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This talk . ..
> three parts, common theme: event shapes and substructure techniques
> resummation of multi-jet rates [saberuxki, Preuss, DR, Schumann '19]
> fitting as with groomed event shapes (marzani, DR, Schumann, Soyez, Theeuves '19)

> WIP: higgs couplings from event shapes

\. J

event shapes jet substructure techniques
> traditional QCD observables > extensively measured at LHC
> used in tuning, as measurements, ... > provide tools for jet tagging, non-
> resummation to high accuracy available perturbative suppression
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https://inspirehep.net/literature/1771860
https://inspirehep.net/literature/1741249

multi-jet rates
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Jet rates

[Baberuxki, Preuss, DR, Schumann ’19]
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Fig.20g Another 3-jet event projected into the event plane.
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TASSO

> jet resolution scales, i.e. how close do we
have to look to resolve 4th jet?

> Durham cluster algorithm:

2min(E?, E?)
Vi = —Q (1 —cosby)

> yo3 known at high accuracy, e.g.
NNLO-+NNLL (Banfi, McAslan, Monni, Zanderighi 2016]

> goal here: at least NLO+NLL’ accuracy
for higher multiplicities y34, yas5, y56
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https://inspirehep.net/literature/1771860
http://inspirehep.net/record/142614
http://inspirehep.net/record/1475281

Jet I‘ateS [Baberuxki, Preuss, DR, Schumann ’19]
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https://inspirehep.net/literature/1771860
https://inspirehep.net/literature/1330322

as from soft drop groomed event shapes
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ThI‘USt and a's [Marzani, DR, Schumann, Soyez, Theeuwes

'19]
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> remove soft branches
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https://inspirehep.net/literature/1741249
https://inspirehep.net/literature/1741249
https://inspirehep.net/literature/1281068

Soft-Drop: Hadronisation corrections

[Baberuxki, Preuss, DR, Schumann ’19]

> soft drop constructed for
UE suppression

> but also theoretical ad-
vantages like absence of
non-global logs

> shown to reduce hadroni-
sation correction in event
Sha PES [Baron, Marzani, Theeuwes '18]
> idea:  groom hadronic

events — calculate thrust
— input to as fit
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hadron-level A}t

o transfer matrix, ungroomed jet width
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groomed jet shape

from [DR, Caletti, Fedkevych, Marzani, Schumann, Soyez '22]

7/12


https://inspirehep.net/literature/1771860
https://inspirehep.net/literature/1662336
https://inspirehep.net/literature/1993727

Fit results
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Fits to MC data (SHERPA MEPS@NLO w/ up to 5 jets)

Competitive fits will need higher order understanding of grooming (NLL — NN(N)LL + z.ut

corrections)
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higgs couplings from event shapes



OuthOk: higgS COUplingS [work in progress by Knobbe, Krauss,

Schumann)]

> consider ete™ — ZH, H — QCD

> measure event shape v in CM of H

3 Fractional energy correlation, x = 3/2
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> ultimately limit ¢ / light qg FCi

> need to carefully consider hadronisation
uncertainties
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Summary

> event shapes / substructure as precision tools

> tests of fundamental theory components

> colour structure
> strong coupling constant as
> decay ratios of hadronic decays
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