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Lattice Calculation of Distribution Amplitude for
Mesons
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We present a lattice QCD calculation of the distribution amplitudes for pseudoscalar mesons,
specifically the pion and kaon, as well as for polarized vector mesons, K* and ¢, using large mo-
mentum effective theory. This study employs the clover fermion action across three ensembles
with 2+1+1 flavors of highly improved staggered quarks, as generated by the MILC Collaboration
at physical pion mass and lattice spacings of {0.06, 0.09, 0.12} fm. The lattice matrix elements
obtained are nonperturbatively renormalized using a recently proposed hybrid scheme with self-
renormalization, and they are reliably extrapolated to both the continuum and the infinite momen-
tum limits. We also investigated the systematic uncertainties from various aspects.
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Lattice calculations of GPDs and their uncertainties
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Using the recent calculation of GPD moments by the Hadstruc collaboration in the pseudo-distribution
formalism, I will present the possibilities and challenges faced in terms of uncertainty. I will no-
tably discuss the questions of the continuum limit, higher twist contamination, perturbative match-
ing and inverse problem reconstruction for the x-dependence.

Presenter: DUTRIEUX, Herve (William and Mary)

Session Classification: PDFs

December 22, 2024 Page 44



QCD@LHC 2024  / Report of Contributions TMDs from lattice QCD

Contribution ID: 46 Type: not specified

TMDs from lattice QCD

Thursday 10 October 2024 17:00 (30 minutes)

Presenter: WAGMAN, Michael

Session Classification: PDFs

December 22, 2024 Page 45



QCD@LHC 2024  /Report of Contributions CTEQ Updates

Contribution ID: 47 Type: not specified

CTEQ Updates

Tuesday 8 October 2024 14:00 (30 minutes)

Presenter: Dr HOBBS, TIMOTHY ] (Argonne National Laboratory)

Session Classification: PDFs

December 22, 2024

Page 46



QCD@LHC 2024  /Report of Contributions NNPDF Updates

Contribution ID: 48 Type: not specified

NNPDF Updates

Tuesday 8 October 2024 14:30 (30 minutes)

Presenter: STEGEMAN, Roy

Session Classification: PDFs

December 22, 2024 Page 47



QCD@LHC 2024  /Report of Contributions ABMP Updates

Contribution ID: 49 Type: not specified

ABMP Updates

Tuesday 8 October 2024 15:00 (30 minutes)

Presenter: ZENAIEV, Oleksandr

Session Classification: PDFs

December 22, 2024 Page 48



QCD@LHC 2024  /Report of Contributions Towards splitting functions at -

Contribution ID: 50 Type: not specified
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Explainable Al classification for parton density
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Multijet and multi-differential dijet measurements
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Jet substructure studies with ATLAS and CMS
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Locally finite two-loop amplitudes in gluon fusion
for multi Higgs production
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Five-parton scattering in the high-energy limit
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The availability of high-multiplicity multi-loop scattering amplitudes in QCD provides invaluable
data for studying the theory under special kinematic configurations. Recent calculations of two-
loop full-colour QCD amplitudes for the scattering of five partons have enabled us to explore their
high-energy limit, known as Multi-Regge Kinematics (MRK). In this limit, a universal factorisation
pattern is expected for the amplitude. However, starting at the next-to-next-to-leading logarithmic
order (NNLL), the exchange of multiple reggeons (MR) disrupts this factorisation.

In this talk, I will first review the effective theory that accurately describes the high-energy limit
and how it predicts the MR contributions. Once the latter are properly accounted for, the universal
factorisation pattern is restored. This restoration allowed us to extract a fundamental ingredient
for the factorisation at NNLL: the Lipatov vertex at two-loop order. I will also delve into various
technical details of how this calculation was carried out.
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Two-loop virtual contributions to qq->ttH
production, numerically
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I'd like to present the numerical calculation of the Nf-part of the 2-loop 5-point massive virtual
amplitudes for qq->ttH production based on arXiv:2402.03301, describing the methods (i.e. sector
decomposition), the tools (pySecDec and Ratracer), and the outlook for the remaining work.

Presenter: MAGERYA, Vitaly
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Log accuracy in parton showers
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Theoretical predictions for ttW and ttZ production
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Monday 7 October 2024 16:30 (30 minutes)

Presenter: Dr PATHAK, Aditya (DESY)

Session Classification: Heavy quarks

December 22, 2024 Page 71



QCD@LHC 2024  / Report of Contributions Modelling off-shell effects withm -

Contribution ID: 77 Type: not specified

Modelling off-shell effects with machine learning

Monday 7 October 2024 17:00 (30 minutes)

Presenter: KUSCHICK, Mathias

Session Classification: Heavy quarks

December 22, 2024 Page 72



QCD@LHC 2024  / Report of Contributions Binding mechanisms for exotic states

Contribution ID: 78 Type: not specified

Binding mechanisms for exotic states
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NRQCD description of multiquark states
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Left-hand cut problem and doubly heavy tetraquarks
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Observable CP-violation in charmed baryons decays
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