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SM, Supersymmetry and the MSSM

Higgs bosons in the MSSM and the 2HDM

Higgs boson self interactions 

Quantum effects in            Higgs bosons
a window to 2HDM physics?
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SM
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QED:

EW:

Precision Physics in the SM
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First calculations in SUSY:

Precision Physics Beyond the SM

State of the art in SUSY:
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New physics?...
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Direct exp. Search:
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SUSY: Supersymmetry

(GUT+gravity!)
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SUSY and the Hierarchy Problem

LHC !!?
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MSSM:
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Higgs bosons and Higgsinos
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Higgs bosons in the general 2HDM

-
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Higgs bosons in the MSSM and the 2HDM
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Physical parameters and fields in the 2HDM

(                           )
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Higgs couplings
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Triple Higgs self-couplings
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… more trilinear couplings
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Decoupling limit

1
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Constraints on 2HDM models
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an appealing scenario is MFV at large tanβ = <Hu>/< Hd>Present Constraints from Flavour Physics!
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Perturbativity and unitarity
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More strict unitarity bounds

2HDM :
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Vacuum stability bounds
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With all these restrictions in mind
we are ready for particular calculations 
of 2HDM production at e.g.

LHC

Linear Colliders
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Higgs boson production at the LHC in the SM
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Higgs boson production at the LHC in the MSSM
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Higgs boson production
at the Linear Colliders

ILC/CLIC
within the general 2HDM
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Quantum effects on                     in the 2HDM
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Some of the diagrams involved…
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Why we expect important effects in the 2HDM?
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Renormalization conditions and counterterms
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Mass sets for the numerical  analysis
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Double-Higgs production through gauge boson fusion
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Conclusions
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