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@ The Higgs sector in the MSSM and the Little
Hierarchy Problem

@ Attempts at lifting the light Higgs mass

@ S-MSSM
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The Higgs sector is tightly constrained

@ Mimics SM Higgs in production and decay

@ Its mass is constrained by gauge couplings
U
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@ In the Higgs decoupling limit, the bound on
the MSSM Higgs is the same as that of the
SM Higgs from LEP->114 GeV

@ Introducing heavy stops above 1 TeV:

@ Creates a fine tuning in the mass
parameters since m;provides the cutoff
for the quadratically divergent Higgs mass
parameter =
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® Extension of the MSSM

@ Popular route: Gauge singlets

A U term is provided when S acquires a vev, however
@

D
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@ Most general extension of MSSM with a
gauge singlet imposing gauge symmetry and
R-parity:
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@ Most general extension of MSSM with a
gauge singlet imposing gauge symmetry and
R-parity:

@ Require tadpole terms to be small. Large
tadpoles=large <S>=no EWSB

@ The cubic term in S is no longer needed to
stabilize the potential in the singlet direction.
We assume value is small which is natural
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@ The superpotential we consider is given by:
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@ The superpotential we consider is given by:

@ Scalar potential with soft SUSY breaking

@

contributions

ll \
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S-MSSM
@ The superpotential we consider is given by:

1
Wise WYuka/wa, 2 (,u S )\S>Hqu = 5#332

@ Scalar potential with soft SUSY breaking
contributions
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In this model, for Us>>Ims the potential in the singlet
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® Minimization conditions:

}mQ i m%d w m%{u tan” ik ,u2
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We define the following e Heff = b+ Avg

parameters Byerr = By + Avs(ps + Ax)
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® Minimization conditions:

lmQZ <, - R Moy
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We define the following e
parameters Biefr = Bu 4 Avs(ps + A)

Au® b, oA ) SIn2B = 2y
Dot
2 uZ 4 Av?+m2+ 2B,

In the limit ps->00, the MSSM is recovered as expected
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Higgs Spectrum

Assuming Us>>H,mz, the neutral Higgs masses are
given by:

R 2B, . 4 A\ N20? s 2u\2v?
T Lhs s Sin 23
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MSSM ,U‘S
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In the Higgs decoupling limit

For Ys finite and greater than p and mz

D
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Analysis
”
"

2. FeynHiggs for two loop contribution
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2 2 .2 2\%0? : . 2
myo ™~ mi cos” 23 + H—(2M sin2(3 — Ay sin” [3)

LEP Bound
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2\20?

fhs

(2usin 28 — Ay sin? 3)

m3o ~ my cos” 23 +

LEP Bound

ﬁ - Crossing due to 2 contributions
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Can we achieve light Higgs masses above the
LEP bound using top squarks below 1 TeV?

Parameter scale provided

He=2 TeV , by my;
H=500 GeV '
4 ‘_ )
i
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Conclusion

® We extended the NMSSM to include
supersymmetric mass terms

Found masses for the light Higgs above the LEP bound
without the need of a heavy spectrum

= providing a solution fo the Little Hierarchy Problem

=and therefore our model is consistent with all

experimental bounds without being fine tuned
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