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Introduction

The Higgs
weighs 125 GeV

Supersymmetry!

MSSM

mh|tree < MZ

need large loop corrections

Why is the Higgs
so light 2??

Why is the Higgs
s0 heavy ?

Beyond MSSM

new tree-level contributions:

F-terms / D-terms / Mixing




Mixing in the NMSSM

Add singlet to MSSM

_ _ Fgs
to solve mu-problem Wintssm = A5 HuHa 3 >

9 5 | =—

my . ™m

Can mix with Higgs: (m% m%g) mp, > Mg

if lighter mass push-up

S

th:O mhs#o

Strongest constraints .
come from LEP ST for ms ~ (90 = 100) GeV

Contribution to Higgs mass can be sizable ~ 8 GeV




The NMSSM and Gauge Mediation

Study mixing scenario in simple &
predictive framework of SUSY breaking:

Gauge Mediation Wgy = X 9,9,
A,_J

messengers

| NMSSM also easiest solution for i — B, problem! ]

Minimal Gauge Mediation does not work:
soft singlet mass too small (3-loop)




The DGS Model

Direct couplings singlet-messengers

Wpas = £S5 @19,
H—J

messengers

G1ve new contribs to NMSSM soft terms

mg ~ £

Only 4 parameters: A, m, {, M
[correct EWSB fixes kK and tan (]




DGS Parameter Space

Only 3 regions with sizable Higgs mass

mh MZ COS 26 + )\21)2 sin” 20 + mh i T mh loop

bounded by M~ (perturbativity up MguT)

Landau pole
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The Push-Up Region

Want positive mixing contrib: mp > Mg




Higgs Spectrum

Higgs sector fixes 3 from 4 parameters

my ~ 90 — 100 GeV £~ 0.02
my, ~ 122 — 128 GeV m ~ 600 GeV

sinf = max < 0.5 A~ 0.01

Determines remaining spectrum

Pseudoscalar Ma, ~ Ms/3

Singlino NLSP mz ~ M

Only free parameter 1s messenger scale M
determines Gravitino=LSP couplings and NNLSP




Two Benchmarks

m (GeV) M (GeV)  AMg)  &uw(Mgur) k(Ms)  tanp

Point 1
Point 2

592 88 X101\ 9.1 x10™3 32x102 57x10~* 16
746 1.4% 10 J1.0x1072 12x%x1072%2 70x107% 925

Mpy  Mpy Mgy Mg, 1My mz . Mg Mar My, e

Point 1
Point 2

904 122 40: 104 @ 433 11367 1364 1064 : 20
92 122 26: 101 :321 - 1720 1787 1631 : 4 x 1078

Higgs NLSP NNLSP : colored spartlcles LSP
‘ ‘  [mGM: > 3 TeV] :

In contrast to Minimal Gauge Mediation in MSSM

colored sparticles in reach of LHC

due to large mixing contrib to Higgs mass Amyp ~ 6 GeV




Phenomenology

SUSY decay chains pass through NNLSP and NLSP
large M small M

CT depends on M:  displaced/outside detector displaced/prompt

l—>a1—>bg l—>a1—>b5

~ ~

G G




Summary

Re-analyzed DGS model for GMSB + NMSSM.:
New regions 1n parameter space with light singlet

Large mixing with SM-like Higgs gives large
contribution to tree-level Higgs mass ~ 6 GeV

Allows for light colored SUSY spectrum ~ 1-2 TeV
in LHC reach, 1in contrast to mGMSB + MSSM

Singlino NLSP & Gravitino LSP lead to interesting
collider pheno with additional (displaced) final states




Backup



The complete DGS model

W = Wnmssm + Wam + Wpas

WamMmssm = ASH, Hg — gsgf

Wevn = X Z (m?@?@?—l—&?@?@?)
i=1,2

Wpgs = S (Ep@7 @y + Er®] D7)

¢ =Ep(Mgut) = &r(Mgur)




The complete soft terms 1n DGS
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Approximate Relations
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