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Introduction
In order to study behaviour of quantum

chromodynamics (QCD) at extremely high
temperatures, protons and heavy-ions are
collided at ultrarelativistic energies at the
Large Hadron Collider (LHC) [1]. The
produced matter is investigated by utilizing
collimated sprays of hadrons, so-called jets, as
a probe. Jets are produced by highly virtual
quarks and gluons that emerge from initial
hard scattering processes. Jets are thus an
important probe for understanding the early
stages of the collision.

ALICE has been used to study high-Q2 pro-
cesses in collisions of Pb–Pb as well as in
smaller collision systems. Measurements in
small systems such as pp and p–Pb are im-
portant in order to provide constraints on nu-
clear PDFs and the strong coupling constant
αs [2]. Moreover, jet production in pp colli-
sions can be used as a reference for more com-
plex systems, such as p–Pb and Pb–Pb col-
lisions, where cold nuclear matter effects and
a strongly-interacting medium play a role [3].
The full-jet invariant cross sections and their
ratios for different jet resolution parameters R
are presented here using the ALICE detector
at the CERN LHC in pp collisions at

√
s = 8

TeV and p–Pb collisions at
√
sNN = 8.16 TeV.
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Analysis Details

In the measurements reported here, full
jets are reconstructed using charged-particle
tracks from the Time Projection Chamber and
the Inner Tracking System [4], and neutral
constituents from clusters in the Electromag-
netic Calorimeter (EMCal). Jets are recon-
structed with the FastJet package [5] using the
anti-kT algorithm with the E -scheme. Both
the minimum bias and EMCal triggers are
used in this analysis. Jet constituents are re-
quired to have a minimum track transverse
momentum pT of 150 MeV/c and a minimum
cluster energy of 300 MeV. The reconstructed
jets are required to be fully contained within
the EMCal.

Results and Discussions

Figures 1 and 2 show corrected full jet pT
spectra as measured in pp and p–Pb collisions
at

√
sNN = 8 TeV and 8.16 TeV, respectively,

for different R with arbitrary scaling for vis-
ibility. The use of EMCal triggers makes it
possible to reach high-pT values in this mea-
surement. Figures 3 and 4 show the measured
full-jet cross section ratios for different jet R
in pp and p–Pb collisions. The p–Pb cross sec-
tion is seen to be consistent with the pp data
within uncertainties. PYTHIA 8 also shows
good agreement with the cross section ratios.
The cross section ratios are particularly sen-
sitive to the radial profile of energy within a
jet cone which is an important observable to
study jet fragmentation and hadronisation.
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FIG. 1: Invariant cross sections for full jet pro-
duction in pp collisions at

√
s = 8 TeV for R =

0.2–0.5.
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FIG. 3: Invariant cross section ratio for R =
0.2/0.3 full jet production in pp and p–Pb col-
lisions at

√
sNN = 8 and 8.16 TeV.
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FIG. 2: Invariant cross sections for full jet pro-
duction in p–Pb collisions at

√
sNN = 8.16 TeV

for R = 0.2–0.4.
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FIG. 4: Invariant cross section ratios for full jet
production in pp collisions at

√
s = 8 TeV com-

pared with calculations by PYTHIA 8 Monash.
The numerator corresponds to the R = 0.2 jet
spectrum and the denominator to the spectra for
jet radii 0.3–0.5.
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