
  

Introduction to 
ALICE data analysis

Ionut Arsene (Oslo)
also with the help of 
Ilya Selyuzhenkov (GSI, MEPhi) and 
Igor Altsybeev (Sankt Petersburg)

Skeikampen, Norway, 10 january 2020



  



  



  



  



The ALICE Experiment



The L3 solenoid magnet

➢ It creates a uniform 0.5 T magnetic field
➢ As heavy as the Eiffel tower



  



  



  



  



  



  



  



  

Practical analysis details

● ALICE data format:

– Event header

– Track list

– Outer detector information 

(ZDC, VZERO, TZERO, etc.)



  

Practical analysis details

How to run:

Method 1

● root > .x LoadDependencies.C 

● root > RunTreeAnalysis(“inputFile.txt”,”output.root”,1000)

Method 2 

● make

● Root > gSystem→Load(“ReducedEvent.so”)

● Root > .L RunTreeAnalysis.C

● Root > RunTreeAnalysis(“inputFile.txt”,”output.root”,1000)



  

Exercise 1
● Use the PbPb_minbias dataset

● Make changes in the RunTreeAnalysis.C macro in order to:

– Select only events with vertex Z position between -10 and +10 cm

– Plot histograms for the 
● event Z-vertex distribution                                  event->Vertex(2) 
● multiplicity of tracks per event,                           count them in the loop
● the VZERO multiplicity                                        event->MultVZERO() 
● Track multiplicity vs VZERO multiplicity 
● Centrality from VZERO detector                          event->CentralityVZERO()



  
 Track and identify directly only particles with long enough lifetime:

e, μ, π, K, p, d, t, ...



The TPC

➢ The Time Projection Chamber is the main ALICE detector
➢ It is the largest TPC in the world
➢ 500 Mega-voxel 3D digital camera -> takes ca. 1000 pictures per second

Currently being upgraded to take up to 50k pictures per second



TPC working principle



TPC working principle

➢ Momentum measurement: pT=qBr



Particle identification with TPC 

➢ Particles are identified using their specific energy loss in the TPC gas 
volume

➢ Highest mass anti-nuclei observed with the current data sample: anti-4He



The Time-of-Flight detector (TOF)



The Time-of-Flight detector (TOF)

➢ Measures the time of flight between the collision start and arrival at the detector
➢ In conjunction with the momentum measurement from tracking -> particle identification
➢ Time resolution: 100 psec



Particle identification using TOF

➢ Complements the particle identification of the TPC







Exercise 2
● Use the data set PbPb_cent2030 and plot the following histograms:

● η, φ and pT distributions for all the tracks     track→Eta(), track→Phi(), track->Pt()

● dE/dx vs p for TPC                                        track->TPCsignal()

● β vs p from TOF                                            track->TOFbeta()

● nσ(K) vs p from TPC and from TOF      track→TPCnSig(2), track->TOFnSig(2)

● nσ(K) from TPC vs nσ(K) from TOF 





















Exercise 3
● Use the dataset PbPb_cent2030

● Compute and plot the Q2{x,y} vector components using all tracks in the 
0.5<η<0.8 interval

● Plot the Ψ2

● Compute the v2
obs for all charged particles in the interval -0.8<η< -0.5 

and plot it as a function of pT 

● If time allows

– Use the PbPb_minbias dataset and plot v2
obs as a function of VZERO 

centrality for charged tracks in -0.8<η< -0.5 and  1.0<pT<1.5 GeV/c



Homework?
● Calculate v2

obs as a function of pT for identified particles (π±,K±,p,p) in 
the VZERO centrality range 30-40%
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