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2020: Context of the neutrino detection
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Antares: 2007-2016(7) — data taking and analysis
on going

KM3NeT: deployed on 2 sites (It + Fr)
phase 1: ~30 lines (2014-2016 funded)
phase 1.5: 2 x 120 lines (2020 ?)
phase 2: 6 x 120 lines
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2020: Context of the neutrino detection

ICECUBE PRELIMINARY

Cosmic neutrino: the signal seen by IceCube
2010-2013 as diffuse fixes the scale
=> 37 events for 15 expected for background
=> dominated by shower (poor resolution)
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Transient sources detection

Telescopes provide alerts (opt/radio/X-ray/gamma)
Examples: GRB, X-ray binaries, blazars, SN Ib,c
Analysis neutrino: offline / real-time

AYAAAS

Neutrino telescopes provide neutrino alerts to the community
Analysis online




ANTARES: follow-up program

ANTARES
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8 ANTARES Shore Station: 3 types of triggers:
On-line reconstruction - doublet (0.04/yr)
Trigger decision - single HE (12/yr)
Alert message (GCN format) y - single + loc galaxy

directions (12/yr)

Real time

Avantages:

Perfomances:

Optical telescopes Optical images

Sky coverage (>2r sr) + high duty cycle
Very good sensitivity (1 neutrino could yield to a discovery !!!)
| No hypothesis on the nature of the source

" Send alerts in ~10s with a precision of 0.4-0.5deg

1 Alerts sent to TAROT, ROTSE, ZADKO, SWIFT/XRT



Follow-up program of IceCube
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Main targets: GRB, SN...

GRB neutrinos: relativistic jets (Fireball model) => 10 TeV-10 PeV neutrino
Meszaros & Rees, Waxman
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Internal Shock — EEEEECE Tt pp— mK

Collisions betw. diff. + , + ’ + R
mo v ot o v et vy

SN neutrinos: connection GRB-SN

(chocked jet, midly relativistic)
=> 100 GeV-10 TeV neutrino

Razzaque & al,, Ando & Beacom
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Some results
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ANTARES:
- Prompt data analysis 2009-2013 to
search for fast transient

gnitude

050603 \
\ L AL
O\ 070125,

N

c

ly
TNy,

Corrected R ma

N
=
Trrrrrrrrrrryrrrrrrrrrrrrrrrrrrrrr-r1

0* 107 107 10™ 10° 10’ 10°
................................... 100% of SNe t (days after burst in the observer frame)

-------------------------- 10% of SNe

Less than 4.2% .
of SNe have a jet op
with I'>10 -
-5.5/—

5_13/; ----------------- 1% of SNe

IceCube:
- Data analysis 2009-2011 to look
for core-collapse SN
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Limit on choked jet SN model, Ando & Beacom (2005)



Perspectives

First neutrino signal (diffuse flux)
=> no source identified
=> To detect first source => transient source
=> 2 ways: triggered : access to catalogues ?
alerts : access to time (or real time catalogue)

Remark: it is more easy for us to identify cosmic
electron neutrino: poor resolution from the
background compare to muon track.



