
1

π0 - hadron correlations and π0 v2
in pp and PbPb collisions at 2.76 TeV in ALICE

CLHCP Workshop 2016, PKU

Qi-Ye Shou (  ) 
Central China Normal University 

The work is done by PhD student Xinye Peng (and collaborators)



π0 - h correlations

2



3

PHENIX Collaboration, PRL 105, 142301 (2010) 
CMS Collaboration, PRL 110, 042301 (2013)

Low pT: collective hydrodynamic 
expansion of the medium 
initial-state spatial info 

Mid pT: difference between baryons 
and mesons 
production mechanism 

High pT: suppression of hadron 
yields 
path-length dependence of      
 energy loss

The investigation of neutral and charged pions is of significance since they 
are considered to carry direct information from the early stage of collisions.

π0 v2



ALICE
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http://arxiv.org/abs/1008.0413
http://arxiv.org/abs/1008.0413
http://arxiv.org/abs/1008.0413


 

 

π0 selection
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red, green: Correlated
blue: Un-correlated

✓ Near side
✓ Away side   
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Yield and background
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di-jet behavior 

 

Azimuthal distribution in pp
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0–10% most central Pb–Pb collisions

Azimuthal distribution in PbPb
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Near side IAA



 

Away side IAA
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Near-side
Only AMPT can qualitatively describe the enhancement
at low pT

Away-side
All can qualitatively describe the suppression at high pT

Only AMPT can describe the enhancement at low pT

IAA compared with models
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Summary 1
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Analysis strategy

Resolution V0A =

Resolution V0C =

v2 is measured in event plane method. The Forward VZERO system is used to 
reconstruct the event plane. The large η gap between EMCal and VZERO is able to 
ensure the quality of flow measurement by reducing the non-flow contribution. EP 
resolutions are studied in 3-sub-event method. 

The ALICE VZERO system, consists of two scintillator arrays at forward asymmetric positions, 
VZERO-A (2.8 < η < 5.1) and VZERO-C (-3.7 < η < -1.7). The VZERO system is used as a trigger 
source, and also plays an important role in monitoring beam conditions and measuring luminosity, 
multiplicity, centrality and event plane direction.
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π0 selection

V2 clusterization with Eseed/Ecell = 300/150 MeV 
Ncell>1, Eclust>1 GeV, M02<0.5 
Gaussian+poly2 fit, within 3σ

V1 clusterization with Eseed/Ecell = 300/150 MeV 
Ncell>2, M02>0.3, shower shape cut according to 
NLM (1 or 2) 

Cases of with or without slipt method, NLM=1,2 or 1+2 
are studied. 
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Center value

v2 extraction

EP performance 
check

Systematic check of 
v2 extraction

Systematic check of 
v2 extraction
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v2 extraction

Azimutal anisotropy are clearly observed at full pT range
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Combined (EMCal+PHOS+PCM) π0 v2 results
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Charged pion results:  
Nuclear Physics A 904–905 (2013) 483c–486c
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, EMCal+PHOS0πALICE 

Work in progress

v2 of π0 are consistent with that of charged π within systematic uncertainty
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Summary 2

π0 v2 at ALICE in wide pT coverage (up to 20 GeV/c) are presented, in both 
narrow (5-10%, 10-20%…) and wide (0-20%, 20-40%) centrality intervals 

The results are consistent with charged π results within the uncertainties

Is it possible that v2 between charged and neutral mesons (π0/+- , K0/+-…) can 
be different? 

v2 difference between particles and anti-particles have been found at RHIC-
STAR, in particular, at BES low energies 
STAR claims that no difference of v2 between Ks0/+- within the uncertainties 

Same constituent quarks -> same quark flow 
Different charge -> different interactions 
[low pT] Chiral Magnetic Effect could give rise to the difference?


