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QUARK-GLUON PLASMA
Å At very high temperature and/or density, a 

phase transition from ordinary matter to a 
colour-deconfined medium is predicted

Å New state of matter called 

Quark-Gluon Plasma (QGP)

Å Experimental investigation of the QGP with HI collisions 
celebrated its 30th anniversary last year(SPS, RHIC,LHC)

Å The QGP can be recreated in laboratory via 
ultra-relativistic Heavy-Ion (HI) collisions.

Different phases:
o pre-equilibrium
o QGP 
o hadronization
o freeze out

https://indico.cern.ch/event/457044
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HEAVY-FLAVOUR PRODUCTION

o Heavy (charm and beauty) quarks: powerful 
probes for the Quark Gluon Plasma created 
in HI collisions
Å Produced in the early stages of the collision, 

they experience the whole evolution of the 
medium, interacting with its constituents via 
elastic scatterings and gluon radiations.

o Expected less energy loss w.r.t. light quarks and 
gluons in the QCD medium
ĄHigher penetrating power
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HEAVY BARYON PRODUCTION
o Understand hadronisationprocessesin the QGP: measuring the baryon/meson 

ratio 

ÅEnhancement of ɽc
+/ D0 (and ɽb

+/ 
ὄ0) ratio  predicted in coalescence 
models. 

ÅFurther enhancement 
expected if thermalisedlight 
diquark states exist in the QGP.

coalescence

fragmentation

Y. Oh et al., PRC 79, 044905 (2009)

pp
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HEAVY FLAVOUR PRODUCTION
..HF studies important also in small systems!

Å Test of pQCDcalculationsat the TeVdomain
Å Reference for p-Pb and Pb-Pb collisions
Å Baryon/meson ratio sensitive to the hadronisationmechanisms. 

o In pp collisions

pQCD Fragmentation Function

(not perturbative)

Å Production cross section computedusingperturbative QCD (pQCD) calculationsdown to 
low pT

Parton Distribution Functions

(not perturbative)

Å Reference for Pb-Pb collisions
Å Study coldnuclearmatter (CNM) effects in the initial and final states.
Å Addresspossiblecollectiveeffectsresemblingwhat observedin heavy-ion collisions
Å Small QGP formedalsoin p-Pb collisions? 

o In p-Pb collisions
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Inner Tracking System (ITS)
vertexing, tracking

| |́ < 0.9

Time Projection Chamber (TPC)
Tracking, PID via dE/dx measurement

| |́ < 0.9

V0
Triggerand centrality

determination
-3.8 < ́ < -1.7 (V0C)
2.8 < ́ < 5.1 (V0A)

Time-Of-Flight detector (TOF):
PID via time-of-flight measurement

| |́ < 0.9

The ALICE apparatus
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Data samples:

pp collisions:

Å w¦b ί= 7 TeV: ~ 3x108 events, Lint = 6.0 nb-1

Å RUN 2  ί= 5.02 TeV: ~ 9.8 x108 events, Lint = 19.6 nb-1

p-Pb collisions: ▼ἚἚ= 5.02 TeV:

Å RUN 1 ~ 108 events collectedin 2013,  Lint = 48.6 ˃ b-1

Å RUN 2 ~ 6 x 108 events collectedin 2016,  Lint = 292 ˃ b-1

Pb-Pb collisions @ ἻἚἚ Ȣ ἢἭἤ

Å RUN 2 ~ 108 events collectedin 2015,  Lint = 13.4 ˃ b-1 

~ 1.7x 108 events collectedin 2018,  Lint = 112.3 ˃ b-1     

(0-10%centrality) and Lint = 49.0 ˃ b-1 (30 -50%centrality)

V0
Triggerand centrality

determination
-3.8 < ́ < -1.7 (V0C)
2.8 < ́ < 5.1 (V0A)
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Charmed - hadron reconstruction

o Reconstruction of secondary vertex, displaced from primary vertex.
o Candidates selected applying topological selection and PID (using TPC and TOF) 

o Signal extractionfrom invariant mass distribution, in each individual  pT interval.

Baryonɽc
+

M = 2284 MeV/c2

Quark: udc
Ŏ=̱ 60 ˃ m
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Hadronic decays
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