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The lepton-jet momentum imbalance in deep inelastic scattering events offers a useful set of observables for
unifying collinear and transverse-momentum-dependent frameworks for describing high energy Quantum
Chromodynamics (QCD) interactions. The imbalance in the laboratory frame was measured recently [1] using
positron-proton collisions from HERA Run II. With a new machine learning method, the measurement was
performed simultaneously and unbinned in eight dimensions, however the results were projected onto four
key observables. This paper extends over those results by showing the multi-differential nature of the unfolded
result. In particular, the lepton-jet correlation observables are measured differentially in kinematic properties
of the scattering process, the momentum transfer Q% > 150 GeV? and inelasticity 0.2 < y < 0.7. The jets
are restricted to have transverse momentum pr > 10 GeV and pseudorapidity —1 < n < 2.5. The results are
compared with parton shower Monte Carlo predictions as well as with calculations from perturbative QCD
and from a Transverse Momentum Dependent (TMD) factorization framework. The measurement in bins of
Q? probes the scale evolution of the azimuthal decorrelation.
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