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What is ALICE?
⚫ ALICE (A Large Ion Collider Experiment) is one of the four big experiments at CERN

⚫ ALICE is the dedicated heavy-ion experiment at the LHC

⚫ Study quark-gluon plasma (QGP), a deconfined system of quarks and gluons

16 x 26 meters
10000 tons
18 sub-detectors

40 countries
170 institutes
~2000 members
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⚫ Quark-gluon plasma (QGP): deconfined system of quarks and gluons 

⚫ Predicted by quantum chromodynamics (theory of strong force) at high temperature and 
density

⚫ Asymptotic freedom

⚫ Confinement -> only colourless hadrons are found in Nature

⚫ Characteristics

⚫ It is expected just after the Big Bang to be found inside the core of the neutronic stars

⚫ Almost perfect liquid -> ratio of viscosity to entropy density η/s ~ 1/4π 

⚫ P = 100-300 *1028 =100-300 MeV/fm3

What is QGP?
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peripheral central

Run 1 (2009 - 2013) Run 2 (2015 - 2018) Run 3 (2022 - present)

Pb-Pb @ 2.76 TeV Pb-Pb @ 5.02 TeV Pb-Pb @ 5.36 TeV

p-Pb @ 5.02 TeV p-Pb @ 5.02, 8.16 TeV

pp @ 0.9, 2.76, 7, 8 TeV pp @ 5.02, 13 TeV pp @ 13.6 TeV

How ALICE works?
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Fourier series decomposition of the distribution in azimuthal angle φ 

of final-state particles.

⚫ dependent on transverse momentum pT  , pseudorapidity η , 

centrality

⚫ Coefficient v1 corresponds to directed flow, v2 to elliptic flow and 

v3 to triangular flow.

⚫ Directed flow is the consequence of momentum conservation. 

⚫ Elliptic flow arises from the initial geometry of the overlap zone.

⚫ Triangular flow and higher harmonics of flow are due to the 

fluctuations in collisions and colliding nuclei.
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Particle of interest (POI) Reference particles (RPs)

⚫ Measurements performed using the scalar product 
method

⚫ Analysis performed on ~100k events recorded in 2018

PID v2
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Outreach
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SIP-RO @ ALICE

Visits that I enjoyed

⚫ Synchrocyclotron 
⚫ Data Center Visitor Point
⚫ Science Gateway
⚫ Atlas 
⚫ Isolde
⚫ Alice
⚫ CCC Visitor Point
⚫ Lhcb

Courses that I enjoyed

⚫ Introduction in Particle Physics and în Standard 
Model 

⚫ Direct Dark Matter Search
⚫ The Faser Experiment 
⚫ Grid Computing 
⚫ Data Quality 
⚫ Coordinating the Trigger and Data Acquisition 

system for the ATLAS experiment
⚫ ALICE experiment
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