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ALICE

ANISOTROPIC FLOW IN HEAVY-ION COLLISIONS
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COLLECTIVITY IN SMALL SYSTEMS

= Double ridge structure, a sign of

collectivity in heavy-ion collisions, also « Methodology:

observed in pp and p—Pb collisions = Measure the same
ALICE Preliminary ysn observables in large and
pp V5=13 TeV N small systems
02<pt <3GeVie 7 {01-100%) v

= Compare the results in

pi >0 GeV/c
large and small systems

g 289 and see if they can be
qg 288 explained in a coherent
glg 287 way
£ 286




ALICE EXPERIMENT

= Inner Tracking System (ITS)
= Tracking, triggering and vertexing

= VO Detectox (VOA/VOC)
= Triggering and event classification

= Forward Multiplicity Detector (FMD)
= Unique pseudorapidity coverage —
=-3.4<n<-1.1
= 1.7<1n<8.0

= Time Projection Chamber (TPC)
= Tracking and particle identification

= Time-of-Flight detector (TOF)
= Particle identification




FLOW HARMONICS
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FLOW CORRELATIONS
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FLOW CORRELATIONS IN SMALL SYSTEMS
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NONLINEAR FLOW RESPONSE

= Linear response of flow coefficients
on the initial eccentricity v,, < &,
holdsupton=3

Vi = Vi + V' = VI + xa20(Vo)?
Pa,22 = Va22/Va{2} = (cos(4¥, — 4W5))

P4,22 = cosB

Vit = x422(Vy)?

"V422,X422,P422 have different
) ) ) VNLl _
Vg =l = Vg,20

sensitivity to the initial geometry and
transport parameters
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NONLINEAR FLOW RESPONSE IN SMALL SYSTEMS

= Indication for a smooth transition
between peripheral Pb—Pb and
high multiplicity pp collisions for
V4,22

= In pp collisions, p4 2, shows a
decreasing trend, which
indicates the sub-nucleon
structure of proton
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n-DECORRELATION

= Probe the 3D initial geometry

n direction

Vi (771) = (772)
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n-DECORRELATION IN SMALL SYSTEMS
- Pp=Ph_New
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= Deviation from unity in data

indicates n-decorrelations

= First measurement of

pseudorapidity-dependent
flow vector fluctuations in
ALICE for p—Pb collisions
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pr-DECORRELATION

. Uz{z}/vz [2] = Vv (p%)h/Vref

. = VEDVED
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= Constraining initial
conditions in transverse
momenta phase space

= 1,{2}/v,[2] : Decrease with
pr, deviation from unity is
observed
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pr-DECORRELATION
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v — [pr] CORRELATION [

= Shape of the fireball:
= anisotropic flow, &,, — v,
= Size of the fireball:

A B
- radial flow, 1/R — [pr] R(A) > R(B) w8y (pr)(4) < (pr)(B)

£,(A) > &x(B) HP vy(A) > vy(B)

= Probe the initial stage of created Color Glass Condensate:
matter in a collision

cov (v2 [pi] )

\/ var (v2) \/ var ( |pr] ) R(A) > R(B) map (pr)(4) < (pr)(B)
e,(A) < £,(B) P v,(A) < vy(B)

ACAZIE




p2 — [py] CORRELATION IN SMALL SYSTEMS ™
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FLOW OF IDENTIFIED PARTICLES

= Low-pt region: mass ordering
(anisotropic boost in the

medium)
= Intermediate-pt region:
baryon-meson grouping
(partonic collectivity)
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FLOW OF IDENTIFIED PRTICLES IN SMALL SYSTEMS ™

p-Pb 0-20%

= Similar observations of mass ordering and baryon-meson
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grouping as in Pb-PDb collisions

= Quark degree of freedom in flow
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FLOW OF IDENTIFIED PRTICLES IN SMALL SYSTEMS ™
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= Similar observations of mass ordering and baryon-meson

grouping as in Pb-PDb collisions

= Quark degree of freedom in flow




SUMMARY

= Many ALICE measurements (flow harmonics coefficients, flow
correlations, non-linear flow response, flow decorrelations,
identified particles flow) at small collision systems are
presented, providing new insights into the origin of collectivity
including initial geometry (and its fluctuation), development
from initial geometry to final stage, partonic degree of
freedom, etc.

= The results cannot be explained by a single theory with a single
picture

= Still challenging for both theory and experiment
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