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Abstract

Measurements of jet production and jet properties in pp collisions provide a test of pertur-
bative quantum chromodynamics (pQCD) and form a baseline for similar measurements in
heavy ion (A–A) collisions. In this contribution, we report recent ALICE measurements of
charged-particle jet production and intra-jet properties, including mean charged-constituent
multiplicity and fragmentation distribution for leading jets, in minimum bias pp collisions
at
p

s = 13 TeV. In addition, the event multiplicity dependence of jet production and jet
properties in pp collisions at

p
s = 13 TeV will be presented. Results will be compared with

theoretical model predictions.
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1 Introduction

The hard-scattered (high pT) partons produced in high-energy collisions fragment into a
collimated shower of final-state particles, known as jets. Jets are a multipurpose tool to ex-
plore various properties of the strong interaction and provide an important benchmark for
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perturbative quantum chromodynamics (pQCD) predictions. Measurement of jet produc-
tion and their properties are sensitive to the details of parton shower and hadronization.
In addition, studying jet properties in small collision systems like proton-proton (pp) col-
lisions, especially in high multiplicity events, is important in order to look for the onset of
quark-gluon plasma (QGP)-like effects as a function of particle multiplicity. In this work, we
present the multiplicity dependence of charged-particle jet production, measurements of
intra-jet properties for leading jets, the mean charged-particle multiplicity, 〈Nch〉, and frag-
mentation functions, zch = pparticle

T /pjet,ch
T in pp collisions at

p
s = 13 TeV with ALICE. Results

are compared to Monte Carlo generators which help to constrain the models and provide
inputs to tune.

2 Analysis details

For the measurement of jet properties, charged particles with pT > 0.15 GeV/c with pseudo-
rapidity |η|< 0.9 and azimuthal angle 0 < ϕ < 2π are considered. Jets are constructed from
these selected charged particles with FastJet 3.2.1 [1] using the anti-kT algorithm for jet res-
olution parameter R = 0.4. High multiplicity (HM) events are selected using the HM trigger
condition which requires the sum of V0A and V0C [2] amplitudes to be more than 5 times the
mean MB signal. The underlying event contribution is estimated using the perpendicular-
cone method [3] and subtracted on a statistical basis after unfolding. A 2-D Bayesian un-
folding technique [4] implemented in RooUnfold [5] package is applied to correct for the
instrumental effects. The dominant systematic uncertainty in this analysis is the uncertainty
on the tracking efficiency. The analysis procedure for the measurement of the multiplicity
dependence of jet production in pp collisions at

p
s = 13 TeV is described in detail in Ref. [6].

3 Results and discussion

Figure 1 shows the charged-particle jet production yields in various multiplicity percentiles
as a function of jet pT for jet resolution parameter R varied from 0.2 to 0.7 in pp collisions
at
p

s = 13 TeV. It is observed that the jet yield is higher (lower) in higher (lower) multiplic-
ity classes. Furthermore, it is observed that the changes of these distributions in different
multiplicity classes with respect to the minimum bias case are independent of the jet res-
olution parameter R and have a weak pT dependence, except for the very low pT domain.
This indicates that jet production changes with event activity, but the slope of the spectrum
stays similar to the one measured in MB events [6].

The ratio 〈Nch〉 (HM)/〈Nch〉 (MB) is shown as a function of leading pjet,ch
T in Fig. 2 (left).

The 〈Nch〉 is larger for HM events and is qualitatively reproduced by PYTHIA8 Monash2013 [7]
for pjet,ch

T < 20 GeV/c. Fig. 2 (middle) shows the ratio of zch distributions obtained in HM and
MB events. It is interesting to notice that the jet fragmentation is softer in HM events. Fig. 2
(left) shows the zch distributions in three jet pT domains for MB events. The charged-particle
jet fragmentation scales with jet pT except at highest and lowest zch.
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Figure 1: Charged-particle jet yields in different multiplicity percentile intervals for res-
olution parameter R varied from 0.2 to 0.7.

Figure 2: The ratio 〈Nch〉 (HM)/〈Nch〉 (MB) as a function of jet pT (left), the ratio of
the zch distributions between HM and MB events (middle), and zch distributions with
different jet pT ranges for MB events (right).

4 Conclusion

We have presented the multiplicity dependence of jet production and intra-jet properties in
pp collisions at 13 TeV with ALICE. Results are compared with the MC generators. We have
observed that jet production changes with multiplicity, but the slope of the distributions
remains similar to the one measured in MB events. For the intra-jet properties, significant
modification in jet fragmentation distributions is observed in HM events compared to MB
events. We have also observed that the jet fragmentation is softer in the HM events. In the
future, the modification of the fragmentation function will be studied at higher jet pT.
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