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- Previous Work on Extensions of the MSSM
= Plausible Models |
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= Numerical Examples of Four Higgs Doublet
Models
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Beyond Singlets:
Four Higgs Doublets and Singlets
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< work 1n progress with Barger, Everett,

McCaskey

B DS ST B
Hy, Hs (1:2, —1/2:C )
Hy, Hy (1,2,1/2,Q2,4)

S; (1,1,0,Qs;)

< Singlets added as needed to solve p problem(s)
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Top-down models

< String theory: often has many doublets
and singlets

“natural” large tan( with mixed terms

Hs - Hy, Hy - H;q .
(A. Nelson and L.. Randall; hep-ph/
9308277)
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< (oal: to categorize and explore phenomenology |
of various extra doublet models that address
the y problem

< Observed theme: relatively difficult to get viable |
Scenarios

< Reason: accidental global symmetries or

Flavour Ghanging Neutral Currents (FGNGs)

< (Challenge: to minimally break symmetries }
without reintroducing 1 problem(s)
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<= (Gan occur 1n the up or down sectors:
W = A151Hgy H1 + >\'151H@° Hy 4+ X\oSoHy - Hs + A5S2Ho - Hy
e )\131[’]2 ¥ I@—F )\/1S1H2 : %}—F )\2S2H4 - H3 e )\/QSQH4 : H1

< (Ghoose up-type FCGNG option
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Parameters VEVs

< Superpotentlal A1 = 0.263 s = 826 GeV

W = MS1Ho-Hi+ XN S1Hy- Hy Ar’ = 0.505 so = 826 GeV
+ XS, H, - Hy + )\/QSQHQ - Hs
e

A2 =0.009 vi =184 GeV

A2’ = 0.867 ve = 112 GeV

1

X2 va e (246G@V)2 [i = 966 GeV Vs = 60 GeV

vs = 101 GeV

/

MZ’ — 827GeV

1
¥
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Scalar Masses and Composition
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if <= States below dashed line are Goldstone bosons
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More complex than singlet-only extensions
Accidental symmetries versus FGNGs
Electroweak scale 1s rich

Parameter space needs exploration

T'’hank you!
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Cvetic, M. et al. arXiv: hep-ph/9703317
Dawson, S. arXiv: hep-ph/9712464
Martin, S. arXiv: hep-ph/9709356
Nelson, A. arXiv: hep-ph/9308277

Petrov, A. arXiv:1003.0906v1 [hep-ph]
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< FKach gauge boson can eat one massless degree of
freedom |

< Only singlets couple to additional U(1)
symmetries

< Additional U(1) symmetries are inadequate
solutions
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