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Cosmological Constraints on the SuperWIMP parameter space

[ Big Bang Nucleosynthesis: 1. Photo-dissociation of Nuclel due 1o energy injection.
2. Changes of primordial abundances of H, He-3, He-4

1 CMB Spectral Distortion: 1. Energy injection between 10°- 1013 s
2. The blackbody spectrum is distorted.
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d CMB Anisotropies: 1. Energy injections for lifetimes > 1013 s affect temperature and polarization
"# % G "4 . 2. lonizes neutral hydrogen.
' 3. Increases free electron fraction
Q > 2 SRR 4. Changes acoustic peak patterns in the CMB angular spectrum.
| d Lyman-alpha forest: 1. Quasar spectra show Ly-a spectrum along the line of sight.
R 2. Probe of small-scale fluctuations
*#+',)-./0(1%2 3. SuperWIMPS with non-zero velocity dispersion, suppression of power spectrum.

 Relic Abundance: 1. Collider limits force neutralinos to masses above 34 GeV 1o saftisty relic abundance.
2. s-wave annihilation with perturbative couplings limit it to below 100 TeV.

 Collider Constraints: Long-lived particle searches at the LHC and fixed target experiments.
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d Gravitino SuperWIMPS are extremely constrained from Cosmology 0.8" mg/GeV " 99.99¢ for neutralino masses of 100 GeV
0 Axinos with decay constants ~ f,= 1014 GeV or above also have very strong constraints Mo =2.7 TeV 10! ma/ GeV'! 269999( fa =10 GeV

1 Collider constraints are sub-dominant and model dependent
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