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Outline

* Neutrino astronomy

ANTARES telescope

* Point source searches
* Transients with ANTARES
KM3NeT
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Neutrino astronomy

Neutrino advantages :
* Stability = No disintegration on its path
* Electrical neutrality = No deviation because of magnetic fields,

localization of the source direction
* Low cross section of interaction with matter = Escape from the dense

areas of the Universe
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Pulsar
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Dark matter
Gamma ray burst

(Exotic physics)
* Magnetic monopole
* Nuclearite
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Acceleration processes iy

Leptonic process Hadronic process
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The neutrino detection emitted by the extragalactic sources is an unambiguous
prove for the existence of hadronic process in this sources
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. 3D network
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RWLARE

m Up-going & down-going muons

* Up-going muon
* from atmospheric neutrino
* background

* down-going muon
* from cosmic ray

* * background
* BN

P

* Up-going muon
* from cosmic neutrino
* signal
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Sky Map (observable regions)

ANTARES lce Cube

Galactic
Centre -

January 26th, 2010 Meudon - G. Halladjian 9



12 lines
25 storeys
3 PMTs/storey
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Track reconstruction

* Search local hit coincidences in 20 ns time
window

* Need 5 local coincidences (minimum) on 2 lines
(minimum)
* Reconstruction is based on 3 main steps:
— Prefit : chi2 minimization
— Mainfit : M-Estimator maximization
— Postfit : Likelihood maximization

A = log(L)
NDOF
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Angular resolution
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Angular resolution better than

0.3° above a few TeV, limited
by:

* Light scattering + chromatic
dispersion in sea water:

o~1.0ns

* TTS in photomultipliers:
o~1.3ns

* Electronics + time calibration:
0<0.5ns

* OM position reconstruction:
0<10cm («~ 0<0.5ns)
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Down-going muon
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2007 data

— data Upgoing muons
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2008 data

| Elevation |
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Data acquisition

3 candidates cosmic neutrino / day

10 neutrinos per day (reconstructed on > 1 lines )

80 100 120 140
days since 1st of August 2009
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cosmic neutrino

atm. neutrino

[
»

simulation E

Energy spectrum study:
Evidence search for any statistically significant + v = 2.0 for cosmic neutrinos

neutrino excess for a given algorithm + v = 3.4 for atm. neutrinos
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Discovery Power

(for a given source)

Discovery Power

Discovery Power
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2007+2008 Sky Map

750 up-going neutrinos

g.u L]
ANTARES - Preliminary

| _180°

Galactic coordinates
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) Sensitivity to the point source

‘.\'\'ARG

v, EZ flux limits (90% c.l.)
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The gamma ray absorption will
increase with energy increasing
= gamma GeV source will be add
to the candidate TeV source list

log [eu(€) ergs cm'e’]

S5 4 3 -2 -1 0 1 2
log E (eV)

Candidate source selection
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Triggered search

Off-time To Off-time
— ‘ D —

—

Requires Satellite trigger

Low backgrounds due to direction
and time coincidences
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Transients with ANTARES =

Rolling search

Events

! “ Tllme
— 3 EVT
1 evt — ) it
1 evt

Full sky search (see all GRBSs)
24hr/24hr

Sliding time window around events
Sensitive to dark bursts

Fast online reconstruction =
optical follow up to identify source
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Sensitivity of the ANTARES  E®
to GRBOSO916C (LAT)
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Z=4. 35 w0 | Fermi: full gamma-ray spectrum up to GeV
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Opacity constraints =» lower limit on
the boost Lorentz factor (600-900)
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=» apply stacked analysis of all
triggered alerts (~176 in 2007-2008)

=»analysis of the ANTARES data
on-going (unblinding requested)
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@) Optical Follow-Up with TAROT

Operational since Feb 2009, supported by PCHE

; 20l alert
Fast online - Rg"lng _
reconstruction Trigger

all data to shore

Total latency: < 1s

reurino detector

ANTARES

Trigger settings are tuned to send | : :
1-2 alerts/month TAROT La Silla

Doublets (15min, 3°*3°) or
Singlet (high-energy) triggers
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ANTARES, today

12 lines
900 photo-detectors
R Construction & deployment :

2 years

o s E

Instrumented line
Environment science
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. Instrumentation ~ 100-200 Iinés

~ 20 storeys with photo-detectors
spacing ~ 40 m S

~ 5000-10000 photo-detectors

volume
~ 1 km3
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m Sensitivity to the point source

v, E flux limits (90% c.1.)
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