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Physics Motivation _—

4 trigger
hadron

pp collisions: *——0
» Study the production mechanisms, (¢ — D)
fragmentation and hadronization of charm quarks
and test pQCD calculations

» Act as a reference for p-Pb and Pb-Pb systems .
Away Side

p—PDb collisions: o— ALICE Collaboration, Phys Lett.B 719 (2013) 29-41
p Investigate the cold nuclear matter effects on the 2<p,, <4GeVic p-Pb |S,p, = 5.02 TeV
charm jets 1<p,, (0-20%) - (60-100%)

» Search for long-range ridge-like structure in near-
side and away-side regions (“double ridge”) as

observed in h-h correlations. 'g 0.35]
Pb—Pb collisions (LHC Run 3): - ‘ {5 0s0
%13 0.75]

p Study the path length dependence ot heavy-quark £,

energy loss

p Probe QGP effects on the heavy quarks by
studying how correlation distributions of heavy-
flavour particles are modified w.r.t to pp collisions &
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| system (tracking,
| vertexing, PID)

ALICE Detector
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» Prompt D% meson

Methodology

1‘
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Methodology |
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Trigger particle (D meson) - L | | '
. . ~ Average D, D", D" ALICE Preliminary

Associated particle -l — p-Pb, [Su = 5.02 TeV -

(charged hadron) - -0.96 <P <0.04, |An]| <1

— . 5« p? <8 GeV/c, pi*° > 1 GeV/c .

© 4 ]

© l Total fit .
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Fitting function:

|
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| Constant term (Bascline) + Gaussian (NS) + Gaussian

(AS)
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D-meson azimuthal correlations with charged particles in pp collisions
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. » The NS and AS vyields increase for increasing values of the D-meson pr.
| p The narrowing of the peak 1s seen in both NS and AS. It may be explained with:
| I.  more collimated angular pattern of the partons fragmented from charm quark,
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l p No sizeable energy dependence within total uncertainties
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Near-side (NS) peak yields in pp compared with event generators
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Away-side (AS) peak yields in pp compared with event generators
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Eur. Phys. J.C 77 (2017) 245
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AS ylelds

D PYTHIAG6, PY'THIAS and HERWIG
give best measurement.
» POWHEG+NLO and [LO provide the
highest away-side yields.
2 LO gives 5% larger values than NLO
may be due to an increased amount of
back-to-back production process.
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D-meson azimuthal correlations with charged particles vs multiplicity
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NS and AS propertles vs multiplicity
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pp and p-Pb comparison
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Summary and Outlook

p The results of the azimuthal correlation measurements between D mesons and
charged particles in pp collisions, extracted in different pr intervals of trigger and
assoclated charged particles, are presented.

p The measured distributions, as well as the properties of the correlation peaks, are
described qualitatively well by simulations performed with PY'THIAS8 and
POWHEG+PYTHIAS.

p The overall compatibility of the correlation-peak features for different multiplicity
indicates that the charm-quark fragmentation and hadronisation processes are not
particularly sensitive to the event multiplicity.

p With LHC Run 3 data we will study the correlation in Pb-Pb and these

measurements in pp and p-Pb will be fundamental as references.

p With LHC Run 3 we will also look for D — D correlations (as it should not differ
much from the angular distribution of cc¢ quarks) in pp and Pb-Pb collision system:s.
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Experimental probes tostudy QGP

|

‘Basic terminology:

| Transverse momentum (p1) = \/Pf +Py2 |
_rapidity () = |

Near side (NS) Trigger

Associate
P p
Two-partlcle correlatlon : 1( Away side (AS) Associate
! ACD qptng (passoc Tri
| An = Nirig — Nassoc ); NS
Near side (NS): "? —~~
| "

Both particles come from same jet
Away side (AS):

The associated particle comes from the |

f

oppostte side jet w.r.t. the trigger

|

particle a\

—
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Physics Motivation

p Heavy quarks (charm (c) and beauty (b)),
having a large mass, are produced in hard-
parton scatterings in the early stages of the
collision.

fep ™~ <01 fm<<togp~3S5—10fm

2mc’b
p They experience the whole evolution of the
quark-gluon plasma (QGP), representing an

important tool for 1ts characterization.

Hydrodynamic
Evolution

p Heavy quarks can interact with the medium a)withothGP/

Pre-Equilibrium
Phase (< 1)

2
\ b) with QGP z

via elastic collisions with the constituents and
medium-induced gluon radiation.

A

p Energy loss of heavy quarks are different
from light quarks and gluons.

AEQ > AEu,d,s > AFE. > AFE}y  Dikshitzer and Knarzees PLB 519 (2001) 199

D-h correlations Bharat



Methodology

— E—

- p Azimuthal Correlations: Bl i
Average D°, D', D*  ALICE Preliminary
—4— p-Pb, |5y, = 5.02 TeV

-0.96 < y° < 0.04, |An] <1

5< p? <8 GeV/c, p=**°>1 GeV/c

| v Each selected D meson is correlated
with charged tracks produced in the S
collision with |n| < 0.8 ( excluding the |
daughter particles ) both under the

=

4
signal peak and in two sideband regions, | 8 Total fit
to build (An, Ag) correlation 8 | o — —- Near side
| distributions. %2 3 3 - Away side
. O A N L Baseline
p Corrections: _lo
=P . SR S e :
ﬂ Y event-mixing - -
v Side-band subtraction 1 o | .
| — "4, Scale uncertainty i
V' D-meson efficiency and track efficiency | S N — e
. . . w‘ O [ R .IN.J_l g L=
v Secondary particle contamination | 0 0.5 1 1.5 2 2.5 3

Ao (rad)

v Feed-down correction

—

Two Gaussian

Fitting function: f(Ag) =

D-h correlations



