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SPS accelerator

CERN 2nd site
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CERN’s mission : to provide accelerators for High Energy Physics (Partcle Physics) experiments
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ALICE : A Large Ion Collider Experiment

16  m x 16 m x 26 m 10 0000 tons installed 56 m underground (@ point 2 of LHC)
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Quark Gluon PlasmaQuark Gluon Plasma
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collision evolution particle detectors

collision overlap zone

 ~ 10 fm/c

hadronization

kinetic
freeze-out

0~1 fm/c ~ 0 fm/c

distributions and correlations of 
produced particles

expansion and cooling

Quark Gluon 
Plasma

Quark Gluon 
Plasma

HEAVY ION COLLISIONS

Initial state effects

Thermalization 
(e > 0.5 GeV/fm3)

Chemical 
freeze-out
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1. Les noyaux accélérés vont 
subir une collision frontale 

          Le mini Big Bang
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2. L’énergie de la collision se 
matérialise sous forme de 
quarks et gluons 
 

1. Les noyaux accélérés vont 
subir une collision frontale 

          Le mini Big Bang

3. Les quarks et gluons 
interagissent sous l’effet de 
l’interaction forte: la 
matière tend vers l’équilibre

4. Le système de dilue et se 
refroidit

5. Quarks et gluons 
condensent pour former des 
hadrons 



A COLLISION IN ALICE
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 ~ 1600 charged particles per rapidity unit in central collisions! 



ALICE
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• ITS, TPC, TOF, HMPID, MUON, V0, T0, FMD, PMD, ZDC (100%) 

• TRD (7/18) 

• EMCAL (4/12)  

• PHOS (3/5) 

Detector configuration 

A Large Ion Collider Experiment 
• High granularity (dN/dy~8000) 
• Minimized material 
• Good PlD 
• Good acceptance for pt down to 100 MeV/c  

- ./010234, 4+ ! "#$%&$' ( ) *+ 3+

A Large Ion Collider Experiment
• Particle tracking                   

(low momentum)
• Particle Identification (PID)
     



6 layers of silicon detectors for high track and vertex reconstruction with high 
spatial resolution
- Silicon Pixel Detector (SPD)

- Silicon Drift Detector (SDD)

- Silicon Strip Detector (SSD)

INNER TRACKING SYSTEM
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2013-JUL-04  | Tutorial session ALICE week

ALICE tracking detectors 
The Inner Tracking System

• 3 sub-detectors with in total 6 layers 
!

• Silicon Pixel detector: SPD 

!
• Silicon Drift detector: SDD 

!
• Silicon Strip detector: SSD 

!
!

• Up to 6 hits (clusters) in the ITS can be attached to a track: 
 
AliESDtrack::GetNcls(Int_t idet = 0) 
AliESDtrack::HasPointOnITSLayer(Int_t i)

6

SPD

SDD

SSD



TIME PROJECTION CHAMBER

• The “heart” of ALICE

• Tracking
• Particle identification

• The largest ever built in the world: ~90 m3

• Designed to track up to 8000 particles per 

rapidity unit
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TIME PROJECTION CHAMBER
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ALICE TPC readout with 
Multi Wire Proportional Chambers
(Upgrade with GEMs in 2018/19)



TIME PROJECTION CHAMBER
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Readout chamber

Field cage, looking at the central electrode



PID: TIME OF FLIGHT
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TRANSITION RADIATION DETECTOR

CALORIMETERS

Geometry for Run2 

ALICE calorimeters 3 10.03.2015 

CPV 

• 12 EMCal supermodules 
•   8 DCal supermodules 
•   4 PHOS modules 
•   1 CPV module 

EMCal 

CHERENKOV LIGHT 
DETECTOR
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… et quelques détecteurs spécialisés

Spectromètre de 
muons :
• Absorbeur passif
• B dipole
• Trajectographe
• Filtre
• Déclencheur

Photons



JET QUENCHING
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CMS, Phys.Rev. C84 (2011) 024906

Energy loss of quarks in medium lead to quenching of jets 
and suppression of high pT particles
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