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Anisotropy in heavy ion collisions

System symmetry — elliptic flow, v, Fluctuations — triangular flow, v
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1 Particle distribution over azimuthal angle:

4 v_ coefficients driven by

Initial geometry
Medium evolution
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Flow mechanism (light hadrons):

O low pt = hydrodynamics

d medium p; = coalescence

O high pt = path-dependent parton energy loss

Light hadron anisotropy
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carrying heavy luggage
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Flow mechanism (heavy quarks):

Traveling light

»
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d low pr 2 hydrodynamics
+ collisional energy loss

O medium all pt 2 coalescence

O high pt = path-dependent parton energy loss

» Significant anisotropy of ¢ quark is measured in
Milan Stojanovic, ICHEP 2022

PbPb events
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Potential for precise measurement in wide
kinematic range!
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Analysis technique
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Reconstruction

(] Data from 2018 Run:
«* PbPb @ 5 TeV ~ 4B Minimum Bias events

Q Inclusive D reconstruction
o DY 5 Kt

O No particle identification = All possible combinations of
pairs with opposite charge track

1 Additional selection performed with Boosted Decision Tree

[ ] K~
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(] Data from 2018 Run:

Inclusive D9 signal extraction

Inclusive D° Yield

[ Signal mass spectrum — double gaussian

«* PbPb @ 5 TeV ~ 4B Minimum Bias events

A Inclusive D reconstruction

o DY 5 K nt

L Swap component — gaussian

O K*K~ & nn~— Crystal ball functions
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Two component template fit to extract b — DO fraction
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Two component template fit to extract b — DO fraction
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Two component template fit to extract b — DO fraction
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Q,, — D? candidate flow vector

Q.4 Qnp, Qnc — event plane vectors from subevents
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Inclusive D? yield
from mass fit in each bin
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Q,, — D? candidate flow vector
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b — D? anisotropy results

PbPb 5.02 TeV (0.58 nb™
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First measurement of b — D? anisotropy in PbPb collisions

L Mass ordering of flow magnitudes
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0 Weak pt and centrality dependence
L Nonzero both v, & v;
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b — D? anisotropy results
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First measurement of b — D? anisotropy in PbPb collisions

L PHSD magnitude of v; similar as in data
0 Maximum position shifted towards
higher pr

O Qualitatively good agreement
between theory and data
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QFirst measurement of b — D? azimuthal anisotropy
in PbPb collisions

1 Non-zero both elliptic and triangular flow >
[ Covered both high pt and low pt range
1 Mass ordering of flow observed
M Qualitative agreement with expectations with additional
constraint on models .
>
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CMS Preliminary PbPb 5.02 TeV
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Heavy flavor v, from CMS
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Variables used for BDT training

DO variables:
o x? probability for the D° vertex fit
o The distance between the secondary and primary vertices and its significance
o The angle between the momentum of the DO meson candidate and the line
connecting the primary and the secondary vertices (pointing angle)

(1 DO daughters variables:

o The significance of the distances of closest approach to the primary vertex
» both along and perpendicular to the beam direction
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