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The Lund plane: core ingredient of PSR

Parton showers Resummation
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The Lund jet plane [Dreyer, Salam, Soyez JHEP 12 (2018) 064]
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The Lund jet plane [Dreyer, Salam, Soyez JHEP 12 (2018) 064]
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This talk: two spinoffs of the Lund jet plane
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The primary Lund-plane density: resummation structure

INn the soft-and-collinear limit, the Lund plane density Is simply given by
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Beyond LO/LL, two sources of logarithmic enhancements appear
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So far, the full set of single-logarithmic corrections has been computed
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The primary Lund-plane density: NLL resummation

0 Running coupling corrections
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The primary Lund-plane density: NLL resummation

0 Running coupling corrections
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The primary Lund-plane density: NLL resummation

0 Running coupling corrections
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The primary Lund-plane density: NLL+NLO+NP result
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The primary Lund-plane density: measurements

[ATLAS PRL 124 (2020) 22, 222002]

ATLAS Vs =13 TeV, 139 fb™, p. > 675 GeV
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The primary Lund-plane density: theory-to-data
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The primary Lund-plane density: MC-to-data
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.124.222002

This talk: two spinoffs of the Lund jet plane

Lund multiplicity
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Why? One of the most studied observables in colliders

— 1st measurement of ALICE ——
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Why? One of the most studied observables in colliders
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Analytic structure of the average subjet multiplicity

The perturbative expansion of the average subjet multiplicity reads

(N(a; L)) = [hl(a L% + \th(a LY+« (o L%+ .
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where N*DL accuracy implies control over a"L*"*™* terms with 0 < n < oo

Goal: NNDL calculation of average subjet multiplicity

[Medves, ASO, Soyez, JHEP 10 (2022) 156, JHEP 04 (2023) 104]

INDL: Catani, Dokshitzer, Fiorani, Webber NPB 377 (1992) 445-460]



Motivations to push for higher accuracy
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Motivations to push for higher accuracy
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Test parton showers with improved logarithmic accuracy



Lund multiplicity: DL resummation (a, L)
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Lund multiplicity: NDL resummation o L(a,L?*)"
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Lund multiplicity: NDL resummation strategy
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Lund multiplicity: NDL resummation strategy
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Lund multiplicity: NDL resummation strategy
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Lund multiplicity: NNDL resummation «o,(a,L?)"
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Lund multiplicity: NNDL resummation (a,L)(a,L)(a,L?)"
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Lund multiplicity: NNDL resummation (running coupling)




Lund multiplicity: NNDL result
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The importance of higher logarithmic accuracy
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Phenomenological studies
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Wrap up

The Lund plane plays a key role in parton showers and resummation R&D
* [he Lund jet plane bridges the gap between theory and experiment
The resummation toolkit for Lund plane observables Is rapidly developing

* Predictions status: <10% uncertainty in a wide region of phase-space
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