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recent results for resonances

Motivation

 pp and p-Pb collisions:

_ _ o K*(892)° 50 42 wn+K pp@13 2015
v’ the baseline for heavy-ion collisions Pb-Pb@5.02 2015
. Xe-Xe@5.44 2017
v’ system size dependence e
$(1020) 43 462 K +K pp@13 2015
v role of cold nuc_le_ar matter PbPb@502 | 2015
v’ study of collectivity in small systems Xe-Xe@5.44 2017
A(1520) 15.6 12.6 p+K Pb-Pb@2.76 2010
« AA collisions: 5(1530)° 9 217 =+  Pb-Pb@276 2011

v" in-medium energy loss . .
R - audmermomentu'nc mged:
- nuclear modification factor for impossible to reconstruct inv. mass
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resonances . (AR ey T
v’ restoration of chiral symmetry : L / ”
- modification of width, mass and re_scat;ermg @»%/
branChing ratio *\'\\* '\\ re-generation &QQ\G\

v’ re-generation and rescattering effects \
- modification of yield and no fnieraction
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 in Pb-Pb (VOA and VOC)
| \ w
Pb-Pb sy, = 5.02 TeV

—> multiplicity classes in pp, p- -Pb (VOA)

ACORDE 7 :
EMCal s . Trackmg

Chambers

‘\ \Y D|pole
\ = Magnet

TPC dE/dx (arb. units)
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p/z (GeV/c)

TOF: PID through particle
time of flight
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Signal extraction

Xe-Xe@5.44 TeV
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P+ Spectra

Xe-Xe@5.44 TeV
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Pb-Pb@2.76 ATeV
arXiv:1805.04365
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P>
Xe-Xe@5.44 ATeV Pb-Pb@2.76 ATeV

NEW arXiv:1805.04365
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Results for Xe-Xe confirm the trends observed in Pb-Pb: L7 15204 06, ]
- 1.2 | —
- central events: mass ordering, < pr >, = < Pr >, as expected - rs0s
from hydrodynamics ¢z 4 e e EZN /;2 s
: n
- peripheral events: < pr >, > <p> : : on
PETIp P2 = <Pr2p agree with EPOS3 with UrQMD
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¢ pr» - system dependence

NEW
K*(892)° vs. p ¢(1020) vs.p
/G 1.6 .Illl L] L] lllllll L] L] l'l"ll L] L] lIIllll l"IlII 1 1 lllllll 1 L} lllllll 1 L} lllllll l.
> ] &P |
O 14} T ¢ 1
~ | :: |
Q 1.2f .) .
1k - Y/ ALICE 1
! ] ‘ Pb-Pb |5, =2.76 TeV |
08 N 1 p-Pb \ s, = 5.02 TeV )
il ! 1 pp \s =7 TeV (Preliminary) |
pp \s =13 TeV (Preliminary) 1
0.6 .lll lllll llll l"Illl L Ll lllIIl 1 L1 IIlllI 1 L llIllll I.
107 10° 1 10 107 10°
dN _/d
< ch 77Iab>|77labl <05 <chh/d nlab>lnlab| <05
- pp: the increase with multiplicity at 13 TeV is similar to 7 TeV
- central Pb-Pb: mass c_)rdering s PR R PR <Py R (Prop
- pp, p-Pb: mass orglerlng brea_lks dow_n , CP1OKRe > CProps <P1g > <Props
- 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. multiplicity

pp, p-Pb

dN/dy
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yields independent of collision system and energy

yields appear to be driven by event multiplicity
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K*/K, ¢/K ratios

NEW
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R P P - o K*/K 0 Pb-Pb2.76 TeV
collisions to most central Pb-Pb © 04- e
i . : - ALICE Preliminary
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p%m ratio

7(p°) = 1.3 fm/c

p®/m shows a significant suppression _
- going from pp and peripheral Pb-Pb arXiv:1805.04365
L B L L

collisions to most central Pb-Pb e - .
: ) : - ALICE, =276 TeV -
—> consistent with the re-scattering of + 0181 VS © i
. g - .
daughters as the dominant effect = 016 =
Q. e L T .
_ N4 g .l -
EPOS3 with UrQMD: 0.12E ! Tt
- overestimates the data oF -
- qualitatively reproduces the trend of 0.1 ! ! ,,,,,,,,,,,, =
the suppression 0.08 ! """""" ! """"""" —
- fails to reproduce the trend without ook ° PP -
UrQMD VO™ o  Pb-Pb ]
0.04F GSl-Heidelberg (T = 156 MeV) =
ol EPOS3, PRC 93 (2016) 014911 E
thermal model 0.02 .. EPOS3 w/o UrQMD .
- overestimates the data ot
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1/3
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A*/A ratio

A*/A shows a significant suppression
- going from pp, p-Pb and 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

SHARE3: Comput. Phys. Commun. 185 (20014) 2056
STAR data: PR C78 (2008) 044906
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=*/= ratlo

=E*/=
- hint of suppression in central Pb-Pb

w.r.t. pp and p-Pb, but systematics to be
improved in peripheral Pb-Pb

EPOS3 with UrQMD:
- N0 suppression
- overestimates the data

thermal models

- all overestimate the ratio in central Ph-Pb
collisions
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Nuclear modification factor R,

Pb-Pb@2.76 ATeV

p(770)°
arXiv:1805.04365
[ L L L L | L L L L I IR I }1,2
T ALICE, Pb-Pb ys,, = 2.76 TeV (0-20%) T ALICE, Pb-Pb s, =2.76 TeV (60-80%) - iy
[ e «K' 4p(®)  ep(770f ks j 1
- PLB 736,196 (2014)
0.8

0.6

0.4

P, (GeV/c)

- consistent with light-flavoured hadrons at p; > 8 GeV/c

0.24%

K*(892)° $(1020)

T

ALICE 0-5% Pb-Pb, |5, = 2.76 TeV

PR C95 (2017) 064606

I I I I I I I m™

Illlllllllllll‘l\l

III\\\\‘\\\‘Illllllllll[\\\‘\\_
6 8 10 12 14 16 18 20

P, (GeV/c)

—> suppression at high p; is not dependent on hadron properties
- p and K*? affected by radial flow and suppression at lower p;
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R, — centrality dependence

NEW Pb-Pb@5.02 ATeV ~ K*(892)°  ¢(1020)

ALICE Preliminary
Pb-Pb |5, = 5.02 TeV
e T+ T

« K"+ K-

0 5 10 15 200 5 10 15 200 5 10 15 20

- strong suppression for the most central collisions
- behaviour similar to charged hadrons
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R,a — €nergy dependence

Pb-Pb

K*(892)° NEW $(1020)
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F 1 i
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no significant energy dependence
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R, — SyStem size dependence

<C
C I
i

Raa In Xe-Xe and Pb-Pb are consistent 0.8
within uncertainties once compared i
at the same multiplicity 0.6-
(and not just centrality percentile) ' ﬁ
0.4F

0.2 qﬂﬁ
0

17-22 Sep 2018

NEW

K*(892)°

<1.2_|||||\|||||||||

ALICE Preliminary -
= Xe-Xe \syy = 5.44 TeV, 0-30% |
=Pb-Pb |5, = 5.02 TeV, 20-30% |

I
4

i

K*, ly| < 0.5
|

Uncertainties: stat. (bars), syst. (boxes)

2

XXIV Baldin ISHEPP, Dubna

S.Kiselev

4 6

8

10

07III|I\I|III|III‘III|\II|7

12

P, (GeV/c)



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-Pb:
resonance resonance p° K*0 D i A* =0
suppression lifetime (fm/c) 1.3 4.2 5.5 12.6 21.7
suppression yes yes ?in progress  yes ? weak

qualitatively described by EPOS3 with UrQMD
o  Xe-Xe: confirm the trend observed in Pb-Pb

Raa:

*  Pb-Pb: 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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