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Are there DM candidates in the SM?

THE STANDARD MODEL
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Supersymmetry: A new symmetry between bosons and
fermions

Unification of the Coupling Constants
in the SM and the minimal MSSM




Particle content in Supersymmetric Models
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Gauge interactions: Fixed
Yukawa interactions: Superpotential
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The running of mass parameters
with the mass scale
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Neutralino mass matrix in the MSSM & the NMSSM
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Collider constraints on SUSY models

Once the spectrum and couplings are computed, experimental constraints are applied
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Low energy observables that receive SUSY contributions
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Neutralino freeze-out and relic density
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Typical plane

standard CMSSM without @& LSP
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The gravitino can be the LSP in Supergravity
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Feynman rules for the gravitino interactions
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Gravitino production mechanisms




Thermal production of gravitinos




Thermal production of gravitinos




Assumption: Gravitino LSP & stable <--- R-parity conservation
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The degenerate scenario
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Collider and cosmological constraints in cNMSSM
(degenerate scenario)
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Spin independent neutralino-nucleon cross
section
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Numerical results




Conclusions

SUSY: Well motivated and most popular journey beyond the SM
Byproduct: Ideal candidates for CDM (axino, gravitino, neutralino)
Gravitino: Mass related to SUSY breaking scheme, interactions
completely determined by SUGRA Lagrangian

Degenerate scenario: Neutralino quasi-stable & no CMB nor BBN constréints,
only WMAP bound

NMSSM: Simplest SUSY model solving the mu problem
Points that pass all collider constraints: Bino or singlino
Neutralino direct detection searches: bino excluded,
singlino can be probed in future experiments
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