ K? B
- <pp> values for K¢ are slightly larger for pp - <P,> ]
collisions than for Pb-Pb collisions towards 1= f‘ﬂ!"l' o+ E
higher values of the scaling variable 0 53_ E
:I | I | | | | I I | | | I I | | [ [ | | I I | :
ALICE Coll., Eur. Phys. J. C80 (2020) 167 0
G. Bénceccl)i (ALIIléE Cyoll.), QM, 14-19 May 2018, Venice, Italy 1 2 3 4 S 6
S. Acharya et al. (ALICE Collaboration), Phys. Rev. C 99 (2019) 024906 geom -1
M. Petrovici et al., Phys. Rev. C98 (2018) 064903 V(dN / dy) / SJ_ (fm )
C. Andrei, ALICE Collaboration, Nucl. Phys. A 931 (2014) c888 10

.

Amelia Lindner | PANIC 2021



Blast-wave model fit parameters

Average transverse flow velocity (<fr>) & kinetic freeze-out temperature (1};,)
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Blast-wave model fit parameters

Avemge transverse flow velocity (<fBr> ) & kinetic freeze-out temperature (1y;,)
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<pr> - hadron mass dependence

nt,K*,p vs. strange and multi-strange hadrons
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This studies were performed for Au-Au collisions at BES energies (1/Syy = 19.6, 27 and 39 GeV), for Pb-Pb
collisions (y/Syy = 2.76 (the above example) and 5.02 TeV) and pp collisions (v/s = 7 and 13 TeV) at LHC energies.

<
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Parameters of the <pT>— hadron mass dependence fits

Slope
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2 2.5 3 3.5 4 4.5

V(@N /dy) / S (fm™)
[Sa (A-A)
pp 19.6 GeV (Au-Au)
Vs mmm 27 GeV (Au-Au)

a=1 ™= 39 GeV (Au-Au)
mmm 7 TeV 2.76 TeV (Pb-Pb)
wem 13 TeV == 5.02 TeV (Pb-Pb) 14
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Parameters of the <pT>— hadron mass dependence fits

O\ffset @1°2L“‘|““\“““““‘\ 1T ,31.27“%””””””‘
=z [a=I z [ a=l
g 1~ + ] g I ]
£ 08 + ++ - é 0.8 =
= [ =
R 0 67 + + . /"\ 0.6 | = _|
ol ++ I o T*T'H”H*#
";'j 0.4 %*’* " '"“”‘— %g; 0_4-'- gl Lo 11»14»11114 _
© 0.2? —: © 0.2; _|
0 of Ly : 1 S _ T R I I
15 2 25 3 35 4 45 1.5 25 3 35 4 45
V(@N/ dy) / 8 (fm’") V@N/ dy) /S5 (fmY)
in both cases (1 — K* —pand K — A — £~ — Q7), the offset for
L . . VS (A-A)
A-A collisions does not show a dependence on the scaling variable
.. : ; 19.6 GeV (Au-Au)
pp collisions show a different trend than A-A, the offset increases PP
i ) : Vs mmm 27 GeV (Au-Au)
towards higher values of the scaling variable
the offsets corresponding to KO — A — E~ — Q™ are systematically a=1 =239 GeV (Au-Au)
S - mm 7 TeV 2.76 TeV (Pb-Pb)

higher than for

— K* — p, for A-A collisions.
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w13 TeV == 5.02 TeV (Pb-Pb)
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Summary

v" A compilation of measured experimental data is done for a wide range of energies (from /syy=7.7 GeV
up to 1/syny=5.02 TeV) in heavy-ion collisions (Au-Au and Pb-Pb)

v" A comparison between pp collisions (LHC energies) and A-A (RHIC and LHC energies) in terms of

<pr>, the slope and offset of <p> as a function of hadron mass and the BGBW fit parameters (<> and
T,:,) 1s presented

v'Comparison between 7+, K*,p and strange and multi-strange hadrons (K2, A, £7,Q7) is done, for the
above mentioned observables

Conclusions

% A very good scaling is evidenced in the case of the <p;> dependence on the geometrical variable

\/ (dN/dy)/S,, for A-A (separately for RHIC and LHC) and for A-A vs. pp (a=10) at LHC energies
“* A very good scaling is observed for <@> for A-A and pp (a=1) at LHC energies; T,;, depends on

collision energy, is higher in pp than in A-A and decreases with \/ (dN/dy)/S,
“* The slopes of the <p>-hadron mass dependence show a good scaling for A-A and pp collisions (ax=1) at

LHC energies; the offsets for pp are increasing with \/ (dN/dy)/S; , the ones corresponding to Pb-Pb
being independent of \/ (dN/dy)/S,;.
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Thank you for your attention!




