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Charged Higgs in Top quark decay
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➢ Charged Higgs boson is predicted by extensions of Standard Model with two Higgs doublets,

 such as MSSM ( 5 Higgs bosons  predicted : H,h, A and H±)

➢ Production and decay at tree level depends on M
A
 and tan β = v1/v2

 Search Assuptions :
 
● Light charged Higgs (m

H± 
< m

top
-m

b
)

● BR( H±→τν ) ~1 (high tan β )

Three channels studied in tt decays :

1) Hadronic tau decay, hadronic W decay (τ
had

 + jets ) :

2) Hadronic tau decay, leptonic W decay (τ
had

+µ/e ) :

3) Leptonic tau decay, leptonic W decay (e + µ)
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Muon/Electron + hadronic tau decay 
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Event Selection               
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e/µ plus hadronic tau decay (Event Yields)

 Summary of event yields after selection

Background (tau fakes) measured from data with tau fake rate method



Nuno Almeida 6

Muon/Electron + hadronic tau decay 
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Event Selection               
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e/µ plus hadronic tau decay (Event Yields)

Data agrees with SM expectations within the uncertainties, no excess observed
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Muon/Electron + hadronic tau decay 
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Event Selection               
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tt xsec measurement with e/µ + had.tau decay

● Same Selection applied as in Charged Higgs search

● First tt xsec measurement with a tau in the final state at the LHC
Submitted to PRD (arXiv:1203.6810v1, CMS )

● e+τ
had

 and µ+τ
had

 channel combined wit Best Linear Unbiased Estimation (BLUE) method

● Result in agreement with other channels and SM expectations with NNLO calculations 
σ = 163 +7/-5(scale) ± 9(PDF) pb ,N. Kidonakis,Phys. Rev. D 84(2011) 092004 
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Muon/Electron + hadronic tau decay 
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Event Selection               
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 Upper limit on BR (t → H+b)
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Muon/Electron + hadronic tau decay 

22/04/2012 Nuno Almeida 10

Event Selection               
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 Results on the Combination

Combination of the τ
had

 + jets, muon/electron+τ
had

, eµ  final states
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Summary

● Charged Higgs boson in decay of top quark is searched assuming BR( H±→τν ) ~ 1 

● Three channels included ( jets+τ
had

, e/µ+τ
had

, eµ)

● Major backgrounds have been measured from data

● No Significant excess/deficit of events observed with ~ 2 fb-1 CMS data 

● tt cross section measured in lepton+tau channels consistent with SM expectations

● Upper limits on BR(t→H+b) ~ 2-3% in ch. Higgs mass range of 80-160 GeV/c2

These topics will be developed in more detail in the next LIP Seminar : 

N.Almeida “Light charged Higgs searches at CMS”, 03 May 2012


