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Measurements of the groomed and ungroomed jet angularities
in pp collisions at

p
s = 5.02 TeV

ALICE Collaboration*

Abstract

The jet angularities are a class of jet substructure observables which characterize the angular and
momentum distribution of particles within jets. These observables are sensitive to momentum scales
ranging from perturbative hard scatterings to nonperturbative fragmentation into final-state hadrons.
We report measurements of several infrared- and collinear-safe jet angularities in pp collisions atp

s = 5.02 TeV with the ALICE detector. Jets are reconstructed using charged particle tracks at
midrapidity. The anti-kT algorithm is used with jet resolution parameters R = 0.2 and R = 0.4 for
several transverse momentum p

ch jet
T intervals in the 20�100 GeV/c range. Using the jet grooming al-

gorithm Soft Drop, the sensitivity to softer, wide-angle processes, as well as the underlying event, can
be reduced in a way which is well-controlled in theoretical calculations. We report the ungroomed jet
angularities, la , and groomed jet angularities, la ,g, to investigate the interplay between perturbative
and nonperturbative effects at low jet momenta. Various angular exponent parameters a = 1, 1.5,
2, and 3 are used to systematically vary the sensitivity of the observable to collinear and soft radia-
tion. Results are compared to analytical predictions at next-to-leading-logarithmic accuracy, which
provide a generally good description of the data in the perturbative regime but exhibit discrepancies
in the nonperturbative regime. Moreover, these measurements serve as a baseline for future ones in
heavy-ion collisions by providing new insight into the interplay between perturbative and nonpertur-
bative effects in the angular and momentum substructure of jets. They supply crucial guidance on
the selection of jet resolution parameter, jet transverse momentum, and angular scaling variable for
jet quenching studies.

*See Appendix B for the list of collaboration members
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EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH (CERN)

CERN-EP-2021-161
2021/09/09

CMS-SMP-20-010

Study of quark and gluon jet substructure in Z+jet and
dijet events from pp collisions

The CMS Collaboration*

Abstract

Measurements of jet substructure describing the composition of quark- and gluon-
initiated jets are presented. Proton-proton (pp) collision data at

p
s = 13 TeV col-

lected with the CMS detector are used, corresponding to an integrated luminosity of
35.9 fb�1. Generalized angularities are measured that characterize the jet substructure
and distinguish quark- and gluon-initiated jets. These observables are sensitive to the
distributions of transverse momenta and angular distances within a jet. The analy-
sis is performed using a data sample of dijet events enriched in gluon-initiated jets,
and, for the first time, a Z+jet event sample enriched in quark-initiated jets. The ob-
servables are measured in bins of jet transverse momentum, and as a function of the
jet radius parameter. Each measurement is repeated applying a “soft drop” groom-
ing procedure that removes soft and large angle radiation from the jet. Using these
measurements, the ability of various models to describe jet substructure is assessed,
showing a clear need for improvements in Monte Carlo generators.

Submitted to the Journal of High Energy Physics

© 2021 CERN for the benefit of the CMS Collaboration. CC-BY-4.0 license

*See Appendix A for the list of collaboration members
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arXiv 2109.03340

And theory perspective from SCET



Jet angularities at LHC-EW
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NLO + NLL´+NP:

38

Simone Caletti 
LHC-EW Jets+EW Bosons Meeting 
May 24 2021

JHEP 07 (2021) 076

Prepared for submission to JHEP

MCNET-21-06

Jet Angularities in Z+jet production at the LHC
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Abstract: We present a phenomenological study of angularities measured on the highest transverse-
momentum jet in LHC events that feature the associate production of a Z boson and one or more
jets. In particular, we study angularity distributions that are measured on jets with and without the
SoftDrop grooming procedure. We begin our analysis exploiting state-of-the-art Monte Carlo parton
shower simulations and we quantitatively assess the impact of next-to-leading order (NLO) matching
and merging procedures. We then move to analytic resummation and arrive at an all-order expression
that features the resummation of large logarithms at next-to-leading logarithmic accuracy (NLL) and
is matched to the exact NLO result. Our predictions include the effect of soft emissions at large angles,
treated as a power expansion in the jet radius, and non-global logarithms. Furthermore, matching to
fixed-order is performed in such a way to ensure what is usually referred to as NLL0 accuracy. Our
results account for realistic experimental cuts and can be easily compared to upcoming measurements
of jet angularities from the LHC collaborations.
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