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ANTARES project ANTARES project 

Fundamental research in “Astroparticle” physicsFundamental research in “Astroparticle” physics

and interdisciplinary researchand interdisciplinary researchand interdisciplinary research and interdisciplinary research 
in oceanography, geology et biologyin oceanography, geology et biology

19961996--2002 2002 
Site exploration and R&DSite exploration and R&D

20022002 2008200820022002--20082008
Construction of  12 linesConstruction of  12 lines

20082008--2013201320082008 2013…2013…
Operation for scienceOperation for science

Since 29 January 2007, 5 lines in operation:Since 29 January 2007, 5 lines in operation:
biggest neutrino telescope in northern hemispherebiggest neutrino telescope in northern hemisphere



Effective Neutrino AreaEffective Neutrino Area
AMANDA / ANTARESAMANDA / ANTARESAMANDA / ANTARESAMANDA / ANTARES



Region of sky observable Region of sky observable 
by Neutrino Telescopesby Neutrino Telescopesby Neutrino Telescopesby Neutrino Telescopes

AMANDA (South Pole)AMANDA (South Pole) ANTARES (43ANTARES (43°° North)North)AMANDA (South Pole)AMANDA (South Pole) ANTARES (43ANTARES (43 North)North)
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Angular ResolutionAngular Resolution

μμ

ν ν

μDeep inelastic scattering : μ 0.3°
Deep inelastic scattering :

< < 0.30.3°° for  >10 TeV :dominated by detector resolutionfor  >10 TeV :dominated by detector resolution



Expected limits for pointExpected limits for point--like sourceslike sources



ANTARES  DetectorANTARES  Detector 1122 lineslines2400m2400m

2525 storeys / linestoreys / line
3 PMT / storey3 PMT / storey

40 km to40 km to
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4450 m50 m
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Basic detector element: storeyBasic detector element: storey
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BeaconBeacon 

for timing 
calibration 
(blue LEDs)(blue LEDs)
1/4 floors
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10” PMT  Ham. R7081-200 a 08 0
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Deployment of Sea CableDeployment of Sea Cable



Deployment of Junction BoxDeployment of Junction Box



Junction Box at present timeJunction Box at present time

LINE 3 LINE 4 LINE 5

MILOMLINE 1

LINE 2

Interlink cables Line 6 deployed March 16,2007
Line 7 deployed April 6, 2007Line 7 deployed April 6, 2007
MILOM recovered in AprilSituation in 2007



Junction Box environment historyJunction Box environment history

♦ relative humidity
+  temperature transformer
- temperture electronics

2003200320032003 20042004 20052005 20062006 20072007

Only on for prototypes and testsOnly on for prototypes and tests On nearly continuouslyOn nearly continuously



Line 1Line 1Line 1Line 1

Operational since March 2006



Line deployment with CASTORLine deployment with CASTOR



Connections with IFREMERConnections with IFREMER
submersiblessubmersibles

RobotRobot
VICTORVICTOR

Manned submersibleManned submersible
NautileNautile VICTORVICTOR





7 lines in sea, 5 in operation7 lines in sea, 5 in operationpp
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Accumulated data taking timeAccumulated data taking time
Effective number of days with all losses and inefficiencies includedEffective number of days with all losses and inefficiencies included

~70% efficiency

1 Line 2 Lines 5 Lines



Counting rate in photomultipliers Counting rate in photomultipliers 

“baseline” rate
040K and bioluminescence



Bioluminescence rates 2006Bioluminescence rates 2006

Bloom of lifeBloom of lifeBloom of lifeBloom of life
in springin spring

??



Bioluminescence rates 2007Bioluminescence rates 2007

No springNo springNo springNo spring
in 2007in 2007

??



Cumulative mean counting ratesCumulative mean counting rates
Proportion of time mean counting rate less than given value

SpringSpring
20062006

SummerSummer
20062006

Winter Winter 
2006/72006/7

Spring Spring 
20072007

Autumn Autumn 
20062006



Data from acoustic positioning systemData from acoustic positioning system

Position of hydrophone
relative to line base location

25
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Radial position of hydrophonesRadial position of hydrophones



Line shapes Line shapes 
5 space points from acoustics system 

25 gradients (tiltmeter data from each storey)

Z  vs. YZ  vs. X



LED beacon Time CalibrationLED beacon Time Calibration

Line 1σ = 2.6 ns

MILOM~150 mσ = 0.7 nsσ  0.7 ns

~70 m
Δt [ns]



Coincidence rates from Coincidence rates from 4040K decaysK decays
40K coincidence rate from Gauss fit: 

13.0±0.5 Hz 13.0±0.5 Hz

γ e-
(β decay)

γ
10.5±0.4 Hz 40Ca

γ

Cherenkov

Simulation: 12 Hz ± 4 Hz (sys)

40K



Expectations of muon events in detectorExpectations of muon events in detector

Cosmic ray muons
penetrating 

Muons from neutrino
interactions

in atmosphere

to 2000m



Zenith angle distributionZenith angle distribution
First look at data, no position alignment usedFirst look at data, no position alignment used
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Candidates Neutrinos (I)Candidates Neutrinos (I)



Candidates Neutrinos (II)Candidates Neutrinos (II)



Date of neutrino candidate eventsDate of neutrino candidate events
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SummarySummary

ANTARES detector ~half completeANTARES detector ~half complete

Already largest detector in Northern HemisphereAlready largest detector in Northern Hemisphere

First data very encouragingFirst data very encouraging

Much work in progress to understand dataMuch work in progress to understand dataMuch work in progress to understand dataMuch work in progress to understand data

ANTARES 12 line detector finished early 2008ANTARES 12 line detector finished early 2008ANTARES 12 line detector finished early 2008ANTARES 12 line detector finished early 2008




