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Abstract

Axino and gravitino particles are among the most promising candidates from supersymmetry (SUSY) to solve the dark matter identity problem. Both of them can easily evade the stringent direct
detection limits and provoke fundamental changes in the cosmology of the Universe. Whether either, axino or gravitino, is the lightest supersymmetric particle (LSP) and the other is the next-to-
LSP (NLSP) an exciting interplay arise. Moreover, distinct cosmological scenarios befall depending on the era in which the NLSP decays to the LSP in a so-called decaying dark matter model
(DDM). If the decay takes place between recombination and present era, stringent constraints exist, and studies claim that DDM models can relax some cosmological tensions. Furthermore, the
breaking of R-parity in SUSY models implies that the gravitino and the axino, can decay to a neutrino and a photon, giving a potentially detectable signal. In this work, we carry out a complete
analysis of the parameter space for SUSY models considering constraints from cosmological observations, y-ray experiments, and neutrino physics. In particular, we pay careful attention to the
uvSSM, which solves the u problem of SUSY frameworks and reproduces neutrino data, only using couplings with right-handed neutrinos v's. Finally, we show that the gravitino or the axino can
produce a y-ray signal detectable by the proposed e-Astrogam mission, and in a particular parameter region, a double 'smoking gun' could be present simultaneously from both candidates.
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DM decaying to photon-neutrino

- In R-parity breaking models, axino and gravitino can decay to photon-neutrino — y-ray signal is a sharp line with an energy half its mass — can be detected by y-ray satellite experiments,
such as Fermi-LAT or e-ASTROGAM.
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Conclusions

* We explored the multicomponent dark matter scenario considering axino and gravitino as DM candidates in the context of Decaying DM models, taking into account constraints from
cosmological observation, y-ray experiments and neutrino physics.

* \We showed the allowed mass range for R-parity conserving and breaking models. In the later case, both the gravitino and the axino can decay to a neutrino and a photon, giving a potentially
detectable signal.

* We applied the current y-ray limits and we showed the mass region where a y-ray signal would be detectable by the proposed e-Astrogam mission.
 Finally we found that in a special parameter region a double 'smoking gun' could be present simultaneously from both candidates.
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