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Central Barrel 

Tracking, PID 

|h| < 0.9 

Muon Arm 

-4 < h < -2.5 

ALICE at the LHC  
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Tracking with ALICE  
TPC+ITS: 

charged track 

reconstruction 

in |h| < 0.9 

High precision vertexing and 

high resolution on track 

impact parameter with the ITS 

Allow one 

to resolve 

the decay 

vertices of 

charm and 

beauty 

hadrons 

|h|<0.9 
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PID with ALICE (examples)  

dE/dx in ITS 

dE/dx in TPC 

Statistical separation in 

relativistic rise region 

|h|<0.9 Time-of-flight from TOF 

E/p for electrons(EMCal) 

A. Ortiz, Mon 16:40 
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Muons  with ALICE  

m+ 
m- 

Di-muon invariant mass 

Muon pT spectrum -4<h<-2.5 

J/y 

y(2S) 

 (1S) 

A. Uras, Tue 13:50 F. Bossù, Mon 16:20 M. Winn, Thu 16:20 



Data samples  
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System  
Energy  ãsNN 

(TeV) 
Year 

Integrated 

luminosity  
Goal  

Pb-Pb 2.76 
2010 ~10 mb-1 Å Study the properties 

of hot and dense 

QCD matter  2011 ~100 mb-1 

p-Pb 5.02 

2012 ~0.8  mb-1 
Å Assess cold nuclear 

matter  effects 

Å ... and much more 2013 
~15 nb-1  of p-Pb 

~15 nb-1  of Pb-p 

In addition (not covered in this presentation) 

pp collisions at ãs=0.9, 2.76, 7 and 8 TeV 
creference for Pb-Pb (and p-Pb) 

cgenuine pp physics program 



p-Pb and Pb-p samples  
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p-Pb 

cproton going 

towards muon arm  

 

 

 

 

 

Pb-p 

cPb nucleus going 

towards muon arm  

p (4 TeV) 

Pb (1.58 TeV) 

Pb (1.58 TeV) 

p (4 TeV) 

yCMS = 0.465 in the p -beam direction  



p-Pb and Pb-p samples  
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p-Pb 

cproton going 

towards muon arm  

 

 

 

 

 

Pb-p 

cPb nucleus going 

towards muon arm  

p (4 TeV) 

Pb (1.58 TeV) 

Pb (1.58 TeV) 

p (4 TeV) 

yCMS = 0.465 in the p -beam direction  

Most of the results 

shown in this 

presentation from 

the p -Pb sample  



Centrality in p -Pb ? 
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V0A 

2.0<h<5.1 

V0C 

-3.7<h<-1.7 

Estimator: V0A 
cin p-Pb: multiplicity in Pb hemisphere 

cin Pb-p: multiplicity in  p hemisphere 

Multiplicity -> geometry (Glauber)  
cnumber of binary collisions 

clarge r.m.s. -> events with same Ncoll 
fall in different multiplicity classes 

Bias in binary scaling for multiplicity 
classes 

 

C. Oppedisano, Thu 13:30 

SPD 

|h|<2.0 

Glauber 



Centrality in p -Pb ? 
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V0A 

2.0<h<5.1 

V0C 

-3.7<h<-1.7 

SPD 

|h|<2.0 

p-Pb Pb-Pb 

C. Oppedisano, Thu 13:30 

Different bias on binary scaling 
for different multiplicity estimators 
ccorrelations between high pT 

particles in the tracker and 
measured multiplicity 
Vjet-veto effect at low multiplicity 

cbias reduced by h gap  



Centrality in p -Pb ? 
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V0A 

2.0<h<5.1 

V0C 

-3.7<h<-1.7 

Different bias on binary scaling 
for different multiplicity estimators 
ccorrelations between high pT 

particles in the tracker and 
measured multiplicity 
Vjet-veto effect at low multiplicity 

cbias reduced by h gap  

SPD 

|h|<2.0 

p-Pb Pb-Pb 

C. Oppedisano, Thu 13:30 

-> Wonôt use 

ñcentralityò in 

p-Pb but 

ñmultiplicityò 



Global properties  

(the bulk)  
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Recap: Pb-Pb global properties  
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&  ALICE, PLB696 (2011) 328 &  ALICE, PRL 105 (2010) 252301 

&  ALICE, PRL 105 (2010) 252302 

T = 304Ñ51 MeV ~ 1.4 x TRHIC  

Volume ~ 2 x V RHIC 

Lifetime ~ 20% larger 

    than at RHIC  

Multiplicity ~ 2 x NRHIC 

Energy density ~ 3 x eRHIC 

Larger flow than at RHIC  

Å higher pT integrated v 2 

Å larger radial flow velocity  

Hadron species 

abundances described 

by thermal model, but 

ñtensionò for protons 



Identified particle v 2 in Pb-Pb 
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Identified particle elliptic flow 
cMass ordering at low pT 

described by hydrodynamics  

cParticle species dependence 
persists up to pTå 8 GeV/c 

A. Dobrin, 

Thu 11:00 

&  ALICE, PLB 719 (2013) 18 



Hadron -hadron correlations in p -Pb 
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High multiplicity  Low multiplicity  High - Low  

Remaining 

correlation: two 

twin long-range 

structures 

(double ridge ) 

Double ridge 

described by both 

hydro and CGC  

& Bozek  et al.,  

      PLB (2013) 1557 

& Dusling  et al.,  

      PRD87 (2013) 094034 

T. Schuster, 

Thu 14:50 

&  ALICE, PLB719 (2013) 29 



More on the double ridge  
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v2 extracted from two-
particle correlations  
cMass ordering at low pT 

cCrossing at pTå2 GeV/c 

cQualitatively similar to Pb-Pb 

Double ridge seen also in the 
correlation of heavy-flavour 
decay electrons with hadrons 
cSuggests that the mechanism 

generating the double ridge is 
at work also for heavy flavours 

h - p,K,p correlations  HF decay eÑ - h correlations  

T. Schuster, Thu 14:50 E. Pereira, Tue 14:30 

&  ALICE, PLB726 (2013) 164 

NEW! 



Identified particles in high 

multiplicity p -Pb  
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Models: 
cBlast-wave fit = locally 

thermalized medium expanding 
with collective flow velocity 

cEPOS LHC = full event 
generator including 
hydrodynamical evolution 

cKrakow = 3+1 viscous 
hydrodynamics (expected to 
work at low pT) 

cDPMJET = PHOJET pp +nuclei 
via Glauber-Grybov approach 

Models including 
hydrodynamics give a better 
description of the spectra 

A. Ortiz, Mon 16:40 
&  ALICE, arXiv:1307.6796  



Baryon/meson ratios  
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Similar evolution of baryon/meson ratios vs. pT  with 
multiplicity in Pb-Pb and p-Pb collisions 
cEnhancement at intermediate pT 

cPb-Pb results commonly understood in terms of collective radial 
expansion and hadronization via quark recombination 

cMagnitude of the effect significantly different in p-Pb and Pb-Pb 

J. Otwinowski, 

Tue 12:00 
 

A. Ortiz,  

Mon 16:40 


