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Large logarithms appear at all orders In the perturbation theory

Consider all orders in coupling constant to iImprove predictive power
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« Soft theorem
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* gqg or gg Initial state

» General colour-singlet final state

e Use soft theorem
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(Generalise K-factor
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Resummation for leading logarithms at LP and NLP
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Extend these methods to include rapidity of final state

QCD-Induced diphoton production, Drell-Yan process /%

Fixed order anc

Challenging to push beyond

LL at NLP
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+ Reduced diagrams up to G(1°) in power counting,
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Nonzero, but small quark mass: m ~ AQ

Consider bare massive QED form factor up to two virtual loops

Define and calculate jet functions

Check with region analysis

Bonciani, Mastrolia, Remiddi (2004)
Bernreuther, Bonciani, Gehrmann, Heinesch, Leineweber, Mastrolia, Remiddi (2004)
| Ter Hoeve, Laenen, Marinissen, Vernazza, Wang (2024)
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Decompose Integral Into regions

Regions are defined by momentum scalings of loo
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LA DING POWER EXATIFLE

L eading power Is well-known
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Check with region method

NB: more regions than jet function contributions (e.g. ultracollinear)
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» Use SCET building blocks for subleading operators and adapt
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» Momentum rerouting In region approach i1s mimicked by different

jet functions
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* We resummed threshold logarithms including rapidity at NLP for LL

E Bevond INLP LL, more rigorous approach 1s needed

» Factorisation of matrix element beyond leading power

» We defined new |et functions and compare to region approach
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* Finalise last region
» (alculate jet functions with momentum fraction dependence

» Use these results towards threshold resummation at next-to-leading
power
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General structure Another reduced diagram, which
could contribute, but does not

4 Laenen, Sinninghe Damste, Vernazza, VWaalewijn, Zoppi (2020)
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» Region analysis paper: » Jet function approach:
(fr) Jet (1) Jet
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