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Abstract: If low-scale supersymmetry existsin nature, then it it will be very likely that a number of superpartners will be discovered at the LHC. Itis
also very likely, however, that much of the supersymmetric spectrum will go unobserved, leaving many important holes in our understanding of the
TeV scale. Direct and indirect astrophysical probes of neutralino dark matter can enable for some of these holes to be filled. By studying the
interactions of the lightest neutralino, in many models, a much more complete understanding of supersymmetry can be achieved than is possible by
using hadron colliders aone.
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The Dark Matter Candidate Zoo




Weakly Interacting Massive
Particles (WIMPs)




Weakly Interacting Massive
Particles (WIMPs)

7Numer&l coincidence? Or

" an indication that dark matter

e
O' originates from EW physics?
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Supersymmetry at the Tevatron




Supersymmetry at the LHC




Supersymmetry at the LHC

E. Baltz, et al, hep-ph/0602187




Supersymmetry at the LHC

ffﬂ ght not
lucky!

E. Baltz, et al, hep-ph/0602187
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Studying Supersymmetry With
Neutralino Dark Matter
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Astrophysical Probes of Particle
Dark Matter




Direct Detection

SUSY Moeodels
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Direct Detection
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Direct Detection
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Direct Detection
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Direct Detection

Hooper and A. Taylor, hep-ph/0607086




Direct Detection And The Tevatron

COFRun il 310 pb*
MSSM Higgs— T Search
Preliminary
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M. Carena. Hooper and P. Skands, PRL. hep-ph/0603186




Direct Detection And The Tevatron

Current Exciusion Comparison
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M. Carena, Hoeper and P. Skands, PRL, hep-ph/0603180




Direct Detection And The Tevatron

2007 Projection
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M. Carena, Hoeper and P. Skands, PRL, hep-ph/0603180




Direct Detection And The Tevatron
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M. Carena, Hooper and P. Skands, PRL, hep-ph/0603180




Indirect Detection With Neutrinos
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Indirect Detection With Neutrinos




Incdirect Detection With Neutrinos




Indirect Detection With Neutrinos

F. Halzen and Hooper, PRD, hep-ph/0510048




Indirect Detection With Neutrinos

o [ [l - Fea2 12 Always Small

— Substantial Higgsino Component Needed




Indirect Detection With Neutrinos

Hooper and A. Taylor, hep-ph/0607086;
F. Halzen and Hooper, PRD, hep-ph/0510048




Indirect Detection With Neutrinos

Current CDMS Constraint
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Heooper and A. Taylor, hep-ph/0607086;
F. Halzen and Hooper, PRD, hep-ph/0510048




Indirect Detection With Neutrinos

Current CDMS Constraint 100 Times Stronger Constraint
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F. Halzen and Hooper, PRD, hep-ph/0510048
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Indirect Detection With Neutrinos

Current CDMS Constraint 100 Times Stronger Constraint
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Hooper and A. Taylor, hep-ph/0607086;
F. Halzen and Hooper, PRD, hep-ph/0510048




Indirect Detection With Gamma-Rays




Indirect Detection With Gamma-Rays
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Hoeper and A. Taylor, hep-ph/0607086




Indirect Detection With Gamma-Rays
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Indirect Detection With Gamma-Rays

Hoeoper and A. Taylor, hep-ph/0607086







Putting It All Together
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Studying SUSY with the LHC
and Astrophysics




Studying SUSY with the LHC
and Astrophysics
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Hooper and A. Taylor, hep-ph/0607086
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Studying SUSY with the LHC
and Astrophysics
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Studying SUSY with the LHC
and Astrophysics

IM1 s ionl N Faalie o
| Actual Value

~a

LHC+Relic

DenmtyN

+Astro

-1000 -500 0 500 1000 1500
u (GeV)

Hooper and A. Taylor, hep-ph/0607086




Studying SUSY with the LHC
and Astrophysics
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Is It SUSY?
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Is It SUSY?

(see Cheng, Matchev, Schmaltz; Datia, Kong,
Matchev; Datta, Kane, Tohana; Alves, Eboli, »

Plehn; Athanasiou, Lester, Smilie, Webber)
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Is It SUSY?




Is It SUSY?

(see Cheng, Matchev, Schmaltz; Datta, Kong,
Matchev; Datta, Kane, Tohana; Alves, Eboli,
Plehn; Athanasiou, Lester, Smilie, Webber)
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Is It SUSY?

m = 200 GeV




Is It SUSY?
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Is It SUSY?

UED Case
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Is It SUSY?
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Supersymmetry in the ILC Era




Supersymmetry in the ILC Era

= Confirmation that
neutralinos make up the
dark matter of our universe!

But what if they don’t match?




Supersymmetry in the ILC Era




Supersymmetry in the ILC Era
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The ILC Is A Window Into The Early Universe!
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