Hadronic resonance production

with the ALICE experiment

ALICE _ o
In pp and Pb-Pb collisions
at LHC energies
Sergey Kiselev (ITEP Moscow) for the ALICE collaboration
* Motivation

* Analysis detalls

« pp@7 TeV: K*(892)°, ¢(1020), X(1385)
* Pb-Pb@2.76 ATeV: K*(892)°, ¢(1020)
e Summary
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Motivation

® pp collisions:
v reference for tuning QCD-inspired

event generators K*(892)° 50 4 m+ K
$(1020) 4.3 46 K*+ K-
v’ the baseline for heavy-ion collisions 5(1385)* - . P

o Daughter momentum changed: \/
* AA collisions: A R 1 ‘
v/ restoration of chiral symmetry

- modification of width, mass and

branching ratio A

v regeneration and rescattering effects
- timescale between chemical and
Kinetic freeze-out No interaction
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ALICE detector

Size: 16 x 26 meters
Weight: 10,000 tons
Detectors: 18
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Particle identification, centrality in Pb-Pb

TPC resolution ~5 - 6%

TOF resolution ~ 90 ps
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pp: signal extraction
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ALICE Coll. EPJ C72(2012)2183
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combinatorial background: mixed-event or like-sign techniques
fit: Breit-Wigner (\Voigtian for ¢) + polynomial
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MODEL/DATA ~

pp: P+ Spectrum

K* o z*

ALICE Coll. EPJ C72(2012)2183
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resonance < p;» in agreement with the trend drawn by other particles at 7 TeV

«pr> form, K and p in pp at Vs = 200 GeV, Phys.Rev.C 79(2009)34909, is still
compatible with ISR parameterization (\'s = 25 GeV, Nucl.Phys.B 114(1976)334)
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pp: particle ratios

ALICE Coll. EP] C72(2012)2183
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pp: particle ratios
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Particle ratio
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pp: particle ratios

2*

STAR, pp@200 GeV pp@7 TeV

.

PRELIMINARY

® ¥ /T (x4)
® ¥ /K (x500)

>*/1- : independent of s
>*/K- : independent of Vs

>*/2-: hint of a decrease with Vs
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Pb-Pb: signal extraction

K* ¢
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combinatorial background: mixed-event or like-sign techniques
fit: Breit-Wigner (\Voigtian for ¢) + polynomial
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Pb-Pb: mass and width

&—-D_94 I T T T T T T T T T T T T T T T T T T T T T T L am— 1.021
O . uncertainties: stat. (bars), syst. (boxes) J 3—2 « cent. 0-10%
E 093 @ Data0-20% Pb-Pb at {Sy = 2.76 TeV E o cont. 70.80%
2 o092F = MC HIJING 0-20 % KOG K K e K v - 102'_
“ [ wemann PDG Value ] k7L
© 0.91F . ©
= F ] = |e——
" :‘ﬁ o ~Hr o —E E 1.019 |
0.89F T— __jL j 3 S -
o ] e
0.88F - L N
i ] - oKK®, [yl<0.5
0.87F ALICE 3 1.018 [-Pb-Pb 5y, - 2.76 TeV ALICE
C PRELIMINARY ] uncertainties: stat. (bars), sys. (boxes) PRELIMINARY
O.BB_IIII|IIIIIIIII|IIII|IIIIT _IIII||||||||||I||||||||||||||||||||||||||||||||||
0 1 2 3 4 5 0 05 1 15 2 25 3 35 4 45
P, (GeV/c) P, (GeV/ c)
CT“ T T T T I T T T T | T T T T | T T T T | T T T T | —_
O I uncertainties: stat. (bars), syst. (boxes) | b8 L -
= 010+ -
20 © i = L nt. 0-10%
E I —. hDﬂ?:taH?le::{;o 20 % PD-PD al fyy = 2.76 TeV > °r °” ]
SN 20 % P ] 2 [ ® cent 70-80% .
= PDG Value K+ K=K Ko = I
= -
ie} g = 6 .
O ] e [ ¢
> ] = | B, [h
.......................... .i B =5 Few T8 14 S0 L v IR = 11
4 F M
] e
0.02F . 2 "o KK, |yl<0.5 -
ALICE 7 | Pb-Pb fSy = 2.76 TeV ALICE
T | uncertainties: stat. (bars), sys. (boxes) PRELIMINFRY
|||||||||||||||||||||||||||||||||||||||||||||||||
0 1 2 & 4 p. (GeV/ ? %05 1 15 2 25 3 35 4 45
evic p, (GeV/ c)

masses and widths compatible with PDG values
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Pb-Pb: p+ spectrum
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fit: Blast-Wave function, Phys.Rev. C48(1993)2462
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Pb-PDb:

particle ratios vs. < N, >
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K*0/K- : hint for a decreasing trend ¢/m, /K : independent of collision centrality

—> a possible increase in rescattering effects
for central collisions
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Pb-Pb: particle ratios vs. Vsyy
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Summary: pp

pp@7 TeV: K*(892)0, ¢(1020), £(1385)

v none of PHOJET and PYTHIA tunes give a fully satisfactory
description of p; spectrum. In particular they underestimate
strange baryon resonances yields

v particle ratios:
o K*/K-, K*/¢ and ¢/K are independent of s
o d/m: saturates above Vs = 200 GeV
o Q/¢: not reproduced by PYTHIA, agrees with HIJING/BB model
with a Strong Color Field modeled with increased string tension
o */m and T*/K-: independent of Vs, agree with the thermal model
o */=-: hint of a decrease with Vs, overpredicted by the thermal model
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Summary: Pb-Pb

Pb-Pb@2.76 ATeV: K*(892)°, ¢(1020)

v masses and widths compatible with PDG values

V' (Protne > <PrORuIC

v'particle ratios:
o ¢/K , ¢/m > independent of collision centrality and Vs

o K*/K- = hint of decrease with centrality
—> rescattering effects ?
o (K*¥/K)an < (K*/K"),, = rescattering effects ?

v' Rpaand Rep:
o high p; suppression in central events
0 Raa (1,K) < Rpp (0) < Rpa (P)
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