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-ino for gauge particles
s- for fermions

ie gauginos and
sfermions

® Hierarchy problem dm3, < m%

® The Higgs mass can be protected by using
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MSSM

® The SM Higgs doublet has 4 degrees of
freedom: 3 are absorbed leaving hg




MSSM (continued)

® 2 doublets means 2 vacuum expectation
value
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Higgs Sector Concerns

® . problem:y H, - Ho

Via

® The pis either very large, with

s




Adding an Extra Singlet

® h,SH, - Horeplaces tt11 - Hawithp = hy < .S >
® An extra singlet is the NMSSM




Adding an Extra Singlet

® This singlet would contribute a third
neutral Higgs (2 more degrees of freedom).
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Terms in Potential

Vi = |hs|* [|H1 - Ha|* + |S|*(|H1|* + | H2[*)




Mass Matrix

Ahgs

K12U1U2




Cases

® This matrix is interesting in various limits

® Suppress the " at leading order
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(a)A dependence: red, orange and yellow set (b)g} dependence: red, orange and yellow set
e =0.05 and g7 = 10~3, while green, blue and e = 0.05 and A = 170GeV 2, while green, blue and
purple set € = 0.20 and ¢} = 10~° purple set € = 0.10 and A = 160GeV?
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(c)e dependence: red, orange and yellow set
g} =107° and A = 170GeV 2, while green, blue
and purple set A = 160GeV? and 91 = 103

FIG. 3: Perturbed Eigenvalues of Neutral Higgs Matrix in s > v Expansion. h(()l), h(()Q) and h?S) correspond
to (red, green), (orange, blue) and (yellow, purple).
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