
7.5-yr High Energy Starting Events (HESE) 

‣ full sky


‣ high-energy threshold


10-yr Through-going muon neutrinos (TG)


‣ northern sky only


‣ very high energy threshold


11-yr ANTARES showers and tracks


‣ mostly up-going 50 events


‣ events up to ~ 300 TeV

1. NEUTRINO TELESCOPES DATA IN 2019
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ANY TENSION AMONG THESE DATA SUGGESTS DIFFERENT COMPONENTS THAT DOMINATE 
THE NEUTRINO FLUX AT DIFFERENT ENERGIES AND/OR COME FROM DIFFERENT REGIONS 

OF THE SKY (E.G. GALACTIC COMPONENT)
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Galactic Center 
(high DM density)

DIFFUSE

6. FUTURE GAMMA-RAYS SEARCHES

‣ Diffuse searches provide the strongest 
constraints on decaying Dark Matter.


‣ Point-like searches towards the Galactic 
center (like in CTA) are dominated by 
background.

2X2 ROI 
GALACTIC CENTER
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background

CTA SENSITIVITY (50 HOURS)

ALREADY EXCLUDED BY FERMI-LAT
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power-law flux:

MC et al., ApJ 851 (2017)

(combining IceCube and ANTARES)

2. TENSION WITH A SINGLE ASTROPHYSICAL POWER-LAW

There is a tension at 2𝝈 level between HESE (full sky) and through-going (Northern sky) 
data under the hypothesis of a single astrophysical component.

More about spectral index 

‣ Fermi mechanism:


‣ p-p sources:


‣ Blazar TXS 0506+056:
�astro  2.2
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TWO-COMPONENT FLUX?

3. DARK MATTER AT 100 TEV?
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Dark Matter

MC et al., PLB 773 (2017) 591

BEST-FIT OF 6-YR HESE

4. TWO-COMPONENT FIT
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Relation between true vs deposited 
neutrino energy included
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HESE 
effective area

EXPECTED NUMBER OF EVENTS

µ = NT +NS +NNC
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DECAYING DARK MATTER FLUX

Galactic component 

Extragalactic component 

Main quantities 
‣ NFW DM halo density profile

‣ Energy spectrum computed with PPPC4 package
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BINNED LIKELIHOODMAXIMUM LIKELIHOOD FIT

b = atm. background 
n = 7.5-yr HESE data

We have analyzed the 7.5-year HESE data with decaying Dark Matter + an astrophysical power-law, with and without the through-going muon neutrinos prior.


‣ A Dark Matter component is preferred at 68% C.L. for some decay channels.


‣ Multi-messenger analyses are important: leptophilic decay channels are still viable!


‣ Angular analyses are crucial in order to firmly exclude a Dark Matter component. See poster #494 by Ariane Dekker!
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HADRONIC CHANNELLEPTONIC CHANNEL

EXCLUDED BY GAMMA-RAYS
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