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ttH
• 2018: Year of the Higgs-quark couplings

• ttH: direct probe of top-Higgs coupling

• Various final states
• Higgs decays

bb & yy & WW & ZZ & ττ
• W decays: 

leptonic, hadronic, semi-leptonic
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ttH
• 2018: ttH

• Observe top-Higgs coupling

• Various decays
• Higgs: 

bb/yy/WW/ZZ /ττ
• t/W: 

hadronic, (semi-)leptonic

• New ttH combination
• 5σ at last! (incl. Hàbb)

• Large contribution from Amsterdam/Nijmegen
• Tim Wolf + Snezana Nektarijevic + Luca Colasurdo + 

Frank Filthaut + Nicolo de Groot + Pamela Ferrari

Øhttps://www.nikhef.nl/nieuws/higgs-koppelt-aan-materiedeeltje-topquark/
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Tim Wolf
PhD defense Dec. 2018

https://www.nikhef.nl/nieuws/higgs-koppelt-aan-materiedeeltje-topquark/


Hàbb
• 2018: Year of the Higgs-quark couplings

• Probe of bottom-Higgs coupling

• Large BR (58%)
• Dominant part of width in SM

• Challenging due to backgrounds
• Only ~2σ sensitivity in Run-1
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Hàbb
• 2018: observation of Hàbb!

• 5σ sensitivity to bottom-Higgs coupling

• Large BR (58%)
• Dominant part of width in SM

• Challenging due to backgrounds
• Advanced analysis techniques
• Selection, MVAs, b-jet identification, 

dijet mass resolution, multidimensional fits

• All charged 3rd-generation Higgs-fermion couplings observed

Øhttps://www.nikhef.nl/nieuws/long-sought-decay-of-higgs-boson-observed/
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Hannah Arnold (postdoc)

https://www.nikhef.nl/nieuws/long-sought-decay-of-higgs-boson-observed/


HH
• Double Higgs production challenging

• Small cross-section (33 fb)
• Destructive interference

• One of the main goals of HL-LHC
• Fundamental for the understanding of the Higgs potential, self coupling
ØConservative projections foresee 2σ per experiment at the LHC
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HH
• HH challenging

• Small cross-section
• Destructive interference

• New result
• This week at Higgs Hunting 2018

• Obs: 6.7 x SM
• Exp: 10.4 x SM

• Note comparison with
Run-1 sensitivity
• Exp: 48 x SM
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HH
• HH challenging

• Small cross-section
• Destructive interference

• New result
• This week at Higgs Hunting 2018

• Obs: 6.7 x SM

• Exp: 10.4 x SM

• Self coupling constraint
• -5.0 < κλ < 12.1

ØNext round: Pamela Ferrari, Bob van Eijk + 1 postdoc + 1 student

ATLAS news (staff meeting), 6 Sep 2018 8



ATLAS IN NATURE
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LAST SLIDE
• Sascha in Nature
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