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particles can give insight into the properties of heavy-quark production and hadronization into
heavy-flavour jets.
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peaks and the peak width are compared with PYTHIA calculations.
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1. Introduction

Heavy flavours (charm and beauty quarks), due to their large masses, mainly originate in the
initial hard scatterings of partons from the incoming beam particles, evolve as parton showers and
hadronize. They are finally observed as back-to-back jet events [1]. Jet-like correlation studies
can be used to obtain information on parton energy loss and modification of their fragmentation
function [2] in themedium formed in high-energy heavy-ion collisions (AA). The study of azimuthal
correlations in pp collisions is useful as a reference to investigate the properties of the medium,
whilemeasurements performed in p-A collisions are important to study possiblemodifications of the
fragmentation functions due to cold nuclear matter effect or gluon saturation effects. Furthermore,
in pp collisions, heavy-flavour correlationmeasurements can be used to test the predictions of pQCD
calculations as the heavy-flavourmasses are larger than the perturbativeQCD scale (<c,b >> ΛQCD).
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Figure 1: The 4i and 4[ distribution between inclusive electrons and charged hadrons for 1 < ?ℎT < 2
GeV/2, same-event (upper left), mixed-event (upper right), and same-event/mixed-event (bottom).

2. Analysis Strategy

Electrons from heavy flavour hadron decays are identified using the Time Projection Chamber
(TPC) and Electromagnetic Calorimeter (EMCal) in ALICE [3]. Particle identification in the TPC
is performed by measuring the specific ionization energy loss in the detector gas. The EMCal
detector identifies electrons by their � (energy) over ? (momentum) distribution with a shower
shape selection [4]. The background is composed mainly by non-heavy-flavor (Non-HFE) electrons
originating from W conversions and Dalitz decays; they are identified by studying the invariant mass
distributions of electron pairs. Those which have invariant mass less than 140 MeV/22, are tagged
as Non-HFE. The non-HFE finding efficiency (tagging efficiency) is ∼ 75%, estimated using Monte
Carlo (MC) simulations. The remaining Non-HFE contamination in the heavy flavour electron
(HFE) sample is corrected by using the tagging efficiency.

The azimuthal angular correlation between heavy-flavour decay electrons and charged hadrons
is obtained after detector efficiency and acceptance corrections. These corrections are performed
via the mixed-event technique [2], in which the Δi distribution from the correlation of trigger and
associate particles of the same event is divided by the corresponding distribution among mixed
events, as shown in Fig. 1.
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Figure 2: The baseline subtracted 4i distribution between heavy-flavour decay electrons and charged
hadrons are shown for five different associated particles ?T intervals, from 1 < ?T < 7 GeV/2.
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Figure 3: Near-side (left) and away-side (right) width (f) compared with PYTHIA8 (Monash).

)c (GeV/ assoc

T
p

1 2 3 4 5 6 7

N
e

a
r

s
id

e
 a

s
s
o

c
ia

te
d

 y
ie

ld

1−10

1

 = 5.02 TeVs pp, 

 PYTHIA8, Monash

ALICE Preliminary

c < 12 GeV/e

T
p4 < 

| < 1η∆|

NS
σ| < 3ϕ∆|

)c (GeV/ assoc

T
p

1 2 3 4 5 6 7

A
L

IC
E

 /
 P

Y
T

H
IA

0.6

0.8

1

1.2

1.4

ALI−PREL−488824

)c (GeV/ assoc

T
p

1 2 3 4 5 6 7

A
w

a
y
s

id
e
 a

s
s
o
c
ia

te
d
 y

ie
ld

1−
10

1

ALICE Preliminary

c < 12 GeV/e

T
p4 < 

| < 1η∆|

AS
σ| < 3ϕ∆|

 = 5.02 TeVs pp, 

 PYTHIA8, Monash

)c (GeV/ assoc

T
p

1 2 3 4 5 6 7

A
L
IC

E
 /
 P

Y
T

H
IA

0.6

0.8
1

1.2
1.4
1.6

ALI−PREL−489103

Figure 4: Near-side (left) and away-side (right) associated yield compared with PYTHIA8 (Monash).
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The contamination from hadrons is accounted for by subtracting a di-hadron azimuthal corre-
lation from the obtained inclusive electron-hadron correlation. The Non-HFE Δi distribution is
obtained by subtracting the Δi distributions of the like-sign from unlike-sign electrons, which is
further corrected by the tagging efficiency. The HFE-hadron correlation function is determined by
subtracting the Non-HFE Δi distribution from the inclusive electron Δi distribution.

3. Results

The 4i distributions between heavy-flavour decay electrons (4 < ?4T < 12 GeV/2) and charged
hadrons (1 < ?0BB>2T < 7 GeV/2) are normalized by the total number of triggered heavy-flavour
decay electrons. In this distribution, the near-side peak atΔi = 0 is formed by the particles associated
with the trigger particle, whereas the away-side peak at Δi = c originates from back-to-back dĳets
as shown in Fig. 2.

The pedestal (baseline) is subtracted from the distribution using a generalized Gaussian fitting
function:

5 (Δi) = 1 + .#( × V#(
2U#(Γ(1/V#()

× 4−(
Δi

U#(
)V#( + .�( × V�(

2U�(Γ(1/V�()
× 4−(

Δi−c
U�(

)V�(
, (1)

Here, 1 is the the baseline, which is a flat contribution of yield below the peaks, NS and
AS refer to near-side and away-side observables respectively. . is the associate particle yield.
The U parameter is related to the variance, and the V parameter characterizes the shape of peaks.
The distribution becomes a Gaussian for V = 2. The widths of the peaks are obtained using the
relation [5]:

f = U
√
Γ(3/V)/Γ(1/V) (2)

The baseline subtracted 4i distribution is compared with PYTHIA8 (Monash) calculations [6]
as shown in Fig. 2. The PYTHIA8 predictions are consistent with the results. The widths (f) of
near and away-side peaks are obtained using the Eq. 2 and yields of near and away-side peaks are
obtained by a bin counting method within |Δi | < 3fNS and |Δi - c| < 3fAS respectively. The near
and away-side widths and yields are compared with PYTHIA8 shown in Figs. 3 and 4, respectively.
It is observed that near and away-side widths are consistent with PYTHIA8 within 1 − 2f. The
near-side yield is consistent over the entire ?T range with PYTHIA8, however at low ?T, the away-
side yield in PYTHIA8 overestimates the data by ∼ 20%, whereas at high ?T, it is consistent.

4. Summary

In this study, azimuthal angular correlations between heavy-flavour decay electrons and charged
hadrons in pp collisions at

√
B = 5.02 TeV are discussed. The Δi distributions, near and away side

width and yields for electrons from heavy flavour are measured, and compared with PYTHIA8
predictions. The predictions are in agreement with data, within uncertainties, suggesting a good
description of the fragmentation processes in PYTHIA8. .
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