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Motivation

¢ Heavy quarks produced at earlieststages of the collision
» follow the whole evolution of the system
» provide information on initial states as well as interactions with
the QGP medium and hadronization process

¢ Studying energy loss mechanism
» different than light quarks

¢ Hadronization process
» Fragmentation, coalescence, colorreconnection, etc.

> A} (udc) and D°(cu) essential for charm quark coalescence
(baryon - meson ratio)

¢ Collectivityin small systems
> Initial state correlationsor final state effect?

» Heavy quarks could provide further insight into the origin of
collectivity
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Heavy flavor in large systems
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27.4 pb™ (5.02 TeV pp) + 530 pb”' (5.02 TeV PbPb)

¢ Significant v, of heavy flavor quarks 1sr- CMS B D' from b e
145 o Prompt D° |y|<1 Jiy from b hadrons:
1.2~ ¢ Charged hadrons In|<1 & 1.8<|y|<2.4

 Heavy flavor suppression _ o Giobalncertainty L cadt N

m‘{{)_s ——-

% Coalescence process:
» Baryon/mesonratio enhancement

O Both light and heavy flavor
hadrons
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Heavy flavor in small systems Eorns

¢ Significant v, of heavy flavor quarks

¢ No heavy flavor suppression!
PP
% Coalescence process:

% Baryon/meson ratio enhancement
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Reconstruction

< AY reconstruction
& A - PrKIt
s BR~6.23%

pK*(892) » pK™n™ 1.31%
AYTK™ - pKnt 1.08%
A(1520)n* - pK~nt 0.49%
Non resonance = 3.5%

< DY reconstruction Do K-
o DO Knt PV};;%____,‘
*** BR~3.93% -

** No particle identification = All possible
combinationsof three (two) charged tracks in an
event are taken into account

*» Additional selection done with TMVA training
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Candidates / 8 MeV/c?
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** Combinatorial background:

34 order Chebyshev
polynomial function

44 ub™ (5.02 TeV PbPb)
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Simultaneous fit of mass
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Nonprompt D? Extraction |GEaas

¢ Distance of closest approach (DCA) fit to
extract non-prompt fraction

L)

% Vv, vs non-prompt fraction (3 DCA ranges)
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Results
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CMs~ 0. = . .
D v, in pp collisions

O First measurement of
prompt D%v, in pp collisions

U Indication of nonzero charm
flow!

L Comparablewith light
hadrons
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— D® v, in pPDb collisions

CMS pPb 186 nb™ (8.16 TeV)
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O First measurement of b > DOv,
» v, consistentwith 0

 Mass hierarchyat lower p;

J CGC model consistent with data
» Although with large
uncertainties
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> | PromptD°v,inpp & pPb [

CMS pp115pb1 pr186nb1
; T + _ Q Positive v, of prompt D? is observed in
0.1 — . T
: * _ﬂ*‘__'_+ ] high multiplicity events
] ]
- epPb8.16 TeV ly, J<1 O Non-zero v, diminish towards low-
04 ®pp13TeV 2<pT<4GeV

multiplicity regimes

O pp & pPb results compatible within the
same multiplicity range

» With large uncertainties
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PYTHIA 8 systematically below data

PYTHIA 8 + color reconnection (CR)
mode 2 consistent with pp data

GM-VFNS Systematically below data
for pr <10 GeV/c

T,4 scaled yield for PbPb collisions is
lower than cross-section in pp
collisions.
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/7

% Indication of A} suppression in PbPb

collisions

¢ Suppression larger in central events

/7

¢ Cannot draw definite conclusion due to
large global uncertainties
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A./D? enhancement

PLB 803 (2020) 135328
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0.7 PbPb 44 ub™, pp 38 nb™ (5.02 TeV)
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A./D° enhancement

0
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Similarity between pp & PbPb results
suggest that there is no significant
coalescence of A} (10 < p; < 20 GeV/c)

No significant p; dependence observed
within large uncertainties

PYTHIA8 underestimates pp data

PYTHIA8 + color reconnection —good
description of data

Solid line (Catania) - predicts stronger

pr dependence
0 L1 1 | L1 1 | 11 1 | L1 1 | 11 1 [ 11 1 | L1 1 | | > Coalescence +fragmentation
4 6 8 10 12 14 16 18 20
P (GeV/C) +* Dashed line (TAMU) — reasonable description
pp T PbPb of data for p; < 10 GeV/c
» Includes charm baryon states beyond
@ PDG
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Summary

Comprehensive study of heavy flavor in all collision systems

Significant elliptic flow of charm quark in pPb and indication in pp collisions
b—>DO%v, in pPb consistent with 0

Suppression of A} consistent with D results in PbPb

No significant coalescence of A} observed for 10 < p;< 20 GeV/c

Af in pp collisions described well by PYTHIA 8 + CR

New analysis is ongoing with increased statistics:
» ~ 13 times for PbPb data
» ~ 6 times for pp data
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