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Introduction/Motivation

TeV scale softly broken supersymmetry
(SUSY) has many benefits:

(i) Hierarchy problem
(i) Gauge coupling unification
(iii) Higgs sector/radiative EWV breaking

(iv) Dark matter candidate etc....

Most well-motivated+robust framework for physics beyond SM.
Definitive tests of the TeV scale SUSY hypothesis at the LHC!
Depends in detail on SUSY breaking sector.
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The Soft SUSY Breaking Sector

Many parameters: |05 in the MSSM

Fortunately, most are not likely to be important...

SUSY flavor/CP problems: assume (can be relaxed carefully)
~ minimal flavor violation, no nonzero SUSY CP phases
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Option|. Study this set (or certain regions) explicitly.

Example: “Supersymmetry Without Prejudice”

C.Berger et al. 0812.0980

Option 2. Build models. Many examples...
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Building SUSY Models

Hidden sector paradigm:

hey, SUSY’s
broken
@ Observable

l  sector (SM) .




Mediators side-by-side

Gravity: Gauge: Anomaly:
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Standard model-building approach:

solve problems of the MSSM (flavor/CP, mu/Bmu, etc.)

typically only | mediation mechanism dominates

Alternative approach: purely top-down

“mixed” scenarios: 2 or 3 mediation mechanisms comparable

Motivation:

recent progress in
moduli stabilization
in string theory

Examples:
mirage mediation (MM), deflected mirage mediation (DMM)



Mirage Mediation (MM)
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A mixed modulus-gravity/anomaly mediation model!
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Choi et al.’05, Endo et al.’05,...



Why “mirage’!

Apparent unification of soft terms at “mirage scale”
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Deflected Mirage Mediation (DMM)

A mixed modulus-gravity/anomaly/gauge mediation model!
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The Parameters of Deflected Mirage Mediation

MSSM | MSSM +W, U (N pairs)
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Why “deflected mirage™?

Mpess = 102 GeV,a, = 1,0y = 1, N = 3, tan 3 = 10, u > 0
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Large thresholds scenario: Mass Spectrum

Mpess = 1012 GeV, o, = 1,0y = 1, N = 3, tan 3 = 10, iz > 0

compressed gaugino sector due to TeV mirage unification



Varying the messenger scale...

e () SNV oy T Ly e LR g o | S o

wino LSP scenario...



Small threshold scenario... a4 <0
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Small threshold scenario: Mass Spectrum

Mopess = 102 GeV, o, = 1,0y = —0.5, N = 3, tan 3 = 10, u > 0

Depends in detail on (deflected) mirage scale!



DMM Collider Phenomenology

First study: effects of gauge mediation. Can be dramatic!
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DMM Collider Phenomenology

Current study (in progress):

Landscape of lightest 4 non-SM particle masses

comparison with: mMSUGRA D. Feldman, Z. Liu, P. Nath ’07,°08
“SUSY without Prejudice”

C. Berger, ). Gainer, ].Hewett, T. Rizzo '08
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Compare: mSUGRA patterns (FLN)

Landscape of Sparticle Mass Hierarchies
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DMM Results (preliminary)
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Summary and Outlook

® SUSY model building: important for testing TeV-scale SUSY
hypothesis in LHC era

® Theory-motivated “mixed” scenarios: typically do not solve low
energy problems of MSSM, but allow for means to “dial” between
known scenarios and yield distinctive low energy spectra

® Deflected mirage mediation: string-motivated mixed gravity-
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