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Why 2HDM?

● Simplest non-trivial extension of SM Higgs sector

● Realized in the MSSM, effectively in 
  extensions of the MSSM

● Interesting phenomenology:
  nMFV, FCNC, CP-violation, new cc, 
  dark matter ...

  --> Flavour physics constraints 
       important for 2HDM ...

Talks by F. Mescia, T. Jones (yesterday)
S. Heinemeyer, N. Mahmoudi (this session)
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2HDM Potential
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Theoretical constraints

Ginzburg and Ivanov, PRD72, 115010 (2005) [hep-ph/0508020]
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EW symmetry breaking
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Yukawa sector

Davidson and Haber, PRD72, 035004 (2005) [hep-ph/0504050]
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Couplings of physical Higgs states

Davidson and Haber, PRD72, 035004 (2005) [hep-ph/0504050]
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Discrete Yukawa symmetry

Barger, Hewitt, Philips, PRD41 (1990)
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2HDMC: Calculator for the 2HDM

Features version 1.01

● General 2HDM (currently without CP-violation)
● Different parametrizations – including physical masses
● Tree-level mass calculation
● Arbitrary Yukawa sector or “types”
● Theoretical constraints (positivity, unitarity)
● LEP mass limits (NMSSMTools)
● Oblique parameters, muon g-2
● Yukawa couplings with running quark masses
● All two-body Higgs decays at tree-level (incl. FCNC)
● Non-standard top decays
● H -> VV* and H -> HV* off-shell decays
● H -> gg and H -> 
● LesHouches-style interface
● MadGraph/MadEvent model

http://www.isv.uu.se/thep/MC/2HDMC
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LesHouches-style
output

Structure of 2HDMC code

SM

SM input
Running 

s

quark masses

THDM

Higgs potential
Basis choice
Higgs masses
Yukawa sector

Constraints

Positivity
Unitarity
Oblique param
LEP
g-2

DecayTable

 ...

MG/ME
SuperIso
Talk by N. Mahmoudi

INPUT
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Sample run



2HDMC: Two-Higgs-Doublet Model Calculator12 2009-03-17

Example 1: SM-like Higgs

h H

A
H+
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Example 2: Different Yukawa sectors

Type I Type II Type III Type IV

Aoki et al, arXiv:0902.4665
Su, Thomas, arXiv:0903.0667
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Example 3: Flavour-violating decays
Diaz-Cruz, Hernandez-Sanchez, Moretti, Noriega-Papaqui, Rosado, arxiv:0902.4490

Type II

non-MFV

non-MFV

Type II
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Summary

● The 2HDM has interesting phenomenology, 
   both for high-energy colliders and flavour physics.

● Some aspects of the 2HDM have perhaps been somewhat 
  overlooked (MSSMania?).

● 2HDMC is a new tool to facilitate studies in the general 2HDM,
  currently for the CP-conserving case.

Code download: http://www.isv.uu.se/thep/MC/2HDMC 

Physics and Manual: D. Eriksson, J. Rathsman, O. Stål
arXiv:0902.0851
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