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M Resonances: Short lived particles having lifetime comparable to that of
hadronic phase
Lifetime (fmlc): p°(1.3) < K**(4.0) < K*°(4.16) < Z**(5.0-5.5) < A*(12.6) < =*°(21.7) < ¢(46.2)

Regeneration (a): Rescattering (b & c): ke
Enhances yield Reduces yield = @
o lilgli’i::g;ealscszteicstate 5
onance yield :% g
. g: elastic scattering
M can be studied from e
resonance to stable particle yield < ©
ratio with the same quark content 1 1
19: pseudo-elastic scattering
ifferent resonance state Free Hadrons

of original resonance
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THE ALICE DETECTOR
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® Trigger and centrality
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® Particle identification
through time of flight
measurement

M Time Projection Chamber
(TPC): (Jn] < 0.9)

® Primary vertex and tracking

® Momentum measurement

® Particle Identification (PID)

through dE/dx
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M Inverse slope of spectra increases with increasing multiplicity
M A*: Spectral shapes are in agreement with the Blast-Wave (from 11,K,p)
M A*; MUSIC + SMASH afterburner prediction underestimate the measurements
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T Particle ratios KK s

T =4.16 fmic T(K*) =4 fmlc (@) = 4b.2TmIC
8 0-8 T | il | | TR | | | T | il | | ETTL T | | | T i 0 . . .
S b AuicE preiminy - V] K*0:#/ K ratio decreases with
i B Pb-Pb | 5, = 5.02 TeV — HRG-PCE o : : :
% — O K*/K [PLB 802 (2020) 135225] ***' GCSM - Increasing SyStem Siz€
'*g 0.6 |- ¢/KIPLB 802 (2020) 135225] *»='MUSIC+SMASH  __|
A e B Sy M Thermal model predictions
IS=0. e .
B iEi/K [PLB 828 (2022) 137013] i overestimate the measurements
04 o= |z| : .
g i Models with rescattering effects
- - gualitatively describe the
B ¥ measurements
0.2 5
i R = i M /K is constant across multiplicities
| Uncertainties: stat.(bars) sys.(boxes)
| B [ | | | S | | 1 1 1 | JEy | 1= | i) | | 1§ - - -
0.0 *
0 2 4 6 8 10 1214 M Evidence of rescattering effect in K
<chh/d 7]>|17|<0.5
MUSIC: D.Oliinychenko, arXiv:2105.07539 "<dN_/dn>Y3 Proxv for svstem size
PCE: A.Motornenko, Phys.Rev.C 102 (2020) 2, 024909 ch n R —

GCSM: V.Vovchenko, Phys.Rev.C 100 (2019) 5, 054906
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N Darticle ratio AN s

T(\(1520)) =12 fmlc VI A(1520)/A ratio decreases with
increasing system size
S | —com Y oo (B = 5.02 TeV T M A(1520) has a lifetime 3 times more
& . i T :
D $ooieo502TeV | than that of K* but still more
< | S 2Ty suppressed
0.1— STAR, \s, = 200 GeV —
B ]  Thermal model predictions
i % - overestimate the experimental data
PO 7 rsmuev b i § M MUSIC with hadronic afterburner
O o ﬁ 5 SMASH qualitatively describe the
: T, =138 MeV, v =1.63,v, = 2.08 : measurements
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"Posters by Neelima Agrawal, Sonali Pradhan "Talk by Nicola Rubini
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" ALICE STAR

[ ® pPb, ys,,=5.02TeV > pp, |5 =200 GeV

[O pp, Vs =7 TeV (INEL)
i ____ GSl-Heidelberg model
T, =156 MeV

T O pp, Pythia8

(@ Pb-Pb, |5, =5.02TeV ¥ d-Au, sy, = 200 GeV

B = Pb—Pb, EPOS with UrQMD
—— Pb—Pb, EPOS without UrQMD |

—— Pb-Pb, PYTHIA/Angantyr ]|

M Suppression of S*#/mtyield ratio in
central Pb—Pb collisions wrt pp
and p—Pb

M Thermal model and EPOS +
UrQMD overestimates the
measurement

[l Suppression at a level of 3.60 in 0-
10% central Pb—Pb collisions with
respect to statistical thermal
model

10 100 1000
(dN_/dn_)

c lab Inlabl <0.5

arXiv:2205.13998
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[MIBlast wave model (from m, K, p): No
rescattering effect
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P, (GeV/c) Ref: arXiv:2106.13113

‘ Rescattering effect is a low p_phenomenon
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M Yield ratio of short lived
resonances to stable particle
ALICE Preliminary i I
guiia gt/ shows suppression with
1 PP for 276 TeV increasing multiplicity
Kfo/ B (i<20) <% Pb-Pb Sy, = 5.02 TeV
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ALICE describe the measurements
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S R iy R R R M Evidence of rescattering effects in
0 2 4 6 8 10 12 14 16 PPbPb-Pb

— — UrQMD ON .
<chh/dn>1/3 ------ UrQMD OFF hadronic phase

102

09/07/22 Prottay Das, ICHEP 2022 10



v

09/07/22

0=

mi<0.5

Lower limit of hadronic phase _
. NN N. =N, xexp(-(t. -1, )T
lifetime can be obtained from kin__~ “chem PE(Thin™ Tenem) Tre)
a simplistic approach
\sNNI _I5I0.'I2 TeVI ' I\'leN;276 TeV l b—Pb ' . ‘ ) ‘
o St s Obtained Obtained Lifetime of
ALICE Preliminary — i(;//i from Pb-Pb from pp resonance
[ @K K 5 8
- AYA i # . )
; # i I Assumptions:
" ® No regeneration of decay products in
H @H@% H : the hadronic phase
H - ® Simultaneous freeze-out of all particles
H Uncertainties: stat.(bars) : . . .
| Lsysbores) ‘ Lifetime of hadronic phase
0 4 8 10 12 14 increases with multiplicity
(@N_ /d17>”3
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 ALICE continues to measure a varied set of resonances with
different lifetime, mass, quark content to probe the hadronic phase

M Dominance of rescattering effects over regeneration effects for
short lived resonances in the hadronic phase

[Vl Rescattering effects are dominant at low p; (< 3 GeVic)

I Lower limit of hadronic phase lifetime is obtained

[ Lifetime of hadronic phase smoothly increases with multiplicity
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