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- 900 PMTs
+ 12 lines

- 25 storeys / line
* 3 PMTs / storey
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Basic detector element: storey

titanium frame: support structure
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Optical Beacon
with blue LEDs:

Optical Module:
10” Hamamatsu PMT
in 17" glass sphere
(0115 = 1.3 ns)
photon detection
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(in Ti cylinder):
Front-end ASIC,
DAQ/SC, DWDM,

power distribution... \

Clock, tilt/compass, Hydrophone:

acoustic positioning




Expected performance (MC Studies)

Effective area for v [m?]
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Angular resolution better than 0.3°above a few TeV, limi ted by:
» Light scattering + chromatic dispersion in sea water: 0 ~ 1.0 ns

» TTS in photomultipliers: 0 ~ 1.3 ns
> Electronics + time calibration: 0 < 0.5 ns
» OM position reconstruction: 0 < 10 cm («> 0 < 0.5 ns)



ANTARES Construction Milestones

2001 —2003:

» Main Electro-optical cable
in 2001

» Junction Box in 2002

» Prototype Sector Line
(PSL) &
Mini Instrumentation Line
(MIL) 1n 2003
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ANTARES Construction Milestones

2005 — 2006:
{\ » Mini Instrumentation Line with OMs
L

(MILOM) running since 12 April 2005
» Line 1 connected March 2006,

—

Junction Box




ANTARES Construction Milestones

L ast few months:

» Line 2 connected September 2006
» Lines 3,4,5 connected January 2007
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Coincidence rates from “°K decays

40K coincidence rate from Gauss fit;
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Simulation: 13 Hz £ 4 Hz (sys)

Useful for calibrations
Timing within a storey
Absolute PMT efficiencies
Agreement within 5%

Cherenkov



Line 1
hydro
phones

Acoustic distance
measurement of
hydrophones from fixed
emitters on MILOM
anchor + autonomous

transponders
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Time calibration with LED beacons
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LED beacon events between Lines 1 and 2

= Triggered Hits
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Antares data taking

g4u; ................................................................................................
More than 1 year of A
continuous data taking g
with growing detector and ~ Zwof

<

increasing efficiency
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Overall accumulated data oo
equivalent to 130 days a0
Highest efficiency 85%
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Data taking with 1 line 2 lines | 5 lines
Connection of Ist line 2nd line  lines 3-5



upward

Event displays

Hits are plotted for each line: z coordinate (height) as function time
Characteristic pattern in function of zenith angle and point of
closest approach between line and track
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Atmospheric muon bundle ?

250 .
- ANTARES preliminary 2006
200 — . Q
150 - *
- 3 " v + o
100 +
= . oo
>0 = oo, oo
- + 5
O [ + +
- + +
n +
-50 = * .\
100 A '
— +
-150 ;_ + + ...
-200 |-
_250 - L1 1 1 | | I I | | 11 1 1 | L1 1 1 | I W | | 11 1 1
-3000 -2000 -1000 0 1000 2000 3000

time (ns)



Atmospheric muon bundle on 5 line detector
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Do we see already neutrinos ? (A. Heijboer)
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5 string data
upgoing events
(cos 6<-0.1)

/ kink?
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Real data February 2007

(first 2 weeks of data taking)
Detector not calibrated, 5 lines only
No tuning of fitting & likelihood
Blind test !

Same structure found as in MC
Kink at same value !

MC study 3 years ago (PhD thesis A. Heijboer)
Complete fully calibrated detector
Track fit based on likelihood

Atmospheric neutrinos
Cut on likelihood allows to select genuine upward
going tracks



Run : 25922 Event : 3474 FrameTarget : 0 Framelndex : 53569
a: -53.897 b: 20.9544 t0: 57589859.58 0: 0.96013 ¢: 2.1613 # fits : 13
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Run : 25929 Event : 6742 FrameTarget : 18 Framelndex : 61770
a: 37.1598 b: 22.0721 10: 164892932.2 0: 0.61779 ¢: -3.7146 fit: 1/4
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