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Hadronic Phase (&

ALICE

lastic Collisions
enta change,
|ds fixed

Resonances have different
short lifetimes
- allow to study properties
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2 & regeneration effects
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Resonances in ALICE (¥

ALICE

BR

Resonance t(fm/c) Decay Pb-Pb Xe-Xe p-Pb

- Trigger, tracking, vertex, PID (dE/dx)

p(770)0 1.3 Tt 100

K*(892)0 42 KTT 66.6 2010-2011 5017 2013 2009-2013
*(1385) 55 Am 87 2015,2018 2016 2015-2018
_ 2.76 5.02 |0.9,2.76, 7, 8,
=(1820) 8.1 AK - unknown 502 | >* | 816 | 5.02 13
A\(1520) 12.6 pK 22.5

=(1530)° 21.7 =T 66.7 e Inner Tracking System (ITS)

$(1020) 46.4 KK 49 2 - Silicon detectors

* Time Projection Chamber (TPC)
- Gas-filled ionization detector
- Tracking, vertex, PID (dE/dx)

* Time Of Flight ( )
- PID through particle time of flight

e VOA and VOC
- Trigger, centrality/multiplicity estimator
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pTt-spectra in Pb-Pb collisions

ALICE
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pr-spectra in Pb-Pb collisions .
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pt-spectra in Xe-Xe collisions

ALICE
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Pb-Pb |5, = 2.76 TeV |

p-Pb s, = 5.02 TeV
op Vs = 7 TeV (Preliminary) |
pp Vs = 13 TeV (Preliminary) 1

0.8k

0.6 L ol vl sl
10 107 10°
<chh/d 77Iab>|77|ab| <0.5

* |n central Pb-Pb collisions
- similar {pT) for p, K*0 and ¢ have been observed

- expected from hydrodynamics as they have similar masses

* |In small collision systems
- {pm) increases steeper and similarity of p, K*® and ¢ is broke
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mean pr

ALICE
) | ] | ) | | | ' |
% ALICE Preliminary 3 ALICE Preliminary
g 1 6 ] Pb'Pb, \ SNN - 502 TeV | 8 Pb_Pb, ‘,SNN — 502 Tev
~_ | ®Xe-Xe,|sy, =544TeV ~ 18"« Xe-Xe, sy =5.44 TeV N
S Q
¥ <0.5 ~ ®(1020), |y | < 0.5
1.4 K*O 7
| 1.4 -
} [+ o
1.2 + -
1.2[% —
* Uncertainties: stat. (bars), sys. (boxes) i |
1 | | | B ! | | | | | |
500 1000 1500 500 1000 1500 2000
(dN_/dn) (dN_ /dn)

* (pT1) obtained from Pb-Pb and Xe-Xe collision are in
agreement with each other

Jihye Song
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Integrated yield

- 4+ p-PDb, sy, = 5.02 TeV (EPJC 76 (2016) 245)
i ALICE Preliminary
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- epp,Vs=7TeV
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0.016——— 11— 1]
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0.014  ALICE Preliminary .
- ®-p-Pb, \s,, = 8.16 TeV ]
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0.01- (I) o
- 0 H H i
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0 10 20 30 40 50 60
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* Integrated yield normalized to (dNcn/dn) for K*0 and ¢

- Independent of collision energy and systems for pp and p-Pb

collisions
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Particle yield ratios &)

ALICE
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Resonance to long-lived particle ratios %

—

ALICE Preliminary

p%/m (x7.0) O pp Vs=7TeV

o p-Pb VSNN =5.02 TeV

O Pb-Pb |5, = 5.02 TeV

%0
K*/K (x1.2) b Xe-Xe s, = 5.44 TeV

7& " ALICE
ﬁ l ET/A (x0:9) ® pp Vs=2.76TeV

Particle Yield Ratios

—
<

¢ ppVs=7TeV
X p-Pb VSNN =5.02 TeV

A(1520)/A
W Pb-Pb s, =276 TeV

STAR
% pp Vs =200 GeV

[
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: ot ‘ )
L 2
B [x]
*

- 5
- [x]

X
L ©

o

X

Y Au-Au |s, = 200 GeV

— EPOS3

- - EPOS3 (UrQMD OFF)

ALICE

p%/rt, K*0/K and A*/A in Pb-Pb:
suppression in central Pb-Pb
collisions indicates dominance of
re-scattering over regeneration for
short lived resonances

2*/N\ and A*/A: flat in small
systems and no energy
dependence from RHIC to LHC

=*/= and ¢/K: no significant
centrality dependence across the
different collision systems

In most cases EPOS3 with UrQMD describes the trend qualitatively

)
N

Lifetime(fm/c): p(1.3) < K*09(4.2) < 2%(5.5) < A*(12.6) < =*(21.7) < ¢(46.2)
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Energy dependence:¢/K ()

ALICE
HADES, arXiv:1703.08418v1 Phys. Rev. G 91024609 (2015)
! _Ar+KCI X d-Au, p-Pb, and A-A Data: High Mult. -
~ | Yy Al+Al o2 N ) Grand Canonical
= A AT i 0 oal| e Thermal Model
7 Pb+Pb 8|8 Ta-156MeV
o5 - M|~ 0151 ® i
l *nNA49 I} % ..... m. 0 :
- I ) ® O
B+ .. 0.1F STAR L :+ ALICE .
' ................. <H> PHENIX
. ‘_,_.-.-.-*--* 0.05 |- O PP ¢ Cu-Cu 4
L gz T | ! " ALICE Preliminary O d-Au @ Au-Au
0 . - pp \s=13TeV 0 p-Pb  m Pb-Pb
' ' ' ' [ Ll Ll Ll
3 4 5678 ° o 10° 10” 10°*
\'Syy [GEV] S\ (GeV)

* Flat behavior in wide range of energy (~10-104 GeV)

* |ncrease for low energies due to canonical suppression
- reproduced by statistical model calculation with strangeness
correlation radius parameter Rc = 2.2fm
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Reconstruction of =(1 820) %

, ALICE
O osf % o +elgpelak " pp 5=13TeV, INEL>0
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T — T T
E L S=-2 FASTSUM 1 ¢ First measurement of =(1820) from collider
TE: 14l _ experiment
= ]
E12[ » ='(O)—zne20 - * Calculation from FASTSUM Collaboration shows
L 0= ()= =550 _ potential parity doubling
e e B - - signature of chiral symmetry restoration in
o heavy-ion collisions
0 02 04 06 08 10 - expected signal: mass shift, width broadening or

G. Aarts et al., Arxiv: 1710.00566v1 change in yield ratio between

=(1820) and

=(1530)
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Conclusion & outlook &)

ALICE

 ALICE has measured comprehensive set of resonance particles

°* mean pr
- steeper increase in small system and similar {pT) for p, K0 and ¢
in central Pb-Pb collisions

* Normalized integrated yield
- independent of collision energy and systems for pp and p-Pb
collisions

e particle yield ratios
- suppression of short-lived resonances, p°, K*0, A* , has been
observed in most central collisions w.r.t. small collision systems
- N0 suppression observed for the longer-lived resonances, ¢

* Reconstruction of =(1820)
- first measurement and clear signal
- results will be compared to =(1530)
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