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ResultsResults

SummarySummary

Fully corrected charged jet production cross sections for R = 0.2 and R = 0.4 in p-Pb collisions. The bottom 
panels show a comparison to NLO pQCD calculations.

Charged jetsCharged jets measured measured  up to 120 GeV/up to 120 GeV/c. c. Good Good agreement between pPb and NLO calculations.agreement between pPb and NLO calculations.

Centrality-dependent fully corrected charged jet production cross sections for R = 0.2 and R = 0.4 in p-Pb 
collisions. Hybrid centrality approach was used.

Charged jets measured for several centrality classes up to 120 GeV/Charged jets measured for several centrality classes up to 120 GeV/cc..

Charged jet cross section ratio R = 0.2/R = 0.4 in p-Pb collisions. Left: Minimum bias results with several comparisons 
to data and Monte Carlo simulations. Right: Centrality-dependent jet results for selected centrality classes.

No significant nuclear effects measured in MB collisions. No significant centrality-dependence.No significant nuclear effects measured in MB collisions. No significant centrality-dependence.

Nuclear modification factor R
pPb

 
for R = 0.2 and R = 0.4 in p-Pb 
collisions. Reference created 
from 7 TeV charged jets, scaled 
to 5 TeV using NLO calculations.

Within the uncertainties,Within the uncertainties,
no significant nuclear no significant nuclear 

modification is visible for modification is visible for 
both resolution parameters.both resolution parameters.

Centrality-dependent nuclear modification factor Q
pPb

 for R = 0.2 and R = 0.4 in p-Pb collisions. Hybrid 
centrality approach was used.

Within the uncertainties, no significant centrality dependenceWithin the uncertainties, no significant centrality dependence
is observed for both resolution parameters.is observed for both resolution parameters.

 Making use of the analysis techniques presented in this poster, three quantities have been 
 calculated in minimum bias p-Pb collisions and several centrality classes:

● charged jet production cross section in p-Pb as the basic observable,
● the nuclear modification factor R

pPb
 and Q

pPb,

● jet cross section ratio for two radii as a rough measure for the collimation of a jet.

Charged jet production cross section:

Nuclear modification factor R
pPb

:

Jet cross section ratio:
Minimum bias and centrality-dependent observables are 
defined similarly but are calculated on different events.

IntroductionIntroduction

Charged jets with ALICECharged jets with ALICE

Correction techniquesCorrection techniques

The ALICE detector is the dedicated heavy-ion 
experiment at the LHC and provides excellent 
tracking capabilities over a broad momentum and 
multiplicity range.
The main detectors for tracking are the Inner 
Tracking System (ITS, multilayer silicon detector) 
and the Time Projection Chamber (TPC) 
subdetectors.

Jets are reconstructed using tracks with 
transverse momentum p

T
 > 0.150 GeV/c and 

within the pseudo-rapidity interval |η| < 0.9 using 
FastJet [1] and the anti-k

T
 algorithm.

For centrality estimation, the hybrid approach is 
used and described in detail in [2].

   Jets can conceptually be described as sprays of particles created in collisions by 
   hard scattering of partons followed by hadronization. They are excellent tools to 

access scattering processes with high transverse momentum transfer.

To measure the properties of jets, a jet finding algorithm has to be used. This jet 
algorithm operationally defines a jet. Correction techniques used to get the final jet 
spectra also belong to our jet definition.

The asymmetric proton-lead collisions are especially interesting to investigate how 
partonic interactions change when they take place in a nuclear environment. Besides, 
the measurements in p-Pb collisions also provide an important reference measurement 
for Pb-Pb collisions.

  The main effects that have to be corrected in the raw jet 
  spectra are the underlying event, i.e. background, and detector 

effects like the tracking efficiency.

Detector effects
Due to the finite tracking 
efficiency and momentum 
resolution, the jet spectra are 
strongly influenced by the 
detector. To deconvolve the 
detector effects and to obtain 
the true spectra, an SVD 
unfolding procedure is used. 
The detector response matrix 
is created by a full detector 
simulation using PYTHIA and 
GEANT.

Background
The mean background 
density is calculated event-
by-event and subtracted jet-
by-jet depending on the 
area. The approach is based 
on [3]. However, the 
background density is not 
equal everywhere in the 
event but fluctuates. These 
fluctuations are also 
corrected for on a statistical 
basis in an SVD unfolding 
procedure.

Left: Background density distribution for minimum bias and jet-biased p-Pb events. 
Right: Distribution of background fluctuations, probed by randomly placed cones.

Left: Slices of response matrices that show jet reconstruction probability in p-Pb.
Right: Residuals for as a measure for the difference of true and measured jet p

T
.

● ALICE measured charged jet production in p-Pb collisions at √s
NN

 = 5.02 TeV up to 
120 GeV/c

● Two resolution parameters R = 0.2 and R = 0.4 probed

● Nuclear modification factor R
pPb

 shows no significant nuclear effects

● Jet cross section ratio compatible with pp calculations and data. No indication of a 
(strong) nuclear modification of the radial jet structure
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● Nuclear modification factor Q
pPb

 shows no significant centrality 
dependence of jet production in p-Pb

● Also, no centrality-dependence of the jet radial structure is 
observed
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