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timeMotivation: RESONANCEs in Hadronic phase

Ξ(1530)0 in rESONANCEs Short lifetimes; Similar to Hadronic phase

Excited States; Can compare results to the other particle with similar quark contents
in Light Flavor (strangeness)
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Regeneration

Re-scattering

: pseudo-elastic scattering through resonance state 

: elastic scattering smears out mass peak 
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Hadron Gas

RESONANCE yields are influenced by Chemical freeze out temperature (𝑻𝑪𝒉), Lifetime of Hadronic Phase, 
Lifetime of resonance itself, Scattering cross-sections of decay products in the hadronic gas.
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Ξ(1530)0 (uss)
Mass: 1531 ± 0.32 MeV/𝑐9

Width: 9.1 ± 0.5 MeV/𝑐9

Lifetime: 21.7fm/𝑐

Decay daughters:

p + π + π + π

B.R: 66.7%

Used detector:
ITS – Tracker / Trigger / Vertexer

TPC – Tracker / PID (d𝐸/d𝑥)

V0 – Trigger / Multiplicity estimator

Ξ(1530)0 decay topology

)c (GeV/p
0.2 0.3 1 2 3 4 5 6 7 8 910 20

 (a
rb

. u
ni

ts
)

x
/d

E
TP

C
 d

20

40

60

80

100

120

140

160

180

200

π

e

K p d

18/05/2011
TeV 2.76 = NNsPb-Pb 

ALI−PERF−3849

PID with Time Projection Chamber

ALICE detector with Central barrel

ALI-PREL-316376 ALI-PREL-316381

signal extraction

ALI-PREL-316386

ALI-PREL-316391

Signal – unlike-sign pair invariant mass distribution (Ξ∓ + 𝜋±)

Background – unlike-sign pair from mixed event 

(20 events, ∆VH≤ 1cm)

Fit function – Voigt function (signal) + quadratic function (residual background)

𝑚LMN: invariant mass, Γ: intrinsic width of the resonance, σ: detector resolution
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Reconstruction efficiency x acceptance

Using PYTHIA 8, correction factor for the raw yield

✏rec =
Yrec;|y|<0.5

Ygen;|y|<0.5
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pT spectrum,

Mean transverse momentum 
agrees with trend for pp 7 TeV [1], 
p-Pb 5.02 TeV [2] and Pb-Pb 2.76 
TeV

Minimum-bias pT spectra are 
fitted with Levy-Tsallis function

Mean pT
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Outlook

ALI-PREL-316406

• The first multiplicity-dependent Ξ(1530) resonance study in pp collisions at 
𝑠 = 13 TeV on going.

• Comparison to the further excited state particle, Ξ(1820) can be interesting.
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→ See Corey’s Poster for the details!
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990 MeV/c2 ~ 5 Lifetime has a large uncertainty

RESONANCES may have knobs that can be used to study the hadronic phase 
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Φ in pp S. Tripathy, S. Kundu

Λ∗ in Pb-Pb N. Agrawal

Ξ(1820) in pp C. J. Myers

𝑓Z in pp F. Bellini, J. Kim

𝐾∗ in p-Pb D. Mallick, S. De

related contributions at SQM 2019
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