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Introduction I
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- The miminal Standard Model

Only a Higgs doublet & «—— Minimal Higgs sector

- Beyond the minimal SM - Non-minimal Higgs sector -

Doublet + Singlet Gauged U(1)p.1,

Doublet + Doublet <Mss™m
Two Higgs Doublet Model

Doublet + Triplet Higgs Triplet Model

- Non-miminal Standard Model ?

Doubiet + “Higgs fields” «—— Zero Higgs Doublet Model
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Beyond
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2HDM etc.
(“SM limit"” exists)

The minimal SM
(1HDM)
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OHDM
(No “SM limit”)
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-1 SU(2)r, x U(1)y breaking

_Singlet «—— Useless
_Doubiet «—— Rule of this game

Triplet <«— “The minimal one”
. 3poor 3, ( Ny: N-plet with hypercharge 1Y)

- Questions

Fermion masses without Higgs doublets ?
Rho parameter without Higgs doublets ?

LHC results for Higgs decays ?
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Fermion Masses I

“Effective” Higgs doublet

Quadruplet in addition to triplet
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i1/2 X—’ Dogr = 21/2




6/11

“Effective” Yukawa Int.
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Example of Decomposition
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Vectorlike J:@ =1,---
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Neutrino mass

my = \/in/US
(The same as Higgs Triplet Model)




Rho Parameter I

“Effective” Higgs doublet
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-| Rho parameter ¢ = 2

2
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Experiment: p~1

41/2 — p2>7

—— p=1 for v; =3y,

®
& (il/:z)*
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ig/g — p<1/2

J{

vy ~ 118 GeV
vy, ~ 68 GeV




Higgs Decays I £
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for CP-even scalars
sin 90 =1

is possible although p =1 = h=v2Re[(4)"]

Characteristic feature in OHDM
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Higgs Decays
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Summary I

Minimal Zero Higgs Doublet Model (OHDM)

31 @ (41)2)" —— g 2,

" No limit to the minimal SM (1HDM)
Fermion masses

p=1 for vy =3,

. Consistent with gg > h —» 7, WW, ZZ

If experiments show iww # zz => This model ?
(bww < pzz)

Doublet or Doubt ?
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