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The Standard Model
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The Standard Model
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Higgs decays
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Higgs coupling strength depends to particle mass!



H à μμ
• Challenging…

ü Very rare! 
• BR(Hàμμ) = (2.17±0.04)⨉10-4

ü A lot of background!
• S/B ~ 0.1% level 

– S/B Hàyy ~5-10%

• … but very interesting!
ü Coupling to second generation fermions!

• Results announced in Summer 2020
ü ATLAS arXiv:2007.07830

ü CMS CMS-PAS-19-006 
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https://arxiv.org/abs/2007.07830
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-19-006/index.html


H à μμ: a couple of experimental details…
• Data separated in production mode enriched categories…

• “Typical” S+B fits both by ATLAS and CMS (“bump hunting”), but CMS 
introduced DNN score template fit in VBF category!
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H à μμ: an evidence and a quasi-evidence…
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H à ℓℓ𝛄
• Challenging…

ü Even rarer! (mll < 30 GeV)

• … but very interesting!
ü 3-body decay! 

ü Can study Higgs CP property 

• Results announced on 2/2/21!
ü ATLAS: ATLAS-CONF-2021-002
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-002/


H à ℓℓ𝛄: a couple of experimental details…
• Due to low mass of 

dilepton pair leptons often 
very collimated
ü Not a problem for muons
ü Electromagnetic clusters

from electron can overlap
in calorimeter

• Dedicated trigger and ID!
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H à ℓℓ𝛄: evidence!
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H à ℓℓ𝛄: evidence!
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