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What do we know about EWSB?
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Detecting a SM Higgs at the LHC
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Many Paths to One Light Higgs 

Examples

SUSY (in the decoupling limit)

General 2HDM (or 3HDM, etc.)

Certain dynamical EWSB models 

Many other possibilities

The point is that many models lead to EFTs that 
roughly resemble the SM, but can be distinguished 

by patterns of light Higgs observables. 



  

Effective Couplings from Non-Minimal 
Higgs Sectors 

Mixing between mass, gauge 
eigenstates: CS

Mixing between VEVs: CV

Standard Model More Complicated Model

Generally not universal



  

A Leptophilic Higgs

Even:
Odd:

Full Theory
EFT

Higgs Potential



  

Why look at unusual possibilities?

1). We don’t want to “miss” a light Higgs.
2). Unusual signature patterns provide clues about the underlying theory:

3). Other motivations (dark matter detection, neutrino physics, etc.):



  

Coupling Modifications

CP-even CP-odd



  

 Consistency Conditions and Constraints:
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 Coupling Modifications:



  

 Coupling Modifications:

Substantial Deviations 
from SM Allowed! 



  

Flavor Violation Constraints



  

Large Theoretical 
Error Bars (bag 

factor, etc.)

Verdict: Experimental 
constraints ALSO satisfied.



  

Effective Vertices:



  

Higgs Branching Ratio Modifications

Standard Model
Leptophilic Model



  

Higgs Branching Ratio Modifications

Standard Model
Leptophilic Model



  

Higgs Branching Ratio Modifications

Standard Model
Leptophilic Model



  

Total Width Modification



  

The Effect on Collider Processes

3). Modification of Total Higgs 
Width

1). Modification of Production 
Cross Section

2). Modification of Decay 
Widths

ηW,Z
ηq
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Looking for a Leptophilia at the LHC



  

Prospects in the Leptonic Discovery Channels



  

The Fate of the Other Channels
!?



  

The Fate of the Other Channels, continued...

Not particularly 
useful for Higgs 

discovery!



  

Observations and Conclusions

In the near future, the relevant question will likely change from 
“what is the EWSB sector?” to “what does the EWSB sector 

tell us about the underlying theory?”
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