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Type II 2HDM
Two Higgs-Doublet Model:
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Type II 2HDM
Two Higgs-Doublet Model:
- two scalar doublets     and      with 

- model described by masses and mixing angles

CP even Higgses:

CP odd Higgs:

Charged Higgses:

Ratio of vev:

Mixing between CP-even Higgses:
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Type II 2HDM
Two Higgs-Doublet Model:
- two scalar doublets     and      with 
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Couplings for Type II 2HDM:
- Coupling to fermions

up-like quarks couple to
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Constraints on Parameter Space
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SM like region: sin(� � ↵) = ±1 sin(� � ↵) = 0

extended
 region: 
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signal region

pass exclusion 
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see arXiv 1305.002
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Exotic Higgs Decays - Neutral Higgs

Production:
gluon-gluon fusion

A Decay:
A ! HZ

gH0AZ ⇠ sin(� � ↵)

gh0AZ ⇠ cos(� � ↵)

gttA ⇠ cot�

gbbA ⇠ tan�

H Decay:
H ! bb, ⌧⌧

gH0bb,⌧⌧ ⇠ cos↵/ cos�

gh0bb,⌧⌧ ⇠ cos↵/ sin�
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Exotic Higgs Decays - Neutral Higgs

Production:
gluon-gluon fusion

A Decay:
A ! HZ

gH0AZ ⇠ sin(� � ↵)

gh0AZ ⇠ cos(� � ↵)

gttA ⇠ cot�

gbbA ⇠ tan�

H Decay:
H ! bb, ⌧⌧

gH0bb,⌧⌧ ⇠ cos↵/ cos�

gh0bb,⌧⌧ ⇠ cos↵/ sin�

 Both                 and                can be dominating decay channelA ! h0ZA ! H0Z

This also applies to H ! AZ
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Exotic Higgs Decays - Neutral Higgs

Analysis:
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Discovery/Exclusion limits 

- for details see: arXiv 1404.1922

tt̄, Z/�⇤bb, hSMZ- dominating backgrounds: 

these limits are model independent

mH = 50 GeV

mH = 126 GeV

mH = 200 GeV



A Higgs Discovery via Exotic Higgs DecaysFelix Kling
Pheno 2014

Exotic Higgs Decays - Neutral Higgs

Implication for Type II 2HDM:
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Exotic Higgs Decays - Neutral Higgs

Implication for Type II 2HDM:
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Exotic Higgs Decays - Charged Higgs

Production:
   associate production

     Decay: A Decay:
tH±

H±

H± ! AW A ! bb, ⌧⌧

gH±WA ⇠ g� ⇠ m2
t cot

2 � +m2
b tan

2 � gAbb,⌧⌧ = tan�

- to be pusblished soon
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Conclusion
Exotic Higgs Decays:
- possible decay channels:                           

- develop search strategy

Implication for Type II 2HDM:
- large part of parameter space can 
be discovered/ excluded

A/H ! H/AZ H± ! A/HW

- obtain model independent exclusion/discovery limits

,                        
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Search Strategy
Identification cuts:
Dilepton mass: 80 GeV < m`` < 100 GeV.

mbb versus mbbll :
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Branching Ratio
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Production Cross Section
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Exotic Higgs Decays - Neutral Higgs
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Implication for Type II 2HDM:
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