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Four coloured massive particles in the final state

Sensitive to the Yukawa coupling

Sensitive to new physics (gluinos, scalar gluons, heavy scalar bosons, ...)

Constrains SMEFT coefficients: e.g. four-fermion operator
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ATLAS  [Eur. Phys. J. C (2020) 80, 1085; JHEP 11 (2021), 118; Phys. Rev. D 99, 052009 (2019)]

CMS [Eur. Phys. J. C (2020) 80, 75; JHEP 11 (2019), 082]
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GOAL: extend the precision of theoretical predictions beyond NLO 
for 𝑝𝑝 → 𝑡 ҧ𝑡𝑡 ҧ𝑡 by means of resummation techniques
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Resummed partonic cross section for 𝑝𝑝 → 𝑡 ҧ𝑡𝑡 ҧ𝑡 in Mellin space

Incoming jet funcions

(soft-)collinear enhancements

Hard function

constant contributions as 𝑁 → ∞

Soft function

soft wide-angle enhancements

Soft anomalous dimension
(SAD) matrix
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RESUMMATION: NLL and NLL’
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NLL accuracy: exponential functions at NLL together with

NLL’ accuracy: exponential functions at NLL together with
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MATCHING
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Combination fixed-order + resummation → Matching

QCD-only NLO and
QCD + EW NLO
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RESULTS
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Preliminary

𝑆 = 13 TeV

𝜇𝑅 = 𝜇𝐹

Big impact of resummation

NLO (QCD+EW): EW corrections up to
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Fixed-order results obtained with
[Frederix, Frixione, Hirschi, Pagani, Shao, Zaro (2018)]
[Alwall, Frederix, Frixione, Hirschi, Maltoni, Mattelaer, Shao, Stelzer, Torrielli, Zaro (2014)]
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NLO (QCD+EW): EW corrections up to

PDF error: ± 6.7%

7-point scale variation

Preliminary
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Fixed-order results obtained with
[Frederix, Frixione, Hirschi, Pagani, Shao, Zaro (2018)]
[Alwall, Frederix, Frixione, Hirschi, Maltoni, Mattelaer, Shao, Stelzer, Torrielli, Zaro (2014)]



TOP MASS DEPENDENCE
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Preliminary
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Fixed-order results obtained with
[Frederix, Frixione, Hirschi, Pagani, Shao, Zaro (2018)]
[Alwall, Frederix, Frixione, Hirschi, Maltoni, Mattelaer, Shao, Stelzer, Torrielli, Zaro (2014)]

Top mass [170,175] GeV

Error bands: 7-point scale uncertainty

NLO (QCD+EW): EW corrections up to



CONCLUSIONS
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Soft gluon resummation at NLL’ accuracy

Significant reduction of the total scale
uncertainty

NLO (QCD + EW) + NLL’

Preliminary
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