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Outline 

2HDM and Higgs measurement at (HL-) LHC

Direct searches: H, A, and H±

Indirect searches: Global fit

Physics implications 

Conclusion
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BSM scalars?

SM: Cross-over  around T=100 GeV

BSM: bubble formation              asymmetry 

baryon asymmetry of the Universe (BAU)
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Various evidence about DM



The way to it/them
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The way to it/them
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Indirect: Global fit



The way to it/them
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Conventional channels:

Exotic channels:



The way to it/them
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Conventional channels:

Exotic channels:

direct: Simulation / recast



Example: 2HDM

l Two Higgs Doublet Model

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

𝑚""
! , 𝑚!!

! , 𝜆", 𝜆!, 𝜆#, 𝜆$, 𝜆%

Soft	 𝑍! symmetry breaking: 𝑚"!
!

𝑣, tan 𝛽 , 𝛼,𝑚& , 𝑚' , 𝑚(, 𝑚'±
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Indirect

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

Alignment limit :
 cos 𝛽 − 𝛼 = 0
𝑔 2𝐻𝐷𝑀 = 𝑔(𝑆𝑀)
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Direct: degenerate
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Direct: degenerate
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Direct: non- degenerate

12



Indirect + Direct

• Flavour, LHC, theory …
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Preliminary

mH>400 GeV
+ HL-LHC mH>500 GeV
+ CEPC    mH>700 GeV
+ FCCee  mH>800 GeV



Indirect + Direct
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Preliminary



Physics implications 

Type-II
fixed mass splitting 200 GeV

𝑚! < 710	GeV
𝑡𝑎𝑛𝛽	𝜖	(1.8,10)
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Next To 2HDM: 2HDM+scalar

16Open closed channels

light CP-even singlet 2mS < 125 GeV 

Open new channels

light CP-even + heavy CP- even

Preliminary



Next To 2HDM: 2HDM+scalar

17Open closed channels

light CP-even singlet 2mS < 125 GeV 

Open new channels

light CP-even + heavy CP- even

More Physics: Dark Matter, muon g-2   ···

Preliminary



conclusion
• New particle discovery / constrain
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• Hints to other phyiscs: DM, EWPT 



Thanks!
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