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ALICE detector central barrel 
- |η|<0.9

- pT ≳ 0.15 GeV/c 

 V0 scintillator detectors 
- centrality definition in Pb-Pb (V0A & V0C) 
- multiplicity event classes in p-Pb (V0A)

 Inner Tracking System (ITS)  

- tracking and vertex determination 
- radii between 3.9 cm and 43.0 cm

2. A Large Ion Collider Experiment [1] 

 Time Projection Chamber (TPC)  
- tracking and PID via energy-loss measurement 
- active volume extends over the range  
85 < r < 247 cm and -250 < z < 250 cm

 Time Of Flight (TOF) 
- PID via time of flight information 
- covers the full azimuth and |η|<0.9
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- Hadronic resonances are used to study the 
properties and the evolution of the hadronic medium 
produced in ultra-relativistic heavy-ion collisions 


- Due to their short lifetimes, resonances are a good 
tool to probe the interplay of particle re-scattering 
and regeneration in the hadronic phase


- Study of the nuclear modification factor provides 
information about in-medium energy loss

- Provide reference measurements for RAA and RpA  
- Help tuning QCD-inspired event generators

- Study in p-Pb collisions helps to disentangle cold 
nuclear matter effects from genuine hot medium effects  
- Contribute to the study of the system size dependence 
of re-scattering 

3. K*(892)0 and 𝝓(1020) production in Pb-Pb [2]
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Signal: Unlike-sign pairs from 
the same event

Background(1): Like-sign pairs 
from the same event

Background(2): Unlike-sign 
pairs from the mixed events

Breit-Wigner (BW) function

Voigtian (BW ⊗ Gaussian) function 

- Measurement performed in different centrality (Pb-Pb at 2.76 TeV), multiplicity classes 
(p-Pb at 5.02 TeV) and minimum bias (pp at 2.76 and 7 TeV) [3],[4]
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 Pb-Pb collisions 
- central: K*0, p and 𝝓 follow mass ordering  
- peripheral: we observe a splitting of ⟨pT⟩ for proton and 𝝓  
- peripheral→central: the ⟨pT⟩ of p exhibits a larger increase 
than other particles

 p-Pb collisions 

- increase from lowest to highest multiplicity event class 
- ⟨pT⟩p < ⟨pT⟩Λ < ⟨pT⟩K*0 < ⟨pT⟩𝝓  

 pp collisions  

- agreement with Pb-Pb (p-Pb) peripheral collisions
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5. Ratio of particle yields
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5.1 System size dependence    

 
- defined as the pT-differential yield relative to pp reference, scaled by the average number of binary 
collisions

- in central Pb-Pb collisions, at pT > 10GeV/c, a strong suppression with respect to pp collisions is 
observed for resonances and stable hadrons 
- in p-Pb, no suppression with respect to pp is seen at high pT, but a moderate Cronin peak at 
intermediate pT is observed

Pb-Pb collisions

p-Pb collisions
pp collisions

Chemical 
freeze-out

Kinetic 
freeze-out

K* K*

K* K*K

K K

K
K

π

π π

π

π π

π

π

π

Resonance 
decay

Regeneration Re-scattering

ρ

Regeneration: pseudo-elastic scattering of 
decay products  
Re-scattering: resonance decay products 
undergo elastic scattering or pseudo-elastic 
scattering through a different resonance 
→ Not reconstructed through invariant mass 

-  ⟨pT⟩: in pp and p-Pb collisions resonance ⟨pT⟩ does not follow the same mass ordering as in central Pb-
Pb, where it compares well to ⟨pT⟩ of stable hadrons with similar mass


- Particle ratios: in central Pb-Pb collisions, K*0 yield is affected by re-scattering in the hadronic phase 
due to its short lifetime while 𝝓 behaves as a long-lived particle


- Nuclear modification factor: in central Pb-Pb collisions, 𝝓 is strongly suppressed at high pT 
- Forthcoming results on other resonances with Run 1 and Run 2 data will help to have a complete picture
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- steeper increase of ⟨pT⟩ for smaller systems  
- Pb-Pb values lower than p-Pb for similar multiplicity  
- pp follows the trend observed in p-Pb

System size dependence

Lifetime 
      K*(892)0     4.16 ± 0.05 fm/c 
      𝝓(1020)     46.3 ± 0.4   fm/c

[1] Performance of the ALICE Experiment at the CERN LHC, ALICE, Int. J. Mod. Phys. A 29 (2014) 1430044 
[2] K*(892)0 and 𝝓(1020) production in Pb-Pb collisions at √sNN = 2.76TeV, Phys. Rev. C 91 024609 (2015)
[3] Production of K*(892)0 and 𝝓(1020) in p-Pb collisions at √sNN = 5.02 TeV, arXiv:1601.07868
[4] Production of K*(892)0 and 𝝓(1020) in pp collisions at √s = 7 TeV, Eur. Phys. J. C (2012) 72:2183

RAA(pPb) = 1 → No medium interaction
RAA = σ INEL

pp ⟨TAA⟩
1 (dN/dpT)AA

(dN/dpT)pp
TAA = Ncoll / σ INEL

pp

RpPb = σ INEL
pp ⟨TpPb⟩

1 (dN/dpT)pPb

(dN/dpT)pp

TpPb = Ncoll / σ INEL
pp

nuclear thickness function

(Glauber model)

where Ncoll is the number

of binary collisions in p-Pb
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ρ0 Σ0 Λ* Λ* Ξ*0

 K*0/K- 
- progressively larger suppression when 
going from pp to p-Pb to central Pb-Pb 
- suppression in central Pb-Pb collisions 
interpreted as due to dominant re-
scattering 

 𝝓/K- 
- no significant system-size dependence
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 K*0/K-: Similar suppression from pp to central AA collisions 

 𝝓/K-: No strong energy or collision system dependence 

5.2 Comparison with RHIC 

5.3 Centrality dependence : p/𝝓(pT)

 Pb-Pb collisions 
- ratio in 0-10% is flat for pT < 3 GeV/c 
→ pT distributions determined by the 
mass

 p-Pb collisions 
- ratio in highest multiplicity is similar 
to 60-80% Pb-Pb and lowest 
multiplicity is similar to pp


