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"‘ ,y\u'll be one of the Iargest partlcle dtectors
nomlcal Instruments ever built.
Hae c0nstructed not on land, but in the

""‘c,lﬁnanw.aters of the deep Mediterranean Sea.
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% 1o detect high energy neutrinos, elusive
particles expected from a multitude of -
astrophysical sources and which may be key to understandlng Our universe;

% to map neutrino sources for comparison with emission maps for electromagnetic
radiation over a wide range of wavelengths, including the visible;

% to provide a research infrastructure for deep sea scientific observations.

The KM3NeT consortium is a pan European effort
of leading universities and research laboratories
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E, J.Ej.fl ambs-may also help solve a great mystery of cosmology;

;ﬁaE yre of the universe’s missing mass.

ﬁroﬂomers belleve that as much as 90% of the universe is made up of
- lhvﬁlﬂe-undetected ‘dark matter’. Many cosmologists believe this to be
"_'t:nade up of weakly-interacting massive particles (WIMPs), primordial relics of

the big bang. Over the 14-billion year life of the universe WIMPs might have
accumulated at the centres of stars and planets, where their interactions
might produce neutrinos. The detection of a neutrino signal from the centre of
the Earth or the Sun would be a striking proof of the existence of WIMPS and
the nature of dark matter.

A cubic kilometre-scale neutrino telescope will open a new window on the
universe, crucial to the advance of understanding in a field which inspires
thousands of scientists all over the world.



i ol
hechaliEnUENCIRREULrIno detee

R OVWACEIINENC EIECT ANl EraSTE usive'Wo, which genera
ENERNHENESth without even neticing? To ¢ the one infman mJJJons

one option: a truly huge detector. The depths, ofif
. abysolutelyAIee!

interact, trare s

VEUEREECNRSER Ofifer cubic kilometres of clear water..

S
g
:Lﬁ

t O @ @

(=
=

(Q))
e

) (D
= o @

by a 3D array of photomultipliers. Time and .
position signals allow reconstruction /
of the muon (and neutrino) trajectory

2500-4000m /

Interactlon
with matter
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=ac o‘tbmult|p||er can register the electronic signal
—-'L‘Teated "by'just one photon of light — a vital requirement

~ since the Cherenkov light is extremely faint; typically only

_~=ane phT)ton will reach a photomultiplier 40 metres from

= the muon track.

Armoured undersea cable
with central stainless steel
tube containing tele-
communication optical fibres
linking detector site with
shore station
20-100 kilometres away

Photemultiplier tube with
a hemispherical photocathode

Cherenkov light from the muon is detected 4
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Photomultlpller mtegrated into
a transparent pressure vessel
to make an “optical module”

Photomultiplier tubes will be
installed with other components
inside commercially-made glass

pressure vessels able to
withstand 600 atmospheres;
the sea pressure at a depth
of 6 kilometres.
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> Array with 12 detection lines
in construction;
»> Each line of 25 storeys,
with 8 photomultipliers per storey,
rising 450m from seabed anchor;
» Lines relay data to shore
through seabed junction box.
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> R&D project for kms-scale
deep sea neutrino telescope;

» Test concepts for detector
deployment & interconnection,
data flow, power distribution
& photomultiplier development;

» Test site in Catania bay.

Viediterranean programmes

20000
Effective Area
for Ex10TeV
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» Tower of 12 floors in construction
rising 360m from seabed anchor;
» Each floor a 6-pointed star
with 12 photomultipliers;
» Muons reconstructed in a
single floor during 2003.
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Elrrrm'n :\"-’ s con5|dered by the KM3NeT ISIT (Intensified Silicon: Intensifier Target);
IO OO of the proposed ESONET a lander instrument of the type that may be
Cliel f-sea‘TIoor observatories used for boluminescence monitoring in

R KM3Net site survey.

Mora moro, the Common Mora taken at 100m in
the Northeast Atlantic using the ROBIO
(Robust BlOdiversity) lander

Analogue Doppler current profiler
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,,,,, I HEVIR, Hellenic Open Univ., NCSR Demokritos,

‘! INOA/INEstor, Univ. Athens

SFEIEnEE T Dublin Institute for Advanced Studies, Dublin

CNRASMAR, INEN! (Univs. Bari, Bologna, Catania,
Genova, Napoli, Pisa, Roma-1, LNS Catania,
ENE Erascati), INGV, Tecnomare SpA

s NITKHEF/FOM, Univ. Amsterdam,
Univ. Utrecht, KVI/Univ. Groningen

IFIC/CSIC Valencia, Univ. Valencia, Univ. P VValencia

_ N%: Univ. Aberdeen, Univ. Leeds, Univ. Liverpool,
7/ ﬂ Univ. Sheffield

The first phase of the KM3NeT project is a 20 Million Euro design study,
partially funded under the Research Infrastructure portion of the 6
framework programme of the European Community. The three-year study
willraddress all'aspects of design, construction and operation, leading to a
detailed'design for a cubic kilometre-scale deep-sea observatory.

CONTACTS:
http://www.km3net.org

Coordinator : Prof. Ulrich F. Katz katz@physik.uni-erlangen.de
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