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aN
& & Zravn(pr) cos(n(p = W)

O Flow harmonics constrain initial

conditions and transport properties.

O Can be defined with particles
correlations.

S. Voloshin, Y. Zhang, Z.Phys.C70:665-672,1996
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Vo=V + Vot (>3

Lo

Linear response  Non-linear response

Va=V{ 4+ V= xa00(Vo)? + V)
Vs = V3l + V5 = x5,2V3Ve + Vs

Ve = V& 4+ Vi = x6.222(V2)® + x6,33(V3)? + x6.24Va VL + V&

Phys.Lett. B773 (2017) 68

® .
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Symmetric Cumulant: SC(m,n)
SC(m, n) = (Vayva) = (Ve ) (V3)
Normalized Symmetric Cumulant: NSC(m,n)

NSC(m. n) = SC(m, n)/(v5,)(v2)

O sensitive to initial conditions and/or 7/s.

O insensitive to non-flow effects.

PRC 89,064904 (2014)
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ALICE detector

THE ALICE DETECTOR

a. ITS SPD (Pixel)
b. ITS SDD (Drifty
c. ITS SSD (Strip)
d. Voand TO

e. FMD

i®

CONDUAWNE
4
o
o

. PHOS, CPV
10. L3 Magnet
11. Absorber
12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet

MD

17.AD

18.ZDC
19. ACORDE

% Slide 5/13




T T T T T T T T T T T

T T T T ; T T T
IP-Glasma + MUSIC + UrQMD
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O Non-linear mode is increase with increasing centrality while

linear is weakly centrality dependent.

O Wel

ALICE ¢‘

| described by IP-Glasma + MUSIC + UrQMD.
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Clear centrality dependence observed.
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Mass ordering in low pr region and particle type grouping in

the intermediate pr region.

Slide 7/13




%0.05F 8 8
4 Pb-Pb | 5,,,=5.02 TeV 0-5% < PD-Pb |5,,,=5.02 TeV/ 10-20% 0.4 Pb-Pb |5,,=5.02 TeV 40-50%
0.04| ALICE Preliminary 0.08}- ALICE Preliminary ALICE Preliminary
Ii<0.8 . Ii<08 . 0.08 <08
. ,g .
0.03- :’:(: 0.06}- :K, :;x
“psp ipep P g 0081 L pap L g
002} K ood TK B i .
A+A CA+A o * 0.04f +A+A :, E $
¥ ol .
0.1 gi.ﬂjﬂ— L L L% ﬁ“ #
[} .+ ¥ . 0.02 .
'E‘ E'I' 12} KO
o e &t "
[} o # 2t
| | | | | | | ) | | | | |
1 2 5 4 5 1 2 4 5
P, (GeVic) i P, (GeVic) P, (GeVic)

Clear centrality dependence observed.

the intermediate pr region.

Mass ordering in low pr region and particle type grouping in
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No clear centrality dependence observed.

No clear mass ordering particle type grouping.
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O Clear centrality dependence observed.

O Mass ordering in low pr region and particle type grouping in
the intermediate pr region.
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Ly |
(=] 1P-Glasma+MUSIC+UrQMD

02, lan > 1.4}

p-PbXe-Xe Pb-Pb

107 ALICE *

PYTHIA 8

Vo2, lanl > 1.0y
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solid = with y-subevent

10°

O Measurements of anisotropic

flow coefficients v,{k} of
order n, obtained from
k-particle correlations, in pp,
p—Pb, Xe—Xe and Pb—Pb
collisions.

At low multiplicity, the
magnitudes of v, in large
system are similar to those
measured in pp and p—Pb
collisions.

In small collision systems, all
the v, coefficients exhibit a
weak dependence on Slide 11/13
multiplicity.



E O Measurements of SC(4,2),
E SC(3,2) and the normalized
] ones, in pp, p—Pb, Xe—Xe
E—‘ | wos v wnn 0] and Pb—Pb collisions.
By O ey
SE o XeXe 544 TeY ] O The of trend SC(4,2) and
il 107 197 Pb-Pb 5.02 TeV. =
8 3 SC(3,2) are reproduced by
H§ F x;ﬂﬁ 02<p. <3.0(;8V;c _W:: the IP-
s 4 1<08 ]
ARSI . Glasma--MUSIC-+UrQMD
g ] calculations.
™ i3 IP-Glasma+MUSIC+UrQMD ~ PYTHIA 8 @ E isi
o H e P ] O In small collision systems, at
S ! w} sy E low multiplicity region, the
g ”F - E SC(3,2) shows a positive
G W Nm(lql<0.8-) s|gn
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O Recent results of linear flow, non-linear flow and flow
correlations are presented and discussed.

O More flow variables are needed to be measured across large
and small systems to get a coherent understanding of flow.
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