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Abstract: Considering gravitino dark matter scenarios, cosmological constraints on the sparticle masses and on the reheating temperature of inflation
will be discussed. These constraints are relevant for prospects of phenomenology at the LHC and for our understanding of inflation and the baryon
asymmetry of the Universe.
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Evidence for Dark Matter in the Universe
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What is
the identity of
Dark Matter?
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Supersymmetric Dark Matter Candiates
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Thermal Gravitino Production
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Reheating after Inflation - Definition of Tr
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Thermal G Production
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Gravitino Dark Matter from Thermal Production
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Thermal G Production
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Probing Tr at Colliders in
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Non-Thermal Gravitino Production
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Non-Thermal Gravitino Production
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Non-Thermal Gravitino Production
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Non-Thermal Gravitino Production
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LSP Dark Matter: Production, Constraints, Experiments
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Gravitino DM @ LHC «<—— Stau NLSP
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Gravitino DM @ LHC «<—— Stau NLSP
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Gravitino DM @ LHC «<—— Stau NLSP
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Gravitino DM @ LHC «<—— Stau NLSP
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mSUGRA / CMSSM
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Gravitino DM with a GeV scale mass
(as obtained in gravity med. SUSY breaking)

could be very difficult to probe at the LHC

[Cyburt et al., astro-ph/0608562, Pradler, FDS, hep-ph/06 12291 & arXiv:0710.4548]
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Gravitino DM with a GeV scale mass
(as obtained in gravity med. SUSY breaking)
could be very difficult to probe at the LHC

[Cyburt et al., astro-ph/0608562. Pradler, FDS, hep-ph/06 12291 & arXiv:0710.4548]
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Late-Time Entropy Production [Pradler, FDS, '07]
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“Stable” Charged Massive Particle @ LHC

Long-Lived Stau NLSP
[from P. Zalewski’s Talk, SUSY 2007]
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Late-Time Entropy Production

[Pradler, FDS, '07]
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“Stable” Charged Massive Particle @ LHC
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The smoking gun for
Gravitino (or Axino) Dark Matter
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“Stable” Charged Massive Particle @ LHC
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Long-Lived Stau NLSP
[from P. Zalewski’s Talk, SUSY 2007]

\hPirsa: 08060183 Page 47/50 J




Gravitino DM with a GeV scale mass
(as obtained in gravity med. SUSY breaking)
could be very difficult to probe at the LHC

[Cyburt et al., astro-ph/0608562, Pradler, FDS, hep-ph/06 12291 & arXiv:0710.4548]
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Gravitino DM @ LHC «<—— Stau NLSP
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LHC particle detector stau

proton proton

The signal:
jets + leptons

+ 2 “stable”
charged particles
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Cosmological Constraints

[FDS, hep-ph/061 1027 & arXiv:0711.1240,
Kawasaki, Kohri, Moroi, hep-ph/0703122, .._]

Véry different from the large E+™'° signal of Neutralific DM






