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Relic density

● Gravitino is thermally produced if reheating 
happens at temperatures higher than the 
SUSY scale (~ 1 TeV)

● R-parity violation implies that NLSP does 
not contribute

● Leptogenesis requires Tr>10 GeV⁹
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Gravitino Dark Matter

● Bilinear R-parity 
violation

● Universal gaugino 
mass at GUT 
scale

● Thermal 
leptogenesis

● Relic density, 
BBN
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BBN

● If Gravitino is not the LSP, it could spoil 
BBN → Tr < 10  GeV⁶

● If Gravitino is the LSP, the NLSP is meta-
stable → light gravitino

● R-parity violation allow to avoid these 
constraints as the NLSP would decay 
promptly into SM particle before BBN
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R-parity Violation

● Lepton number is not conserved anymore so left-
handed ν mix with neutralinos, charged leptons 
with charginos, and sneutrinos and sleptons with 
Englert bosons.

● Sneutrinos get a vev
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Gravitino Dark Matter

● Possible decay 
channels: 
ψ→γν

Zψ→ ν

Wlψ→

hψ→ ν



 Timur Delahaye
Antiproton limits on Gravitino Dark Matter

Branching ratios



 Timur Delahaye
Antiproton limits on Gravitino Dark Matter

Gravitino Dark Matter

● Spectra normalized to DM mass
● Used PYTHIA 6.4 (QED corrections)
● Available online www.desy.de/~mgrefe/files.html

http://www.desy.de/~mgrefe/files.html
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Diffusion Model
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Diffusion Model
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Galactic Cosmic rays modeling

∂t Ψ−∇⃗⋅(K ∇⃗ Ψ−V⃗ cΨ )
+∂E (b lossΨ−D EE∂E Ψ )=Q ( x⃗ ,E,t )

Sources : supernova remnants, pulsars, cosmic rays +  
interstellar medium, dark matter (?)

propagation : diffusion model



 Timur Delahaye
Antiproton limits on Gravitino Dark Matter

Secondaries to Primaries
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Secondaries to Primaries

• K
0
/L

• V
A

• V
C

• δ

MCMC points towards 
*large δ and L
*reacceleration AND 
convection
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Results

● χ² analysis 95% confidence level
● With and without solar modulation
● Full scan over the B/C compatible parameters
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Results

● R-parity violation limits: ξ (∝ τ3/2×m3
3/2)-½

● Considerably reduces the allowed parameter 
space
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Results — Comparison

● Anti-protons are highly competitive with other 
methods
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Conclusion

● Gravitino Dark Matter is theoretically 
motivated

● It is not excluded yet
● Indirect detection through anti-proton is 

very complementary to LHC
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What is Dark Matter ?

● 5-30 May 2014 in Stockholm
● Registration deadline 10th of February

http://goo.gl/2UnVK7

http://goo.gl/2UnVK7
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