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Azimuthal distributions of jets with respect to high-pT neutral pion 

triggers in pp collisions from ALICE

D. Watanabe∗1,∗2 and T.Chujo∗2

Jet measurements play a critical role in probing the
hot and dense QCD medium created in heavy-ion col-
lisions. Detailed transport properties of the medium
can be extracted through measurements of parton en-
ergy loss and medium response with respect to the lost
energy.

In general, the energy loss of recoil jets and leading
jets depends on the path length in the medium (i.e,
creation point and moving direction in the medium).
For example, jet pairs with a large energy asymme-
try in the final states can be from the surface of the
medium,as shown in Fig.1. While leading jets escape
the medium from the surface recoil jets traverse in the
medium with loss to its energy. We use this surface
bias to acquire deeper insight into the medium prop-
erties: The stronger the surface bias, the greater is the
path length in the dense medium of the recoiling jet at
the opposite azimuth. By measuring the full jets in the
recoil side rather than measuring high-pT hadrons, we
can perform a more comprehensive and direct study of
jet interactions in medium.1)

Fig. 1. Simple geometry of hadron-jet correlation with the

leading particle in a recoil jet momentum threshold

pT > 0.5 (GeV/c)2)

In this paper, we report the jet azimuthal distribu-
tion with neutral pion triggers in pp collisions at

√
s

= 7 TeV from LHC-ALICE, which is very important
as a baseline study for heavy-ion collisions. The AL-
ICE detector was built as a general-purpose detector
for measurements of ultra relativistic heavy ion colli-
sion at the LHC.3) For neutral pion identification, an
electromagnetic calorimeter (EMCAL) is used. Jets
are measured by a Time-Projection Chamber (TPC)
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and Inner-Tracking System (ITS).

This analysis used the shower shape and cluster
splitting method4) to identify high pT π0. With this
method, high pT π0 around 40 GeV/c can be identified
with the signal-to-noise ratio of 90%.

Fig.2 shows the azimuthal angular correlation be-
tween π0 and jet in pp collisions, where π0 pT is from
8 to 12 GeV/c and the associated jet pT is higher than
10 GeV/c. From this distribution, two main observ-
ables will be discussed as the functions of trigger and
associated pT . One is the away-side yield per trig-
ger yield, and the other is the width of the near-side
and away-side correlation. These quantities will be dis-
cussed in the future, and similar analysis will be done
for p-Pb and Pb-Pb collisions in order to understand
the ordinal nuclear matter effects and the properties
of the hot and dense medium.

Fig. 2. π0-jet azimuthal correlation with trigger pT region

of 8-12 GeV/c and associated jet threshold pT,jet > 10

GeV/c
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Measurement of dielectron production in
√
sNN = 5.02 TeV p-Pb

collisions at LHC-ALICE

S. Hayashi,∗1 H. Hamagaki,∗1 and T. Gunji∗1

In high-energy heavy-ion collisions, heavy quarks are
primary produced during the initial hard scattering
and experience the entire evolution of system. There-
fore, they are sensitive to the transport properties of
the hot and dense matter created in the collisons. In
paticular, the correlation of heavy quark pairs provides
key insight into the mechanisms of the energy loss and
thermalization1). This can be studied through the
measurement of dielectron production because corre-
lated electron-positron pairs from semi-leptonic decays
of heavy quarks are the dominant source of dielectrons
above 1 GeV/c2. The dielectron measurement around
the intermediate-mass region in p-Pb collisions reveals
cold-nuclear-matter effects such as gluon shadowing
and gluon saturation on the heavy-quark production.

In the ALICE experiment, the Transition Radia-
tion Detector (TRD) has a capability of the online
electron identification and provides an electron trig-
ger to enrich the data samples for the study of heavy-
flavor electron production. In 2013, ALICE success-
fully collected data in p-Pb collisions with the TRD
trigger (Lint = 1.4 nb−1) and the minimum bias trig-
ger (Lint = 0.067 nb−1).
In the central barrel of the ALICE detector, charged

tracks are reconstructed with the Inner Tracking Sys-
tem (ITS) and the Time Projection Chamber (TPC)2).
Electrons are identified using dE/dx obtained in the
TPC and time-of-flight measurement with the TOF de-
tector (120ps resolution). TOF is essential to remove

Fig. 1. Single-electron pT distributions for the minimum-

bias trigger and the TRD single-electron trigger.

contaminants such as of kaons, protons and deuterons
up to 2 GeV/c. The hadron contaminations can be
reduced less than 1% up to 6 GeV/c by the TOF infor-
mation. Figure 1 shows the single-electron spectrum.
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A clear enhancement of electron samples by more than
20 times can be observed above 3 GeV/c for the TRD
triggered data.

Fig. 2. Upper panel: The dielectron spectrum after back-

ground subtraction. Lower panel: the signal to back-

ground ratio.

For the estimation of the dielectron background,
like-sign pairs in the same-events technique are used.
Since the acceptance depends on the sign of charge,
acceptance difference between unlike-sign and like-sign
pairs is evaluated using mixed unlike-sign and mixed
like-sign pairs. Equation 1 is calculated, and the R-
factor is corrected to like-sign pairs to estimate the
background.

R =
N+−|mix + N−+|mix

N++|mix + N−−|mix

(1)

where N++|mix, N−−|mix and N+−|mix, N−+|mix are
like-sign pairs and unlike-sign pairs in mixed events,
respectively. The estimated background is defined as
NCB = 2R

√
N++N−−, where N++, N−− are like-sign

pairs in the same event.
Figure 2 shows the inclusive dielectron spectrum

after background subtraction, and the signal-to-
background ratio. The vector mesons and J/ψ peaks
can be seen clearly. The signal-to-background ratio
agrees with the result of the pp collisions3). in differ-
ent pT bins.

References
1) X. Zhu et al., Phys. Rev. Lett 100, 152301 (2008)
2) F. Carminati et al., J. Phys. G: Nucl. Part. Phys. 30

(2004) 1517 1763
3) Markus K. Koehler, arXiv:1302.2049 (2013)




