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Full parallel presentation

Recorder parallel talk

https://indico.cern.ch/event/1030068/contributions/4514226/attachments/2329158/3968575/presentation_HH_YH_bbWW_bbtautau.pdf
https://indico.cern.ch/event/1030068/contributions/4514226/attachments/2329158/3968577/recording_HH_YH_bbWW_bbtautau.mp4
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What, Why, and Where
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regulating field’s shape

NON-RESONANT

RESONANT

Resolved H hhs bbττ 
CMS-PAS-HIG-20-014

→ →

Boosted X HH bbWW 
CMS-PAS-B2G-20-007

→ →

WHERE

HH/YH with τ leptons and W bosons at CMS
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Why specifically these two channels?


1. bb  large  thanks to big b-H coupling (58%)


2.   little  (6.3%) but good purity


 bbττ good -purity compromise


3. WW  larger  (21.5%) but less purity w.r.t. 


 bbWW good -purity compromise

→ 𝓑

ττ → ℬ

⇒ 𝓑

→ ℬ ττ

⇒ 𝓑

https://cds.cern.ch/record/2758271
https://cds.cern.ch/record/2777173
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In a nutshell
Resonant boosted X HH bbWW→ →

HH/YH with τ leptons and W bosons at CMS

CMS-PAS-B2G-20-007
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~1 order of magnitude gained 

 
scan range extended by 1 TeV  

w.r.t.  2016 analysis

⊕

𝓛 = 36 fb−1

 signal and background modelled with 2D templates calculated from MC simulations⇛

NB The second dimension in  is a 
very important handle in case an excess 

is seen when setting the σ limit

mHH

Signal and background modelling

Analysis goal

 test spin-0/2 models


 

⇛

⇛ 800 GeV ≤ mX ≤ 4.5 TeV

Final states

 -jets +  + -jets


 -jets + 

⇛ b ℓ q

⇛ b ℓℓ

Statistical inference procedure
 12 categories (based on flavour and jet substructure)


 2D  maximum likelihood fit performed in all the categories simultaneously

⇛

⇛ (mbb, mHH)

https://cds.cern.ch/record/2777173
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CMS-PAS-HIG-20-014

HH/YH with τ leptons and W bosons at CMS

Resonant H hhs bbττ→ →

The “almost SM” slice excludes departures from the “expected SM” behaviour

Analysis goal
 model independent search


 

 

⇛

⇛ 240 GeV ≤ mH ≤ 3 TeV
⇛ 60 GeV ≤ mhs

≤ 2.8 TeV

Final states






bbττ → bbτhτh
bbττ → bbμτh
bbττ → bbeτh

Statistical inference procedure
 45 categories = 3 years * ( 4 bkg cats. + 1 sgn cat. )


 use several DNNs for signal extraction in different phase space regions


 1D binned maximum likelihood fit performed in all categories simultaneously

⇛

⇛

⇛

In a nutshell

 Completely new phase space at LHC 
 First full Run 2 tri-scalar search

⇛
⇛

https://cds.cern.ch/record/2758271
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Summary

HH/YH with τ leptons and W bosons at CMS

• Resonant spin-0/2 search 


• ~1 order of magnitude gained w.r.t. 2016 analysis


• Scan range extender by 1 TeV 

• Current strongest limit for the models probed

• Model independent search


• Completely new phase space at LHC 

• First full Run 2 tri-scalar search 

• Exclusion region set in the NMSSM hypothesis


• Recently approved for publication

CMS-PAS-B2G-20-007 CMS-PAS-HIG-20-014

• Searches for BSM X HH and X HHs production have been presented here


• The bbττ and bbWW final states have been used


 bbττ good (7.3%)-purity compromise


 bbWW good (25%)-purity compromise

→ →

⇒ 𝓑
⇒ 𝓑

https://cds.cern.ch/record/2777173
https://cds.cern.ch/record/2758271

