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Goal of Embedding S-MSSM




Gauge Mediated Supersymmetry Breaking

Has gauge
Couples Messengers quantum
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Soft Breaking Terms

n number of messenger pairs, C{quadratic Casimir



Minimal Form

Generates ms? at 3-loops

ms<2 too small

= ms” gives the Singlet a vev
= Uef = A\Us; Needed to give mass to charginos

= ruled out by experiment

(de Gouvea, Friedland and Murayama [998)



Couple Singlet to Messengers

W = \SH,H, kS
YX PP + x  SPD

Generates ms? at |-loop

. T

Problem: ms? too big




Increase Number of Messengers

W =ASH,H, + —xS°

+x X (P1P1 + PoP3) + xsSP1 P

Generates ms? at 2-loops

Problem:




S-MSSM Can Use Minimal GMSB

Generates ms? at 3-loops

ms? is allowed to be small,
not needed to generate M term.



S-MSSM Potential
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soft-breaking terms



S-MSSM Potential

soft-breaking terms
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S-MSSM Potential

soft-breaking terms



Scanning Parameter Space

For a given M, U, Us, tanf,
* Fix A to be largest A still perturbative at GUT scale
* Fix F/M so that v = 174 GeV

* Derive By as an output

Numerically calculate spectrum




Scanning Parameter Space

Maximize mp using s

img<1TeV




Sampling of Results

my
2.5 || 920. 790
6 || 900, 750
2.5 || 460. 360
2.5 || 960, 710
2.75 || 960, 730
3.5 || 970, 730
6 || 630, 470
6 || 940, 720

(all masses in GeV)

Not sensitive to number of messenger pairs

Phenomenology of S-MSSM is same as MSSM, but with
heavier Higgs than would be expected for the stop masses




Conclusion

By sacrificing the solution to the H-problem,
we find in the S-MSSM a solution to the
little hierarchy problem.

——— We have successfully embedded the S MSSM |n__,,_‘ o

) .h’




