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Introduction

Introduction

The current astrophysical experiments provide a new handles to test BSM
physics:
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@ Antiprotons to protons

e dwarf spheroidal galaxies (dSph). ratio.
o Galactic Center -ray excess. @ Positrons to electrons
ratio.

Could this be new DM signals?
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Theoretical Framework Sterile neutrino portal

Sterile neutrino portal: Set up of the model
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W

Figure: Escudero, Rius and Sanz (1607.02373)

L= ppHH = M(HTH)? = i3ptd = Ao(010)* — Ao (H'H) (670)
— (9W(Aa + A75)N + YL HNg + hic.)
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Theoretical Framework Sterile neutrino portal

@ In this model we have two particles in the hidden sector: The
fermionic DM and the scalar mediator that allow the DM annihilation
to Sterile Neutrinos.

@ The main feature of this model is that it connects the generation of
neutrino masses and the DM.

e For any (My, My) in the ranges (1 - 3000) GeV we can always obtain
the correct relic density using Mg and a perturbative coupling!!

Qh? ~ 2020y (gV) ~ 2.2 x 10%cm? /s
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Theoretical Framework Sterile neutrino portal

Indirect signals
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o After hadronization the
final states of the process
are:

X=n~,P, et ..

@ How can we obtain this
final spectra?

Sarah
SPheno
Madgraph
Pythia
MicrOMEGAs

Invisibles 18

5/09



Can the model fit the GCE?
Can the model fit the GCE?

- Sterile Neutrino Portal DM .
T Rt high ey o @ Two sources for the GCE:

—— Total. Fit x2 = 24.878, pval=0.8

-6 ] Syst. modeling bck _
10 m Syst. scan GP ¢ = q)astro + q:)DM

® Ackermann et al. 2017

@ Best fit point (My, My):
(55,51) GeV

E%do,/dE,[GeV/cm?s]

@ Very impresive p-value:

P — value ~ 0.8 Il

101 100 100 102 103
E[GeV]
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Probing the model with DM indirect searches Constraints

Constrains from ~-ray and p

p

_ @ AMS-02 reports an anti-proton
"}/ rayS excess. There are a lot of

uncertainties in the propagation
model, for this reason we have
not fitted the excess.

@ Not any excess detected in dSph
by Fermi-LAT.

@ Even so, it provides a rough of
the constrain from p.

Can the model reconcile all of this measurements?
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Summary

Summary
—— p-value=0.1 B0 15 dSphs
—— p-value=0.3 AMS-02
p-value=0.5 =-- 45dSphs \
p-value =0.7 \\\
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Backup
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