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Table 1. Matching conditions to various singlet extended 2HDM
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2HDM+singlet
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Electroweak Precision: Oblique

* Only relevant to
boson couplings
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Figure 1. Feynman diagrams that contribute to the self energy of the SM gauge bosons.
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Electroweak Precision

Benchmark Case Fixed mixing angles Variable mixing angles
Case-0  (2HDM alignment limit) cg—oq = ags = aps = aas =0 -

Case-1 (2HDM limit) apgs = oaps = ass =0 C—a

Case-II  (SSM limit) Ch—a =0HS =05 =0 apS

Case-III C—a = Ops = aps =0 QS

Case-IV CB—a = Ops = ags =0 QAS

Table 1. Five benchmark cases for the mixing angles configuration.

* Only relevant to boson couplings

Couplings Case-0 Case-I Case-Il Case-IIl Case-IV
ch,vv = Riicg + Riosg
CHVV CB—aCayg 0 Co—a 0 0 0
Chvv $p—aCaps — CB—aSansSaps 1 SB—a Caps 1 1
ChsVV —SB—aSans — Cf—aSapsCans 0 0 —Saps 0
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Case-0 & Case-l

upper limit of Amy or Am,
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Case-ll:
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Case-lll :ans #0 & Case-1V: aas #0
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Beyond the alignment limit
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2HDMS: Higgs precision
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Electroweak + Higgs precision
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2HDMS @ direct search

<

o mp, < 0.1 GeV

0.1 GeV< my, <10 GeV

10 GeV < mp < 62.5 GeV

Mass hierarchy LHC era

62.5 GeV < mp, <1 TeV

1 TeV < mp, < 10TeV
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2HDMS: Higgs sector

* The scenario with heavier singlet Higgs
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2HDMS
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2HDMS

* The scenario with lighter singlet Higgs
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2HDMS: A and h

* The scenario with lighter singlet Higgs
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2HDMS
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Conclusion

Electroweak Precision g o
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* The scenario with lighter singlet Higgs
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