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What do we know about EWSB?

mh



One Light Higgs Beyond the SM

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.



Collider
 

Physics of an SM Higgs
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Detecting a SM Higgs at the LHC
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More Complicated Higgs Sectors 

Mixing between mass, 
gauge eigenstates: CS

Mixing between VEVs: CV

Standard Model More Complicated Model
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Effective Vertices

Higgs-Gluon Coupling:

Higgs-Photon Coupling:
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Scenario 1: Suppressed h!γγ
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Fermion-Boson Loop Interference 
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Limits on Higgs Mixing
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nonperturbative



The Effect on Observables

3). Modification of Total 
Higgs Width

1). Modification of 
Production Cross Section

2). Modification of Decay 
Widths
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Significance of Discovery

Standard Model Two-Photon Decay Suppressed

tth

 

important! 



Scenario II: “Lepton-Specific Higgs”
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Widths and Branching Ratios
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dominates!
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The Usual Discovery Channels
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Standard Model Higgs
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Modified Significances in the Lepton- Specific Higgs Model
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“Lepton-Specific Higgs”

WBF, h!
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The Unusual Discovery Channels

�h

g

g

τ

τ

�h

g

g

μ

μ

�
t

t

h

t

p

p

b

W

μ

μ

W

b



Conclusions

Acknowledgments



Extra Slides



The Effect on Branching Fractions
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The Effect on Observables
Dramatic Increase 

over SM!
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