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Outline

e IceCube results <= PeV-scale supersymmetry

e Decaying Dark Matter as the origin of PeV-scale

neutrino events as observed by [ceCube observatory

e Realistic supersymmetric scenario (viable Dark
Matter candidates, future prospects)
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Ice-cube events - parametric dependence
EQﬁ = PeV QDM FDM
VdE,/ TMpM 0.1 i

For general Q-body decay of Dark Matter
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(for a DM component accounting for the whole DM of the universe !




Possibile PeV-scale decaying DM candidates

Neutralino

cannot produce required relic abundance as the cross-
section would be limited by the unitarity bound.

Gravitino

for this to act as a viable decaying Dark matter
component, R-parity has to be violated.

Sneutrino

can be a viable decaying DM component even when
R-parity 1s conserved !



Particle spectrum
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Can the decay of sneutrino explain the high energy IceCube
neutrino events ?



The neutrino interaction terms are:
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The neutrino interaction terms are:
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* Yukawa coupling yn ~ Fx /My ~ PeV /M,
* Scalar Trilinear coupling A ~ ynmpev ~ PeV*/M,

* Mass of neutrino My ~ PeV



Sneutrino decay modes
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Right-handed sneutrino: produced via freeze-in

mechanism
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Gravitino: produced via freeze-in mechanism
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Neutrino source spectrum
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Neutrino flux spectrum
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Gamma-ray spectrum
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Conclusions

With the main assumption of PeV-scale superartners and
PeV-scale reheating temperature

i. Gravitino makes up almost all of the DM of the
universe.

ii. Right-handed sneutrino makes up a very small
fraction of DM, yet its decay explains the IceCube
neutrino flux.

iii. The gamma ray flux obtained from decay of
sneutrino might be observed by future gamma-ray

telescopes.
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Neutrino mass
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Parameters Dependence Numerical values
on (X) and F'x
Scalar /squark mass (m;) Fx /M, O(1) PeV
Higgsino mass parameter () Fx /M, O(1) PeV
Higgs mixing parameter (B),) s (92 M) O(1) PeV
RH neutrino mass (my) Fx /M, O(1) PeV
Lepton number violating B-term (By) | (X)FxFx/M? | O(10~'2) PeV?
Trilinear scalar couplings (A;) Fx /M, O(1) PeV
(except involving sneutrino)
Sneutrino trilinear scalar coupling (Axy) yﬁi%"“ O(1071°) PeV
Neutrino Yukawa coupling (yy) Fx/ Mg OEe=




