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Summary

® |30 GeV Gamma-ray line from FERMI

® Decaying Axino and Gravitino (with
trilinear RPV) are capable of explaining the
signal



130 GeV Y-line

Studies on Y-rays from the Fermi data

T. Bringmann, X. Huang, A. Ibarra, S. Vogl, C. Weniger [arXiv:1203.1312]
C. Weniger [arXiv:1204.2797]
E. Tempel, A. Hektor and M. Raidal [arXiv:1205.1045]

and many more...

See T. Bringmann, C. Weniger [arXiv:1208.5481] for a review

From the Galactic Center, they found
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C. Weniger [arXiv:1204.2797] E. Tempel, A. Hektor and M. Raidal [arXiv:1205.1045]
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A DM signal?
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the Fermi Collaboration
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® Y-lines from the Earth limb?

® |nstrumental?

Still inclonclusive...

Summary & Updates:
C. Weniger [arXiv:1303.1798]

From A.Albert’s talk, the Fermi Symposium Nov. 2012


http://arxiv.org/abs/1303.1798
http://arxiv.org/abs/1303.1798

NOT SURE IEIT'S DARK
MATTER

"’-

N

OR AN EXRERIMENTAL
ﬁ—




What if it is a DM Signal?

Two possibilities!

Annihilating DM

Decaying DM




® Annihilating DM (such as neutralino in
SUSY)

DM Y (ov) ~ 10 * em’s™!
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® Y from loop effects

Typically...
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® Y from loop effects

Typically...

DM Y
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I 30 Gev WV boson etc.

Too much continuum Y & antiprotons!



Decaying DM in SUSY

G raViti n O F. Takayama, M. Yamaguchi [hep-ph/0005214]
® Small bilinear R-parity violation (RPV)

® | ooong lifetime
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Decaying DM
G I"aVItI NO F. Takayama, M. Yamaguchi [hep-ph/0005214]
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W. Buchmuller, M. Garny [arXiv:1206.7056]

Too much continuum Y & antiprotons!
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Theorists’ reaction




Branching ratio of annihilation/decay into photon should be
LARGE

Any other DM candidates!?

l

AXino
Gravitino with trilinear RPV



Axion as a solution of the
Strong CP problem

L=2~0 T6m2 F,‘,’,,F " from non-perturbative effects

but 6 <« 10~ from experiments (fine-tuning problem)

Introduce a new field a such that L = F/;IVFHW
167r2fa

at the minimum of the potential, (a) = —f.0



7 pa frapw for U(l) and SU(2)
16”2fa - gauge couplings
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ﬁ in See K.Y. Choi, J.E. Kim, L. Roszkowski [1307.3330] for a

review

® Small bilinear R-parity violation (RPV)

® | oooong lifetime — Decaying DM
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Branching rio I\érge enough to
explain the 130-GeV Y-line!
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M. Endo, K. Hamaguchi, SPL, K. Mukaida, K.
Res U Its Nakayama [arXiv:1301.7536]
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(Can explain dark radiation)
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Gravitino with trilinear RPV

G. Moreau, M. Chemtob [arXiv:0107286]
Tree-level decay
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Gravitino with trilinear RPV

suppressed by sfermion mass!
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Results
SPL [arXiv:1304.1992]
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cosmologically compatible with
BBN and Thermal Leptogenesis
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Anti-proton flux constraint for gravitino with
bilinear RPV

Decaying DM - SOURCE W. Buchmuller, M. Garny [arXiv:1206.7056]
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No anti-proton flux from trilinear LLE RPV
operators!
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Conclusion

2 SUSY DM candidates to explain 130 GeV line

Axino with Gravitino with
bilinear RPV trilinear RPV
® Well motivated ® no anti-proton
LLE
® (can explain dark (LLE)
radiation) ® compatible with
thermal

leptogenesis
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from Marco Cirelli’s talk

pata Movre
hawngover data!
let’s Pe more op&mis&a!
% FERMI gammas.
Tre ¥ ERMI line was i.:q,
bt it’s probably not DTV4. Weutrino experiments.
Ahtideuterons.

And also from HESS




Backup
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Gravitino vs Axino

Gravitino Dark Matter
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M. Endo, K. Hamaguchi, SPL, K. Mukaida, K.

Nakayama [arXiv:1301.7536;
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Annihilating DM vs. Decaying DM

Spatial distribution, Decay, NFWi=1.0, 1.7)
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W. Buchmuller, M. Garny [arXiv:1206.7056] J.C. Park, S.C. Park [arXiv:1207.4981]
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