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Physics Motivation: An azimuthal angular correlation
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Heavy flavors (HFs) are produced in early stages of collisions via initial hard scattering processes
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Results: D° — D azimuthal correlation

Azimuthal angular correlation of open heavy flavors originating from same hard scattering PR —
) i D°-D’ correlation [ B AN .
B ol PbPb, Ys,=55TeV [ cA— PN e In PYTHIA8+Angantyr framework, choice of PDFs
b D° i L6 GeV/ ¢ . . .
£ [ 4 Wensl <4 o< o7 GeVi A F b T F 2 affects shape, yield and width of azimuthal
8 p 8< pl GeVie Pl Wl e \ angular correlation for low transverse momentum
k= 0.05 _—2 . B /—;:-\\ —2< p <6GeV/c; \ N " j \
Ble e B St 7 \: 2 // \: ;;"‘{‘__“ / \ of trigger particles.
b L b NS B \S : o  PDFs influence HF production via initial
o 008 === EPPS21 [ == EPPS21 + CTI8ANLO | state radiation (ISR), final state radiation
g F - EPPS21 + MPI = EPPS2L L NNPDES™ 7\ _ o _
s oosf "= NNPDF F - N R prisevic //,.,\\ (FSR) and multi-partonic interactions
= L L g \ L K
§ 004 4< po GeVie E s :T Coks 'f"'\’,\_, F2< pﬁ GeV/c ‘;‘,’ ‘-‘4‘ (MP|)
o< S - s 2 6 GeV/ce# % r A .
L b pgﬂ <4 GeVic, # = P’-< j “\ L / S\ e Double near side peak
%E ; ot /- ot / ) 4 F & R //’ y o Gluon splitting
LB - g o b -t - . . ) .
i L ! P PR N - L - T U IR R - o Multi-partonic interaction at low pr
8 | i - e PDF used for hard scattering do not affect the
o ’ B H ”\ E o / A\ i
% [2< p <4 GeVic [2< p <4 GeV/c bt Y 2 < p? <4GeVic ," S correlgrtrlic;n
] ; S e
3 il -_2 . p?a <4GeVie ™, _2 . pu’ x GeV/c ° For pr 4 GeV/c, distribution show small
beE . 4 dependence on PDF
Sl
-2
PRI

Ao (rad)
Double NS peak

ATHIC-2025 Swapnesh Khade Op(len heavy flavor azimuthal correlation 3



Results: DY — D’azimuthal correlation
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e Near side (NS) and away side (AS) yield shows increasing trend with PT associate and PT trigger.
e Maximum deviation from default setting is obtained for the case where nPDFs are used for all
processes
e EPPS21+MPI shows narrower NS and broader AS distribution compared to default PYTHIA8
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Results: B — B azimuthal correlation
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Results: B — B azimuthal correlation
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Results: B — B azimuthal correlation
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Results: yield and width ratio
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e NS yield shows more than 50% increase due to PDFs but AS yield
remains unchanged.
e No significant change in width of NS and AS due to PDF
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Summary and Outlook

e PDFs/nPDFs have significant influence on the D° — D’ azimuthal angular
correlation, especially at low Pt

e Double NS gluon splitting peak observed at low Pt has dominant
contributions from hard MPIs

e No significant difference in distribution width for B-mesons with the choice of
PDFs

e Differential study of aimuthal angular correlation with respect to transverse
momentum allows the study of production kinematics of heavy flavors

e This observable can be used to put better constraints on nuclear PDFs

e Minimum bias study do not show significant change of distribution width for
the p;™® > 4 GeV/c, for themalization, multiplicity dependent study can provide
better understanding of PDF effects on azimuthal angular correlation.
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Physics motivation: Initial state effects

Ratio

e  Study the effect of Initial state using nuclear parton distribution Y . . — =14 v
functions (nPDFs) \ CT18 at 100 GeV S 7 [Eppsa1 | H !
. . . . . . ‘?” —s {5 antishadowing maximum
e  Effect of nPDFs is verified by comparing simulation results with isp | — 1 BV Ny .
Z-boson production as a function of rapidity &) ! :g 10 F 5
) At forward rapidities, nPDFs shows better agreement with data 510 i \ = | shadowing e e e
\ 0.8 B
compared to free proton PDFs o —b
° Integrated rapidity yield shows 3.4c deviation from free proton ' ‘ 06 bl
PDFs N —— . s s ‘
10° 10* 107 107 . 10" 02 05 09 0'410-4 10° 102 5 10 1
R T o e e
[ AN (Z = I )y 1 ° Non-zero elliptic flow of prompt D-meson implies participation of charm meson in collective
2; T Pb-Pb, sy = 5.02 TeV ] motion
-------------------------- S FELELEELEELEE, e  ALICES, aiming for the measurement of degree of thermalization of charm quarks via
I 0-100% centaliy 1 0-90% centralty i azimuthal correlation %103
Combined e*e and u*u’ | u*u” channel . . . . — " e B ARy L e B B
- hi<25.8,>20GeVic 125<n, <47 >20GeVic ° Full thermalization = flat azimuthal correlation *© e~ ALICE 3 Stoy, L, =35 " -
1 5_ 66 < m;, <116 GeV/c? 160 < m,, < 120 GeV/c? — g A rill liaiakeaiion PYTHIA 8.2, /sy = 5.5 TeV, 0-100% central B
’ . : N o 50; Da—?azimuthal correlations, bkg-subtracted i
! . % | E p‘?>4GeV/c‘2<p?r<4‘ vyl <4 B
r : ] ° Same as Z-boson production, nPDFs can also %|3 wok 4 .
B i 7 . . . | . = -
| S + 18 ] modify D-meson production and azimuthal RS: %}%N ]
i ) = =
i Correlgtlon o . . T V’* *\"‘*&* " sz v
==:CT14MCinlo == EPPS16 : ° Quantify modification of azimuthal correlation due 20 + 4
| == CT18Anlo = EPPS21 = = . F ]
L H E Correl. unc. + 1.8e-04 (indep. c-cbar contrib.) B
0.5 +PeoTH : - to PDF§ for. robust conclusions of degree of 10 QTR
il cerlsesilenriliialevrrlsiaalivrey thermalization B | Une.NSyedt195% ASyieldzsa% o
05 1 15 2 25 3 35 i 0 1 2 3 4
Y oms Ag (rad)

ATHIC-2025 Swapnesh Khade Open heavy flavor azimuthal correlation 1



Results: pT spectra
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Results: p° — P azimuthal correlation
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Azimuthal angular correlation of open heavy flavors originating from same hard scattering.
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Physics Motivation: An azimuthal angular correlation
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e Heavy flavors (HFs) are produced in early stages of collisions via hard scattering processes
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