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Limits of High Energy Astronomy
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I. Active Galactic Nuclei 
(AGN) and Gamma Ray 
Bursts are extremely 
powerful sources of 
radiation and particles

II. Low energy protons 
are deflected by galactic 
magnetic fields  

. High energy protons 
interacts with CMBR

III. Electromagnetic 
radiation interacts 
with CMBR

IV. Only neutrinos may 
come from the deepest 
region of the Universe 
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Neutrino Detection Principle
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I. Neutrinos coming from 
deep space cross the Earth 
interacting with the matter

II. Interacting by the weak 
charged current, neutrinos 
disappear originating the 
charged leptonic partner

III. Muons from 
propagate following 
straight trajectories
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HE  telescopes
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The ANTARES site
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The collaboration
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Physics results

• Diffuse flux

• Neutrino point source search

• Fermi bubbles research

• Multi-messenger search

• GRB results

• Flaring sources

• Gravitational waves

• Conclusion and perspective
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Diffuse flux
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Neutrino point source search
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Neutrino point search
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Fermi Bubbles research
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Fermi Bubbles

• Excess of gamma and x-rays above and below the 

galactic center

• Homogenius flux in 1/E2

• The galactic wind is possible origin

• An energy cut-off is probable

• The hadronic scenario is priveleged
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Fermi Bubbles research
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GRB sources
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Flaring sources

10 blazars (2008)

1 event in coincidence

41 blazars (2008-2011)

2 events in coincidence

6 microquasars

(AP 36 (2012) 204-210)
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Gravitational waves

• Visible sources-GRBs (short, long low luminosity)

• Invisible sources-failed GRBs

• HE neutrino used as a trigger

• NO coincedence found
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Conclusions

• ANTARES is the current largest neutrino telescope in 

the Northern Hemisphere

• Technically, it is a great success

• It has competitive physics results

• The potential of the data analysis is still big (shower, 

catalogs, statistics, analysis method improvement..
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The perspectives

The future is in preparation with KM3NeT:

• Aim to be the largest neutrino telescope on Earth

• A sensitivity largely improved

• A wider field of physics studies will be open (e.g. 

neutrino oscillations with the ORCA project)
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Thank for your attention!


