ANTARES - latest newsANTARES - latest newsLee F. Thompson IOP Futures MeetingBirmingham, June 1999

ANTARES Project ANTARES Project R&D Phase AimsR&D Phase Aims¥To identify and measure a suitable deep-sea site to construct a neutrino telescope�optical backgrounds�optical fouling�water transparency�site survey¥To test the mechanics and logistics of deploying detector strings to this depth�prototype line deployment and retrieval�line deformation and positioning

detector performance vs configuration � physics simulations and predictions

Detector StrategyDetector Strategy¥Therefore a 3-D matrix of optical sensors such as PMTs will record the passage of the muon through the detector¥A detector that looks down uses the Earth as a shield against all particles except neutrinos¥A neutrino telescope detects muons originating from the charged-current interaction of neutrinos with nuclei.

Site EvaluationSite Evaluation¥Site parameters investigated via the regular deployment and retrieval of test strings¥Proposed site is at 2400m depth and is 40km from the southern French coast¥3.5p sr of the sky is visible. 0.6p sr overlap with AMANDA

Water TransparencyWater Transparency¥Last summer a new technique was deployed using a pulsed blue LED flasher along with a TDC for timing information. This enables information on both the absorption and scattering lengths to be determined¥Data taken with this experimental setup in July �98 and March �99 are well reproduced withLabs ~ 50-65mLscat ~ 250m< cos Q> ~ 0.0 ¥Some evidence of seasonal variations

(3,12,100)

(3,16,100)

(3,20,100)

log^{10}(E^μ(GeV))

effective area (km_2)

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

2 2.5 3 3.5 4 4.5 5 5.5 6

(3,16,120)

(3,16,80)

(3,16,60)

0 log^{10}(E^μ(GeV))

dN/dlog^{10}(E^μ) (year_{-1})

true spectrum reconstructed spectrum true spectrum 0 r�solution

10 -3

10 -1

10

10_3

10_4

2 4 6

10 -2

1

10_2

2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7

log^{10}(E^ν(GeV))

median angle (degrees)

angle ν-μ^{rec.} angle ν-μ^{truth} angle μ^{truth}-μ^{rec.}

0

0.25

0.5

0.75

1

4 6 log^{10}(reconstructed muon energy at detector (GeV))

dN/dlog^{10}(E^μ) (y_{-1})

Atmospheric Neutrinos

Blazar Neutrinos (Protheroe)

10 -2

10 -1

1

10

10_2

10_3

3 3.5 4 4.5 5 5.5 6 6.5 7

CRESST UKDMC-NaI-present

UKDMC-NaI-future UKDMC-Xe

ANTARES-Sun

Current StatusCurrent Status

¥With all of the goals of the R&D phase

successfully completed the project is nowmoving to the

construction phase.

¥A 12 string detector has been designed of

area 0.1 km

2

comprising:

�4 densely populated strings (8m spacing)

�8 sparsely populated strings (16m

spacing)

¥Remainder of funding being sought from

UK, Netherlands, Spain and EU.

ANTARESANTARES

CollaborationCollaboration

¥ France� CPPM (Marseille)� DAPNIA-DSM-CEA (Saclay)�

¥ United Kingdom� University of Birmingham� University of Oxford� University of Sheffield¥ Russia� ITEP (Moscow)¥France Telecom Cable, Electron Tubes Ltd.,etc.

UK InvolvementUK Involvement

¥The Birmingham, Oxford and Sheffield

groups have physics analysis interests in

�Neutrino Astronomy (AGN, GRBs, etc.)

�Searches for neutralinos

¥Hardware committments focus around a

common theme of design, provision, testing

and assembly of electronics components in

the optical modules and of light sources for

detector calibration and water quality

monitoring:

(Oxford)

�design of optical beacons for calibration(Sheffield)

ANTARES OpticalANTARES Optical

ModulesModules

¥Each optical

module comprises

�a PMT�am-metal cage� digital readout�high voltage feed-

per floor) and

multiplexed to

shore over electro-optical cable

Summary and OutlookSummary and Outlook

¥A large-area neutrino telescope enables a

broad science mission capable of addressing

a large number of topics in astronomy,

astrophysics and particle physics.

¥The collaboration is still less than 3 years

old and has made excellent progress.

¥As the first phase of the programme (R&D)

draws to a successful conclusion a first

operational string will be deployed in

Summer 1999. ¥

New collaborators are always welcome!