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recent results for resonances

Motivation

 pp and p-Pb collisions:

v’ the baseline for heavy-ion collisions

v’ system size dependence

v’ study of collectivity in small systems A@5200 126 p K pp@7 p-Pb@5.02 Pb-Pb@2.76

p(770)° 13 =m=m pp/Pb-Pb@2.76

K*(892)° 4.2 Kr  pp@7/13 p-Pb/Pb-Pb@5.02 Xe-Xe@5.44

2(15300° 217 = pp@7 p-Pb@5.02 Pb-Pb@2.76
« AA collisions: ®(1020) 464 K K  pp@7/13 p-Pb/Pb-Pb@5.02 Xe-Xe@5.44
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v’ re-generation and rescattering effects n:}wion
—> modification of yield and
ratios to stable hadrons
— timescale between chemical and
Kinetic freeze-out
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ALICE detector

VO (scintillators): _ - ITS: tracking and TPC: tracking and PID
—> triggering minimum bias collisions vertexing through dE/dx
—> centrality/multiplicity estimator
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Signal extraction

A(1520)

pp@7 TeV

NEW

p-Pb@5.02 TeV

arXiv:1909.00486
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— Combined fit

---- Residual background
— Extracted signal

ALICE Performance E
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— Data (stat. uncert.)
— Combined fit

---- Residual background
— Extracted signal
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P+ Spectra

NEW
p-Pb@5.02 TeV
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< p7> vs. dN_/dy

NEW

pPp@13 TeV
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¢ pr > - system dependence

K*(892)° vs. p NEW  41020) vs. p
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pp: the increase with multiplicity at 13 TeV is similar to 7 TeV

central Pb-Pb: mass ordering , < Py = < Prop, < P12y = < Proy,

as expected from hydrodynamics

pp, p-Pb: mass ordering breaks down , < pr g« > < Prp, < P12y > < Prop,

pp, p-Pb: steeper increase with multiplicity (can be understood as the effect of
color reconnection between strings produced in multi-parton interactions)
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yields vs. dN./d#x
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yields independent of collision system and energy

yields appear to be driven by event multiplicity
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K*O/K, &/K vs. dN/di
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p®/m shows a significant suppression

- going from pp and peripheral Pb-Pb
collisions to most central Pb-Pb e S
—> consistent with the re-scattering of 4'; 0.18|- ALICE, Yy =2.76 Tev
daughters as the dominant effect = 016
S 0.14F
EPOS3 with UrQMD: 0.12 = !
- overestimates the data " TE
- qualitatively reproduces the trend of 0.1 !
the suppression 0.08
- fails to reproduce the trend without ook ° PP
UrQMD -~ e Pb-Pb
0.04
g EPOS3, PRC 93 (2016) 014911
thermal model 0.02 .. EPOS3 w/o UrQMD
- overestimates the data 00_ — 2' —— éll S—
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A*/A vs. AN /dy

A*/A shows a significant suppression
- going from peripheral Pb-Pb
collisions to most central Pb-Pb
—> consistent with the re-scattering of
daughters as the dominant effect

confirms trend seen by STAR at 200 GeV

EPOS3 with UrQMD:

- overestimates the data

- qualitatively reproduces the trend of
the suppression

thermal models
- all overestimate the ratio in central Pb-Pb
collisions

EPOS: PR C93 (2016) 014911

THERMUS: Comput. Phys. Commun. 180 (2009) 84
GSl-Heidelberg: PL B673 (2009) 142

SHARES3: Comput. Phys. Commun. 185 (20014) 2056
STAR data: PR C78 (2008) 044906
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=*/= vs. dN ., /dy
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2*/N\

NEW

« X*/A: asuppression is observed for the
first time in Pb-Pb
—> consistent with the re-scattering of
daughters as the dominant effect

» pp/p-Pb: close to the STAR pp/d-Au data
Pb-Pb: lower than the STAR Au-Au value

*EPOS with UrQMD:
- NO suppression
- overestimates the data

«thermal model

- overestimates the ratio in central Pb-Pb
collisions
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Resonance suppression

| L N | LI [ LI I LI | l | D ' | I LI | I LI I LI

ALICE Preliminary
¢ p-Pb sy =5.02 TeV

O Pb-Pb VSNN =276 TeV

\°

3
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K*/K (x2.0) | 4 Pb-Pb {5y = 5.02 TeV

|

% Xe-Xe |sy, = 5.44 TeV

- ;& Qr . 7] ALICE
I I*/A (x0.6) X pp Vs =2.76 TeV

® pp Vs=7TeV

* p-Pb \syy =5.02 TeV
B Pp-Pb |5y = 2.76 TeV
| ¥ Pb-Pb ys, =5.02 TeV

STAR
* pp Vs = 200 GeV

Particle Yield Ratios

A(1520)/A

% Au-Au |[Sy, = 200 GeV

—EPOS3
[ S b | l 1 1 1 [ 11 1 | =1 l B e | | =1_1 I = 5= | | 11 1 - EPOSB (UrQMDOFF)
0 2 4 6 8 10 12 14 16
(AN _/dn)'"”?
ch
resonance p° K*0 D Diake A* = ¢
lifetime (fm/c) 1.3 4.2 5-5.5 12.6 21.7 46.4
suppression yes yes yes yes ? weak no
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Nuclear modification factor R,

Pb-Pb@2.76 ATeV

p(770)° K*(892)0 $(1020)
PR C99 (2019) 064901 PR C95 (2017) 064606
14 ALICE Pbpt (3276 TV (020%) | ALCE, Pbpb sy =276 Tov (0080% | @ | ALICE 0.5%PbPb, [5,=276TeV |
b ET sK op®)  ep(770p I 3 1'D S —— A
: :PL8736,196(2014) = K* *p +K 7

II|III|III|II

1| II|III Il 1 \\\‘\\\‘Illllllllll[\\\‘\\_
0 2 4 6 8 10 12 14 16 18 20
P (GeVic) p.. (GeVic) P, (GeV/ce)

- consistent with other light-flavoured hadrons at p.> 8 GeV/c
—> suppression at high p5 is not dependent on hadron properties
- p and K*? affected by radial flow and suppression at lower p;
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R, — Ccentrality dependence

Pb-Pb@5.02 ATeV

$(1020)

ALICE Preliminary
Pb-Pb |5, = 5.02 TeV
e+ T
« KM+ K
A P+ 5_

K*0+K*O

strong suppression for the most central collisions
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RAn — €Nergy dependence

Pb-Pb
2.76 TeV (empty markers)

5.02 TeV (filled markers)
K*(892)° $(1020)
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no significant energy dependence
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R, — SysStem size dependence

K*(892)°
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R, in Xe-Xe and Pb-Pb are consistent 0.8F "Xe-Xe |syy = 5.44 TeV, 0-30% -
within uncertainties once compared i = Pb-Pb |s,, = 5.02 TeV, 20-30% |
at the same multiplicity 06- — K ly|<0.5 _‘

(and not just centrality percentile)
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Summary

Mean p+:
« central Pb-Pb: mass ordering as expected from hydrodynamics
*  pp, p-Pb: mass ordering violated

steeper increase with multiplicity

Yields:
*  pp, p-Pb, Xe-Xe, Pb-Pb: independent of collision system and energy

appear to be driven by event multiplicity
Particle yield ratios:

* Pb-Ph:
resonance resonance p° K*0 P A* =*0
suppression lifetime (fm/c) 1.3 4.2 5-5.5 12.6 21.7
suppression yes yes yes yes ? weak

qualitatively described by EPOS with UrQMD (except for **)

Raa:

*  Pb-PDb: consistent with light-flavoured hadrons at p; > 8 GeV/c
p? and K*0 affected by radial flow and re-scattering at lower p;
no significant energy dependence

« Xe-Xe: consistent with Pb-Pb once compared at the same multiplicity
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Perspective

more resonances are being explored:

=(1820)*

AT

pp \s =13 TeV, INEL > 0 E
1.5< p, < 20 GeV/e, |y| <0.573
£(1820) +E£(1820)' —AK +AK" 3
ALICE Preliminary 1

Bt

llllllll

— Residual Background
Breit-Wigner fit

Lo v o by v o by v v by vy o v vy 1y vy 03

lllll

o X0inpp@7 TeV
+  K* in p-Pb@5.02/8.6 TeV
. £,(980) and f,(1270) in pp@5.02/13 TeV
« Z(1820) in pp@13 TeV
NEW
£,(980)
= sono Pl X107 P
Y ALICE Preliminary L%
= g pp, Vs = 13 TeV g 6E
N Y INEL>0, 4.0 < p_ < 5.0 GeV/c =
£ % 1,(980) - 1, |y|<0.5 2
3 5000 ; —o— Data :2 2r
£ — = Sum 8 O:—
4000 - - ,(980) 3 E
= -~ p(770) -2F
3000 — = 1,(1270) -
R .- Res. bkg e
2000; h”-”"”'-a-.”_‘”__ W, _6:_
1000?— o ,- """""""""""""""""" -8
s S ¥ e 17 AT

05-09 Oct 2020

1.6
M, (GeV/c?)

ICPPA-2020, Moscow S.Kiselev

1.8

1856 1.9 195 2 205
M, (GeV/c?)

20



