The 16th Workshop on QCD Phase Transition and Relativistic Heavy-lon
Physics (QPT 2025)

Contribution ID: 129 Type: Oral

Multiplicity distributions in QCD jets and jet topics

Sunday, 26 October 2025 15:05 (20 minutes)

We present a comprehensive study of multiplicity distributions in QCD jets at the LHC. Our analysis com-
bines pQCD calculations within the Double Logarithmic Approximation (DLA) and modified DLA (MDLA),
together with comparisons to ATLAS data and PYTHIA simulations. We provide the first direct verification
of KNO scaling for both quark- and gluon-initiated jets within the DLA framework by computing parton
multiplicity distributions across the LHC pr range. By incorporating energy conservation, the MDLA yields
scaling functions that differ significantly from the pure DLA predictions. The MDLA framework provides a
quantitatively accurate description of the inclusive charged-particle multiplicity distributions of the two lead-
ing jets in pp collisions at /s = 13 TeV, as measured by ATLAS over the range of pr from 0.1 to 2.5 TeV,
and shows good agreement with PYTHIA simulations. These findings are further supported by comparisons
with quark- and gluon-initiated jet distributions obtained through jet topic modeling. The multiplicity distri-
butions of quark and gluon jets, obtained by applying the method to ATLAS jet samples, are consistent with
our MDLA predictions.
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