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PHYSICS MOTIVATION

Strangeness Enhancement (SE):
● originally proposed as a signature of QGP formation in nuclear collisions [1]
● Statistical Hadronization Model interprets SE as coming from the increase 

of chemical freeze-out volume [2]

ALICE Collaboration [3]: ratio of strange particle yields to pions VS charged 
particle multiplicity at midrapidity
● SE ∝ number of strange quarks in the hadron

● IDENTICAL PATTERN for different collision systems and √s: 
from the multiplicity information alone the chemical composition of the 
created system can be inferred

● none of the QCD-inspired models proved successful in describing 
quantitatively the SE pattern: missing physics in the understanding of 
strangeness production.

[1] Rafelski,Müller, Phys.Rev. 48 n16 (1982)                  
[2]  Andronic,Braun-Munzinger,Redlich,Stachel, Nature v561, pages 321–330 (2018)
[3] ALICE Coll., Nature Physics v13, pages 535–539 (2017)  ALI-PUB-106878
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EXTENSION OF PUBLISHED ANALYSIS

Published results: statistical analysis of the number of strange particles in a given set of events
→ average value of production rate.
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More insightful information on the 
production of strange particles: 

full Probability Density Function (PDF)

 counting the number of strange particles 
event-by-event

Questions to be answered by this analysis:

● is the production of strange particles dictated by 
Poissonian statistics? 

● is SE due to the high-multiplicity tail of the PDF 
or to a progressive increase in the number of 
events with few strange particles produced?

● do phenomenological models reproduce this 
observable?# π

ALI-PUB-106878
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ALICE at LHC

V0 (2.8 < η < 5.1 && -3.7 < η < -1.7)
forward-rapidity arrays of scintillators
- triggering, particle multiplicity estimation

ITS (|η| < 0.9)
6 layers of silicon detectors
- triggering, tracking, vertexing, PID (low p

T
)

TPC (|η| < 0.9)
Gas-filled detector
- tracking, vertexing, PID (dE/dx)

Particles reconstructed through their weak decays

K0
S
 : M = 497.61 MeV/c2 , cτ = 2.68 cm

Λ : M = 115.68 MeV/c2 , cτ = 7.89 cm

Ξ : M = 1321.71 MeV/c2 , cτ = 4.91 cm

[4] ALICE Coll. et al, JINST, 3 (2008)

Detectors used for 
this analysis [4]

Ω : M = 1672.45 MeV/c2 , cτ = 2.46 cm
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ANALYSIS STRATEGY

Signal extraction: two possible solutions under investigation
● high purity strategy (exploiting very selective cuts on topology and PID) 
● background subtraction (invariant mass weights)

Correction for the detector response: unfolding procedure
● MC simulation→response matrix 
● different approaches:

- bayesian unfolding (iterative procedure [5])
- SVD unfolding (factorization of the response matrix [6]) 

  

Run-3 LHC running: ALICE will implement software trigger [7] 
● on Ω
● on the presence of 2 (or more) Ξ candidates

[5] D’Agostini, arxiv.org/abs/1010.0632v1 (2010)                                
[6] Hocker,Kartvelishvili, arxiv.org/abs/hep-ph/9509307v2 (1995)        
[7] Abelev et al and The ALICE Collaboration,J.Phys.G:Nucl.Part.Phys, 41 (2014)

 increase statistics ~ 2    3orders of magnitude

 

better constraint the PDF in the high-multiplicity tail 

_
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