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Neutrino Oscillations:

Direction, Energy, Flavor

Dark matter search (WIMPs):

Direction, Energy

Cosmic point sources:
Direction, (Energy)

Diffuse cosmic neutrino flux:

S —
(Direction), Energy
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GeV TeV PeV EeV E,
... and also:  GzK-neutrinos

Z bursts

magnetic monopoles
topological defects
top-down scenarios
supernova detection




Eq dF, 5 [dE, (GeV cm2 st sr-l)
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90% C.L. muon flux limits (cm

=
o

=
o

=
o

10

| — ANTARES 1 yr
13 --- AMANDA 97-00
14
15
ANTARES
-16
P IR U N AU U SRR R

= MACRO
e SK

—— AMANDA B—-1(

~eo
-
e
~a
LI
L
-
-------
"mma
"mmw

AMANDA 97 00

-80 -60 -40 -20

20 40 60 80
declination (degrees)




Neutralinos from the sun

mSugra models with 5 GeV threshold vs Antares sensitivity
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intensity Ingm[EztiJ(E}!(GeV cm s 'sr )]
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BAIKAL Prototype
DUMAND Prototype
NESTOR Prototype
Higashi

Davitaev

Vavilov

Fyodorov

— Bugaev-Naumov
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field of view




Stopping power [MeV cm?2/g]
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log(D/F | cp)

Determination of L

attenuation
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D: Distance between LED and PMT
F ep- LED luminosity to obtain a constant current on PMT




Main Electro
Optical Cable

(deployed Oct. 2001)

Prototype sector
line (PSL)
(deployed Dec. 2002,

recovered July 2003)

storey with LCM

(local control MD

module) OO
Q/g)\o
Mg\o

storey with MLCM

(master local J

control module) 50

o b

100m

Junction Box (JB)
(deployed Dec. 2002)

12 m

both lines
connected to JB
in March 2003
string socket with by NAUTILE

acoustic release

Mini instrumentation
line (MIL)
(deployed Feb. 2003,
recovered May 2003)

Sound velocity,
current profile

100 m

Optical beacon,
transmissiometer,
acoustic receiver

100 m

seismometer,

acoustic _
transmitter/receiver
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Rate (kHz)

-

Low rate, burst fraction < 1%

burst fraction:
time fraction above baseline * 1.2

baseline rate

High rate, burst fraction ~37%

time(s)




Heading vs. date
(data from compasses in preproduction line)
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Current velocity

days since April, 1st

Current direction

(data from mini instrumentation line)







Some links between physics requirements
and design considerations:

Deterioration due to
screening by Earth.
Sensitivity depends on
detector volume
architecture

observation of (parts of)
upper hemisphere.

detection of ng, N¢

Important for point sources.

Threshold and sensitivity
depend on detector design
(e.g. photo sensor spacing).

km 3 sensitivity (?)
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how large is the real diffuse flux?
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34m

12 floors per
tower
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scale up

"dilute"




64 towers,

16 arms each,
20m arm length,
arms 40m apart.

64 PMs per tower,
4096 altogether.

WX 1

Underwater
connections.

Up and down
looking PMs.

Instrumented v
volume:
1.2 km3




A
& S
< Q
@) Cx
$ Q
N) ro%
1)

proceed with
national
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proceed,
TDR in 2007
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NESTOR

NEMO




Material and
deployment

Cables & connectors

Photo sensors

Software tools




Light guides

hybrid PM

Light







NEMO design for a
composite structure Junction Box:

steel vessel
to be filled with oil

synthetic material
(e.g. GRP)
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"disk like" acoustic signal

E=10PeV,

400m distance Dedenkov et al, 1994

skaryan et al, 1979

Learned, 1979

Shower with 10 PeV:

(49@}9@ (20mPa)




G.M. Wenz,
J.Acoust.Soc.Am.34(1962)1936
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