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Where are the Superpartners?
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Split SUSY

Pioneered multiverse reasoning in BSM particle physics
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Gaugino/Higgsino dark matter
Measurements could imply huge fine-tuning of weak scale
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Scanning SUSY Breaking

Consider a power law distribution for m in multiverse

dP «cm? dlnm

For m > v include a factor for fine tuning of weak scale
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Higgs Mass Prediction
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Stabilizing SUSY Breaking at Multi-TeV
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A Boundary from LSP Freeze-Out

Assumptions: 1. The LSP is cosmologically stable
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A Boundary from LSP Freeze-Out

Assumptions: 1. The LSP is cosmologically stable
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Two Cases
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Spread SUSY
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Susy Spectrum
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Dark Matter Abundance
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No Catastrophic Boundary for Dark Matter

Al A
d lIl ﬁl /
Too much
Dark Matter
o " i

4 )

[f this boundary does not exist,
or is far from our universe,

_are we forced to High Scale SUSY?




The Dark to Baryon Ratio

Why is 2
PB '



The Dark to Baryon Ratio
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LSP Dark Matter from Freeze-Out
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4. Gravitino LSP
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TeV scale superpartners in unnatural theories
rest on LSP freeze-out DM (multiverse or not)

What if LSP does not reach Thermal Equilibrium?
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TeV scale superpartners in unnatural theories
rest on LSP freeze-out DM (multiverse or not)

What if LSP does not reach Thermal Equilibrium?
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Gravitino is often the LSP

Large Loop-hole?

Must include all production mechanisms
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Summary:
SUSY in the Multiverse
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1973-2013: 40 years without BSM discovery
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may be in trouble

scanning mass scales: Aqc, v, ...

A Multiverse
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Stabilizing SUSY Breaking at Multi-TeV
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Stabilizing SUSY Breaking at Multi-TeV

dP

dlnm D =)

/

: Too much OR
Dark Matter

e
v T
A A
Munlf .......................................... Munlf ...........................................
s Spread ; m. | | Multiverse
s  MSSM
TeV TeV . ...............................
- ) g ;)
’ﬁlf Mnif TeV m ¢ M



Stabilizing SUSY Breaking at Multi-TeV
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