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Brief Introduction

l Two Higgs Doublet Model

lParameters (CP-conserving, Flavor Limit, 𝑍! Symmetry)
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Brief Introduction

Alignment limit :
 cos 𝛽 − 𝛼 = 0
𝑔 2𝐻𝐷𝑀 = 𝑔(𝑆𝑀)

1910.06269
WS
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2HDM Type-II

2004.04172
F. Kling, S. Su, WS

https://arxiv.org/abs/1910.06269
https://arxiv.org/abs/2004.04172


Brief Introduction ：2HDM => DM ?

ü SUSY 
ü IDM
ü 2HDM+ DM  => 2HDMS
ü …
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2HDM+singlet
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2HDM+singlet
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Doublet mixingSM – singlet Non-SM – singlet

A - As

2HDM limit of 2HDMS 

SM limit of 2HDMS 



Scenarios
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Mass hierarchy LHC era



2HDM+singlet: Higgs sector

• The scenario with heavier singlet Higgs 
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Type-II like 2HDMS



2HDM+singlet
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2HDM+singlet
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2HDM+singlet

• The scenario with lighter singlet Higgs 
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2HDM+singlet

• The scenario with lighter singlet Higgs 
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New exotic channels



2HDM+singlet
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Results : AS 
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Preliminary



Results: Dark matter
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2310.19962 [hep-ph] 

https://arxiv.org/abs/2310.19962


Inert Doublet Model
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Type-I like
 Yukawa Coupling



DM with Zγ
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2005.05382 [hep-ex]

≈ 2

https://arxiv.org/abs/2005.05382


IDM 
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Preliminary
≈ 2



Summary

• Various BSM Higgs sector →  DM → various collider pheno
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Preliminary



Thanks !
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backup
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Summary 
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EW

MUTHUSLA

𝑊𝐼𝑀𝑃,𝐷𝑎𝑟𝑘	𝑃ℎ𝑜𝑡𝑜𝑛	…	

𝐷𝑀,𝐷𝑎𝑟𝑘	𝑃ℎ𝑜𝑡𝑜𝑛	…	

Ø Naturalness
Ø Muon g-2
Ø Phase transition
Ø … 

Ø Naturalness
Ø Muon g-2
Ø B anomaly
Ø … 
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By B-N. Swiezewska)



2HDM: Tree Level

Alignment limit :
 cos 𝛽 − 𝛼 = 0
𝑔 2𝐻𝐷𝑀 = 𝑔(𝑆𝑀)

1910.06269
WS
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2HDM Type-II

https://arxiv.org/abs/1910.06269
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2HDM+singlet:hS
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Scenarios
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Mass hierarchy
LHC era


