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Heavy-ion collisions and QGP

o ultrarelativistic heavy-ion collisions — production of quark-gluon
plasma (QGP) — anisotropic flow measurements

o ALICE = 18 detectors (most important: ITS, TPC, TOF)

THE ALICE DETECTOR

. ITS SPD (Pixel)
b, ITS SDD (Drift)
c. ITS SSD (Stip)
. Vo and To
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A. Tauro, ALICE Schematics (2017)
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Collision evolution and phase diagram of the nuclear matter

R. Stock, arXiv:0807.1610 (2008)

@ phase transition T, = 151 MeV
[1]
@ chemical freeze-out T, = 155

MeV, kinetic freeze-out
Tro = 95+ 10 MeV [2]
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Collision evolution and phase diagram of the nuclear matter
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@ phase transition T, = 151 MeV 2l

[1] Baryon Chemical Potential
@ chemical freeze-out T, = 155

MeV, kinetic freeze-out

Tt = 95 £ 10 MeV [2]

L. Kumar, Mod. Phys. Lett. A 28:1330033
(2013)
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Anisotropic flow

anisotropy in the initial geometry of the collision — collective
expansion of the medium — anisotropy in the particle distribution

azimuthal distribution of particles (Fourier)

dnN

i 1+Z2vncos[n(<p V)] (1)

. C. Ristea et al., EPSHEP 2017
flow coefficients

v =(cosln(p—v,))  (2) Q&QQ}*’

W ’oe°
azimuthal correlations, e.g. two-particle {//@ Z¢
correlation Py

(v3) = ((cos[n(¢1 — @2)]))  (3) om0
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Selected measurements

@ v dependence on centrality

@ viscosity of the Q

GP n/s=0,2
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ALICE, Phys. Rev. Lett. 116(13):132302
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Selected measurements

@ v dependence on centrality
e viscosity of the QGP /s = 0,2
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Small systems

o—-—0 o—w—@

@ no collective behavior expected, control measurements

CMS PbPb \[Sy = 2.76 TeV
L = 120 pb™
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Small systems
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@ in 2010 the CMS Collaboration - ridge around A¢ ~ 0 in high
multiplicity p + p collisions — collectivity?

CMS PbPb \[Sy = 2.76 TeV
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Cumulant {4}
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|dentified flow
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Pb+Pb collisions
@ mass-ordering

- ALICE, unpublished
@ splitting - mesons and baryons
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p + p collisions from Pythia generator

@ motivation - to try methods used for analysis of data from small
system collisions

@ no anisotropic flow in Pythia — perfect for tests of non-flow
suppression methods

Distribuce

ém‘? _;g\ Primér 8,657
z T
Pythia o
. |U(;r
@ generator of high energy wE
- . 10
collisions using MC wE
@ output = list of produced 0E A
1
part|cles W|th propert|es 3 2‘0 4‘0 GID alu 150 12‘0 130 1sl0 1(‘90 chho
Analysis methods
@ azimuthal correlations + 3-10%° p+p collisions /s = 13 TeV
subevent method default settings + inelastic soft

QCD processes
cut: 0,2 < pr <3 GeV, |n <0,8
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Results - coefficient v,{2}
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Results - subevent method
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@ the method suppresses non-flow
effectively
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Results - cumulant ¢, {4}
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@ Pythia - no anisotropic flow

@ subevent method suppresses non-flow

(10)

Daniel Mihatsch (CTU FNSPE)

Anisotropic flow measurements 16th September 2020



Conclusion

heavy-ion collision — investigation of QGP
collective behavior is observed in

e two-particle correlations - near-side ridge
o identified flow - mass-ordering and splitting

the value of viscosity of QGP 7/s is very low
collective behavior was observed in small collision systems

analysis of data from generated p+p collisions using subevent method
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3-subevent method

= ((eMle1=93)y) . ((ein(v2—pa)y)
— <<ein(so1—s04)>> . <<ein(<pz—<ps)>> (11)
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