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λijkLiLj Ēk + λ′ijkLiQjD̄k + λ′′ijk ŪiD̄jD̄k

I If R-Parity is violated, the gravitino is one of few SUSY
dark matter candidates.

I The phenomenology depends strongly on which
R-violating operators we have.

I We want to investigate how the phenomenology depends
on the scenario and how the flavour structure of the
R-violating operators can be determined.
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Procedures for Calculating γ-Ray Flux

I PYTHIA
I Halo contribution
I Extragalatic, redshifted

contribution
I Smeared to resemble 15%

energy resolution
I Compared to EGRET data

E2 dJ
dE = 1.37× 10−6 ( E

1GeV

)−0.1 GeV
str s cm2
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Procedures for Calculating γ-Ray Flux

I PYTHIA
I Halo contribution
I Extragalatic, redshifted

contribution
I Smeared to resemble 15%

energy resolution
I Compared to EGRET data

I NFW profile:
ρHalo(r) = ρh

r/rC(1+r/rC)2

rC = 20 kpc
ρh = 0.33 GeV cm−3

I Averaged excluding disc:
|b| > 10◦

E2 dJ
dE = 1.37× 10−6 ( E

1GeV

)−0.1 GeV
str s cm2
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High Energy Gamma Rays from Decaying Gravitinos

Monochromatic line. Internal bremsstrahlung off leptons.

G̃f}`
l̃

n
l

l`fνl

l+eg
eG̃f l−

l̃de
d νl

Pion decay: π0fu
v

For Bilinear RPV see:
A. Ibarra and D.Tran
[arxiv:0709.4593]
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Typical γ-Ray Spectra from Gravitino Decay
Photon energy spectra, 040eq200LLE_121
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Typical γ-Ray Spectra from Gravitino Decay

Photon energy spectra, 040eq200LQD_133
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Typical γ-Ray Spectra from Gravitino Decay

Photon energy spectra, 040eq200UDD_112
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Γ2−body ∝ mG̃, Γ3−body ∝ m7
G̃

N ∝ m−1
G̃
, Flux ∝ E(∝ mG̃)NΓ

λmax ∝

√√√√FluxEGRET (∝ m−0.1
G̃

)

Fluxgravitino decay

λmax (2− body) ∝ m−0.55
G̃

, λmax (3− body) ∝ m−3.55
G̃
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I LLE gives hard positrons
I LQD gives π±

I UDD: problem with p̄?
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Positron spectrum, 040eq200LQD_122
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I Cosmic γ-ray measurements are important tools for
constraining scenarios with gravitino dark matter in
R-violating SUSY.

I Cosmic ray data, combined with LHC measurements,
might allow us to extract the dominant R-violating
couplings.

I Things to look at:
I Fermi/LAT, PAMELA.
I LHC.
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