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Machine learning-assisted measurement of
multi-differential lepton-jet correlations in

deep-inelastic scattering with the H1 detector

Content
The lepton-jet momentum imbalance in deep inelastic scattering events offers a useful set of ob-
servables for unifying collinear and transverse-momentum-dependent frameworks for describing
high energy Quantum Chromodynamics interactions. A recent first measurement was made [1]
of this imbalance in the laboratory frame using positron-proton collision data recordedf with the
H1 experiment at HERA in the years 2006-2007. Using a new machine learning method, the mea-
surement was performed simultaneously and unbinned in eight dimensions. The first results were
presented as as set of four one-dimensional projections onto key observables. This work extends
over those results by making use of the multi-differential nature of the unfolded result. In partic-
ular, distributions of lepton-jet correlation observables are studied as a function of the kinematic
properties of the scattering process, i.e. as a function of the momentum transfer Q2 > 150 GeV2

and the inelasticity 0.2 < y < 0.7.
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Jet azimuthal anisotropy in ep collisions

Content

We study back-to-back lepton-jet production in lepton-proton collisions. This process defines
two azimuthal angles, the transverse momentum imbalance qT of the lepton and the jet, and the
azimuthal angle of the jet transverse momentum itself. In this work, we study the azimuthal
anisotropy for the azimuthal angle difference φ between these two angles. In particular, we pro-
vide the theoretical origins for these azimuthal dependence from a factorization formalism derived
within the SCET framework. In addition, we find that the directed flow component related to cos(ϕ)
azimuthal asymmetry is dominant. We present the numerical results of such azimuthal anisotropy
for both EIC and HERA kinematics with Pythia simulations, showing that these are promising
observables for studying lepton-jet correlations in future experiments.
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