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Cherenkov light from µ induced by ν 
interaction detected by 3D PMT array
Time & position of hits allows the 
reconstruction of the µ (~ ν) trajectoryinteraction
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1996 - 2000 R&D, Site Evaluation
January    2000             Operation of ‘Demonstrator’ line            

2001            Start of construction at Toulon site
December 2002             Deploy  ‘Prototype sector line’
March         2003            Connection with Nautile submarine
March 2003             Start operation of prototype lines

2004             Start final assembly 12 line production
2006             ANTARES 12 line detector finished

ANTARES Project History



Detector GeometryDetector Geometry
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to the cable

Calibration
Beacon

Block of
Electronics
LCM

Optical Module
in the glass sphere

Hydrophone

10” PMT in the glass sphere Cage (magnetic shield)

Local Control Module (in the Ti-cylinder)

to the cable

Line Storey Elements



Optical Module
Blow-up of an Optical Module

Gel

PMT

µ-metal
cage

Base

LED

v Sensitive area ≅ 500 mm2

v Transit time spread < 3.6 ns (FWHM)
v Dark count (@ 0.3 spe) < 10 kHz
v Peak/valley > 2

PMT: 10”
Hamamatsu R7081-20

Main features
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The 900 PMT’s have been
characterized



Electronics
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Inside a Local Control Module

LCM_DAQ



ANTARES Site 

Submarine Cable

-2400m 

La Seyne sur Mer 

Institut Michel Pacha

Shore Station 



Demonstrator Line
Nov 1999- Jun 2000

42°59 N, 5°17 E 
Depth 1200 m 

ANTARES 0.1km2 Site
42°50 N, 6°10 E 
Depth 2400 m 

Existing Cable
Marseille-Corsica

Marseille

ToulonLa Seyne
sur Mer

New Cable (2001)
La Seyne-ANTARES

ANTARES Test Sites

~ 40 deployments and recoveries of test lines for site exploration
0.1 km2   Detector with 900  Optical Modules , deployment 2002- 2004

ThetysThetys



Site Explorations

3) Optical properties study:                28 deployments

1) Optical background study: 15 deployments

2) Biofouling-sedimentation study: 4 deployments



Construction of ANTARES Detector
Deployment of cable, Oct 2001

Test of line deployment, Nov 2001



Profiler for 
Sea currant 

(ADCP) 

Probe for salinity and 
temperature (CTD) 

Probe for 
Sound velocity 

Junction Box 

LED Beacon 

Laser Beacon 

Seismograph 

hydrophones 
hydrophone 

5 Storeys of  
Optical Modules 

Anchor with 
electronics 
containers Link Cables   

Prototype Lines
operated in 2003Prototype
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(PSL)

Mini
Instrumentation
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(MILL)



Prototype Line ready: Nov 2002



Time calibration in lab
Time difference of laser pulses between one  PM and others

One colour 
per LCM

A few 100 ns 
between two 
consecutive 
storeys due 

to difference 
in clock delay

ns

Number of 
hits

ns

before after
correction of clock delay



Deployment Prototype Line, Dec 2002



Deployment of Junction Box , Dec 2002



Performed with Nautile in March 2003

Submarine cable connection



Layout of ANTARES site in March 2003
Seismometer
March 2003

Junction Box
Dec 2002

Submarine connections
March 2003

Prototype Sector Line
Dec 2002

Instrumentation line
Feb 2003

Cable to shore
Oct 2001



Data from Prototype Sector Line 

Large variability of rates and burst fraction

Essentially bioluminescence

More than 90% of time below 200 kHz 



Clock SystemClock System

ON shoreON shoreON shore



Clock time reference system

1 ns

Mini Instrumentation Line

Prototype Sector Line

Light transit time to/fro line from shore

Difference in transit  times for two lines

10 days

50 ps



Broken Optical Fibre in Line Cable

Fault position
identified by
light reflection
methods
“OTDR”

Cable
dissection

Fault due to collapse of inner 
plastic tube under pressure



Connector Leak in MILConnector Leak in MIL

MIL recovered and diagnosed May 2003



Movement of line
Rotation of line



Inertial oscillations (Coriolis force)
velocity and direction oscillate
period 24h / 2.sin(λ) ~ 17.6 hours

Antares site: λ = 43o

Inertial Oscillations of Sea Current

Sea Current: Velocity and Direction



Oscillations in Line Orientation

Electronic compass in LCM’sè heading at 4 positions on line
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Correlation with Bioluminescence
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ANTARES
12 line detector 

2006

>2006
→ KM3


