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ANTARES Science

High energy neutrino astrophysics:
Active Galactic Nuclei, Gamma Ray
Bursts, Galactic Centre, SN

Remnants, u-quasars...

Search for New Physics:
Binary Dark matter, Monopoles...
systems

Earth-Sea Science:
oceanography, sea biology,
seismology, environment
monitoring...
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Unambiguous probe of hadronic
processes

can be correlated with optical signals
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The ANTARES Site & Infrastructure

+ -
<
| N
e
D
o7

Fo

N

B




Region of sky observable by Neutrino
Telescopes
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ANTARES Site Exploration
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Building the Detector - 1
Main Cable and Junction Box




Building the Detector - 2
Line Deployment




Building the Detector - 3
Line Connections




Detector on Seabed
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Detector status after completion

u'Déad Channel Monitor

Run 34448  Sat May 31 01:04:12 2008

; Line 1 - 12 Physics Trigger (th2 10 p.e.)
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in-situ infrastructure
foreseen
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Continuous baseline:

Radioactivity in the sea
(40K)

+ bioluminescent bacteria

40
K
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4160
timeN\since Runstart (sec)
Bursts:

bioluminescence from
Macroscopic organisms
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Long term variations due to seasonal and sea current variability
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Precision (~5%)
Peak offset monitoring of OM
efficiencies

Cheren%v
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40K
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Line 1-12 K-40 peak offset | offset_all |

29/12/2008 Entries 651
Mean 0.1887
RMS 0.5527

Cross check of
time calibration
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time offset, ns
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All OM pairs of Line1 during more than 2 years

OM gain drop reduces efficiency

Recovery after threshold retuning

Recovery due to HV off during period of cable repair
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Position Alignment
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Online Triggers
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Muon triggers
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Atmospheric Muons

Example of a reconstructed down-
S going muon, detected in all 12
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Neutrino-induced muon

—
e
Example of a reconstructed up-going
Run 34927 Frame 1155 muon (i.e. a neutrino candidate)
Zonith . 348 Trigger bits 80002020 detected in 6/12 detector lines:

Line 1-12 Physics Trigger (thi
Fit on 5 line(s)

123456 photons

Time [ns]: -460.00
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Detected Neutrinos
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log, [E, (GeV)] 109,[E, (CeV]
For EC1<10 PeV, Aeff grows with For Ea <10 TeV, the angular resolution is
energy due to the increase of the dominated by the [J-[J angle.
interaction cross section and the muon
range. For EL1>10 TeV, the resolution is limited

by track reconstruction errors.
For EC1>10 PeV the Earth becomes
opaque to neutrinos.
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Toward a km3-scale detector

in tha NMaditarranaan ean

Antares (1/50
km3)
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PTMs FACING
UP + DOWN
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The challenge

Build in a reasonable time W4 years
New deployment techniques
Speed-up integration time
Sub contract part of the production

At a reduced cost s ame T i
Simplified architecture SRt R E e
Reduced maintenance pin e e
Multi-line deployments fa e s

-~



Timeline towards construction

Design Study

Final

prototyp
ing

Good match to advanced LIGO/VIRGO facilities



Outlook
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Real-time readout and in-situ power capabilities facilitates
a large program of synergetic multi-disciplinary activities:
acoustics, biology, oceanography, seismology......
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