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Multi-Higgs Doublet Models

Multi-Higgs Doublet Models: add more doublets.

Well motivated Beyond Standard Model scenario:
Baryogenesis
Dark Matter candidates
Spontaneous CP violation (SCPV)
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Multi-Higgs and symmetries

2HDM: Nishi (2006), Ivanov (2006, 2007)
3HDM list of realizable discrete symmetries: Ivanov, Vdovin
https://arxiv.org/abs/1210.6553

Recognizing symmetries in 3HDM in basis-independent way:
IdMV, Ivanov
https://arxiv.org/abs/1903.11110
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My talk today

FCNC-free multi-Higgs-doublet models from broken family
symmetries: IdMV, Talbert
https://arxiv.org/abs/1908.10979

Exploring multi-Higgs models with softly broken large discrete
symmetry groups: IdMV, Ivanov, Levy
https://arxiv.org/abs/2107.08227
Softly-broken A4 or S4 3HDMs with stable states: IdMV, Ivo
https://arxiv.org/abs/2202.00681
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Residual symmetries
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FCNC in MHDM
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Yukawa alignment from residual symmetries
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Soft breaking terms
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Σ(36)
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Σ(36) masses
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Alignment preserving soft breaking
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Example (1,1,1)
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Universal results
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A4, S4: Dark Matter candidates
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Conclusions

Multi-Higgs with symmetries are well motivated.
Symmetries control flavour changing processes.
Softly broken symmetries - interesting phenomenology.
Multi-Higgs with softly broken A4, S4 - Dark Matter.
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