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Large A-term A=o
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gs Mass vs. Fine Tuning [Hall, Pinner, Ruderman, 1112.2703]
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[Chacko, Eduardo Ponton hep-ph/o112190]
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~SUSY Parameters

eScalar mass Scalar >O(100) TeV

Flavor/CP problem Light fermion

*Gaugino mass

GUT unification

Mu term LSP abundance

Gaugino or higgsino < O(1) TeV
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eScalar mass Scalar >O(100) TeV

Flavor/CP problem Light fermion
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Mu term LSP abundance
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~Simple Realization
SUSY breaking field X has a charge

*Scalar mass
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~Simple Realization
SUSY breaking field X has a charge
*Scalar mass .
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. Not necessarily planck scale
‘Gaung Imnass Lower M* ™ Heavy scalar

*“ AMSB effect

*Mu term
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SUSY breaking field X has a charge
*Scalar mass .

WVE
X ~ (A+60V +6°F)

e . e 'i.
K3 — XTX (I}ME;SM(I)Z\ISSM




... L o
Gravitino Coupling

SUSY breaking field X has a charge

*Scalar mass .
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Cosmological Bound

mo < 10% — 10* TeV
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EDM can constrain mixing third generation
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Sfermion sector

Cosmological Bound

mo < 10% — 10* TeV

Bound from Flavor violation

mo > 107 — 107 TeV
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Constraint and Prospect

[Altmannshofer,Harnik,Zupan,1308.3653]
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Wino DM signal
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Dark Matter Detection

[Hisano, Matsumoto, Nojiri, Saito, 04]

152 Annihilation cross section to 2/ _ Annihilation cross section tow W
: > 22 — 1073 I
(v/e=10") = : 10 (vie=107) I
= = ek i
_24 — (] -
—~10 ¢ a2 = 3 &
' = N2 =
2 WA 3
= .26
100 F _
— Triplet
-2 Doublet
]lj'8 ------------ ;-_::..s-"-' -
am =1 {GeV)
0.1 1 10
m (TeV)

m (TeV)

Line photon Continuum photon

Anti-matter



P RS

Dark Matter Detection
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Prospect for Line Photon
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Prospect with AMS-02
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ark Matter Detection

[Hisano, Matsumoto, Nojiri, Saito, 04]
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LHC signal
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HC signals

*Gluino

*Wino
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ﬁCsignals

*Gluino

Squark can have flavor-violating structure

¥

Flavorful gluino decay
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LHC signals

Radiative correction

oM = M+ — Mo >~ 160 MeV

. ct =~ O(10 cm)
*Wino
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irect Wino Signal
SCT layer 1st | 2nd | 3rd | 4th | hit in TRT
L;mn] (mm) 299 | 371 | 443 | 514 554
Reconstruction efficiency (%) 85 | 100 | 100 100

Acceptance ~ 0.1 %
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Displaced and Flavorful SUSY
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Charged track

SCT layer 1st | 2nd | 3rd | 4th | hit in TRT
L}’““” (mm) 299 | 371 | 443 | 514 554
Reconstruction efficiency (%) | — | 85 | 100 | 100 100

TRT
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Summary

*“Unnatural” SUSY (¥ “natural”fi7y
* simple realization
* Higgs mass
* simple SU(5) GUTHOK
* Non-pointing LHC signals
* Long lived wino and gluino
* Indirect Signals
* Flavor/CP: PeV scalexTOK
* DM cosmic ray
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SU(5) GUT



