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Dark Matter particles X can decay or annihilate producing:

travel in straight lines Neutrino and Gamma-
(IceCube and Antares/KM3NeT) Ray Telescopes could

« Gamma-Rays can be absorbed provide important
(Fermi-LAT, H.E.5.5., CTA,...) information about the

nature of Dark Matter

X




lceCube observatlons
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lceCube observations
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Low- energy excess
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Low-energy excess
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Neutrino flux: our assumption

In addition to the atmospheric background, we assume two-component flux.
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The 6-years track data sample
(muon neutrinos from the
Northern Sky) has some tension
with the previous single unbroken
power-law fits.
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Multi-messenger approaches provide very strong constraints to astrophysical

sources.
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Neutrino flux: our assumption

In addition to the atmospheric background, we assume two-component flux.
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Neutrino flux: our assumption

In addition to the atmospheric background, we assume two-component flux.
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Decaymg Dark Matter
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Anmhllatmg Dark Matter
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Dark Matter at 100 TeV
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Dark Matter at 100 TeV

102 . N E— —
: [l atm. v ] E |:| atm. v ]
n ; [ atm. u | [] astro. y=2.0
= | [] astro. y=2.0 | > [ Dark Matter |
O 10" o I (1] -
— [ Dark Matter §| — ;]; -
< | ] < $_L
O O
£ = .
ﬂ 0 ﬂ 0
100}
£ 10°, Lk 5 L
o | o |
- Southern sky - Northern sky
I 02 S COSQreC S ]_O i _1-0§C059rec §02
ToE 10* 10° 108 107 1070 10* 10° 108 107
Deposited energy [GeV] M.C., Miele, Morisi Deposited energy [GeV]
JCAP 1701

Astrophysical power-law with spectral index 2.0

——> Decaying Dark Matter component with Mpy; = 140 TeV
X — Lt



Dark Matter at 100 TeV

Events in 641 days
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Conclusions

Neutrino and Gamma-Ray Telescopes could potentially shed light on the
nature of Dark Matter.

The tension among different IceCube data samples could indicate the
presence of a multi-component diffuse neutrino flux.

The low-energy excess (100 TeV) can be explained in terms of Dark Matter:

« the statistical relevance of two-component flux (with Dark Matter)
ranges between about 26—4o;

« decaying DM models (leptonic final states) are favored with respect
to the annihilating ones (hadronic ones).

The need of more statistics at low and high energies emphasizes the
importance of future Neutrino Telescopes (lceCube-2gen and KM3NeT).
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High Energy Starting Events
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Astrophysical sources

Different astrophysical sources are potential candidates for the IceCube

observations:

» SuperNova and HyperNova Remnants

 Active Galactic Nuclei
 Gamma-Rays Bursts

p-p
sources

expected for CR reservoirs, |
where CR escaping from their

accelerators are confined in ;‘

magnetized environments for a )

long time ]t
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p-gamma
sources
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space




Power-law spectrum

Assuming a correlation with hadronic Cosmic-Ray, the neutrino flux is
Unbroken Power-Law
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Broken Power-Law

The spectral index is given by:
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Multi-messenger: p-p sources
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Multi-messenger: p-gamma sources

Spatial and temporal correlations with the Fermi-LAT observations point out
that the contribution of p-gamma sources to the diffuse neutrino flux is:

« Gamma-Ray Bursts — ~1% IceCube, Astrophys.J. 805 (2015)
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Dark Matter signal

The differential neutrino flux provided by Dark Matter models is given by
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Angular analysis

Scenario KS AD
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Angular analysis
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Angular analysis

clumpiness factor
Hooper, Serpico, JCAP 0706
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Angular analysis

Scenario KS AD
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Angular analysis

Scenario

o

Astrophysics. |epussuemes sy ey gm————

NFW 0.06-0.16 0.03-0.14

DM decay Tsoth. 0.08 - 0.22 0.05 - 0.19
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A2 = 10* oth. 09-28)x 107 [ (1.0-50)x107 J
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e Disfavor the correlation with the Galactic Plane

e Annihilating DM excluded for small clumpiness factor
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Forecast

We generate 10° sets of data according to the isotropic distribution, and
then we perform the statistical tests under the DM null hypotheses.
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