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SuperKamiokande, Summer 1998
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What about the neutrino telescopes ?

L=L,cost
i 2 2 .2 i 2_ 2 2.
1 L Am~<=0,0035 eV, sin 26=1 1 - Am“=0,0015 eV, sin 26=1
> | :
= i muon -
2081 0.8
« I I
9 L
3'0_6 B ) 0.6
C Rlﬁ neutrino :
E 10 H-I- I
¢ 041 0.4
0.2 B 0.2 B
- _ 2 2 .2
i Am“=0,0055 eV, sin 26=1
0 _VI 1 1 | 1 1 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 0 i 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
E/cos 6 E/cos 6

C. Cérloganu NOWZ2000



0.1 km2 detector

—

Shore station/l

Electro-optic
submarine cable
~40 km

time resolution dominated by PMT
= = O =
O-TTS 13ns c)-clock 0.5ns pos Lo
absorbtion dominates the diffusion
A . 55m @ 466 nm
40 (60) KHz of (continuous) optical background
2400 m
~60 m @ o
/ T I @
A P : O @
~350m] ! TI @b Ty ¢
active & i 7T &L 4 .
= & 2T d & o 3 optical modules/storey
v I T I I3 ¢ Read-out cables
100 m¢ T L E i J —
H—— i 2 Junction Box
anchor . Acoustic beacon

C. Céarloganu NOWZ2000



Muon reconstruction

Track:
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Important optical background -> filters

Asymmetric detector -> single &

multi-string events
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Angular resolution
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Effective VVolume
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Selection = well reconstructed up going events

(single string: zenith < 45 deg, multistring: zenith < 80 deg)
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Containment Estimators

Single-string events
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Energy Resolution
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Potential Backgrounds

electron neutrinos

non contained muon neutrinos

©

atmospheric muons (mono & multi)

~ 10 days of multi-muons
<90 evt/year @ 90% CL

random optical background (K40)

@ more statistics is needed
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Oscillation Analysis

Survival probability

of muon neutrinos
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Exclusion Plots

% Simulate 1 high statistics experiment: “Monte Carlo” (no oscillations)
% Simulate many experiments with the ANTARES statistics (oscillations)

% Fit the oscillation spectrum with a straight line (normalisation free)

F N 0.01 ¢
1.2 E u :
B 2 .2 o S
- Am?=0,0035 eV, sin"26=1 <1 0.009 | . ,
o 1r 0.008 | Y T
= 0 * t 0.007 [ e e i
w 0.8 - - § § §
o - { 0.006 [ s SR 2
o [ + : é 5 |
" o6l + * 0.005 [ S
St 0004 b
0.4 0.003 ool S
- + ' - . Syst. :
: 0.002 Fooo L eror:10% -\ OO
02p I 5
[ 0.001 [ T
O _I | | | | | | | | | | | | | | | | | | | | O :I 1 | | 1 1 | 1 1 1 |
0 20 40 60 80 100 0.6 0.8 1
Eu/cos eu measured (GeV) sin 229

*
ANTARES, 90% CL =90% CL in 80% of the experiments

C. Carloganu NOWZ2000 11



Measurement of the oscillation parameters
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Independent measurement of each oscillation parameter
with a relative precision better than 33 %
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Systematic uncertainties

Detector environment - water transparency
- optical background level

The detector - OMs positioning
- timing resolution

} rate of events

oscillation spectrum
deteriorated (“washed out”)

Atmospheric neutrino flux - normalisation  -> rate of events

- Shape -> systematics for parameter measurement

how important ??
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Optical Background Rate

Error on zenith (degrees)
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Oscillation Parameters Measurement
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Conclusion

Good performances for the detection of the low energy

neutrinos ( E < 300 GeV)

mean error on the neutrino zenith improves from

5deg @ 20 GeV to 3 deg above 40 GeV

effective volume for upgoing events:
5 6

from~10 m @ 20 GeV to~2 10 above 100 GeV

relative energy resolution better than 30% (E u> 20 GeV)

A first analysis shows that with 3 years of data ANTARES

IS sensitive to the atmospheric neutrino oscillations:

*

it could exclude oscillations with the SK favoured parameters

if no signal

: : .2
it could measure independently Am? and sin 26
with a precision better than 33% over a large region

of parameters, if oscillation signal

... but systematic effects have to be considered carefully
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