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The pilot projects demonstrate the feasibility of
under-water neutrino telescope

Build a detector with an instrumented volume dkeast
1 ke following the experience of the pilot projects
(ANTARES, NEMO et NESTOR)

General specifications

- Better sensitivity than ICECUBE
- Deployment phase less than 4 years and lifetimaeyrdaan 10 years
- Failure rate bellow 10%

>

Reliability, simplicity, fast deployment technique

S
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11/2002 3/2004  9/2005 2/2006  9/2006

| |

First KM3NeT on
consultations of ESFRI Roadmap
ANTARES, NEMQ|
and NESTOR

Design Study
proposal submitted

KM3NeT on ESFRI .

List of Opportunities Design Study

FP6 design study 2006-2009 (9 M€)
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( includes the final prototyping stage)

CDR TDR
FP7 preparatory phase 2008-2011

governance Issues

KM3NeT

http://www.km3net.org/CDR/CDR-KM3NeT.pdf
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Locations of the three pilot
projects:

— ANTARES: Toulon
— NEMO: Capo Passero
— NESTOR: Pylos

All appear to be suitable

Long-term site
characterisation
measurements
performed and ongoing

Decisions: KM3NeT-PP

Damien Dornic - KM3NeT ISVHECRI 2008 - 2008/09/04



Astroparticle physics with neutrinos
— HE neutrinos « astronomy »
— Diffuse flux and link with CR

Dark matter and exotic particles

— Dark matter (WIMP) annihilation in the center b&tSun or in the GC
— Magnetic monopoles...

Neutrino and particle physics (-2LQ,. {year)
— UHE cross section

— Neutrinos oscillation

— Lorentz invariance test...

Earth and marine sciences
— Long-term, continuous measurements in deep-sea
— Marine biology, oceanography, geology/geophysics, ...
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Instantaneous common view: 0.Sr
Averaged common view : 1.5sr

KM3NeT (43 North) ICECUBE (South Pole)
s + Mkn 421

Mkn 501 MknS501
L RX 31713 Z-39 i CRAB WA Pl A

55433 oxaze.qa VELA, AR

Galactic center

Galactic center: visibility 0.66 GC not seen
Angular resolution: Angular resolution
E>10 TeV: ~0.1 deg E>10 TeV: ~0.7 deg
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Based only on muon neutring detection generated with &BEpectrum

Point source Diffuse

v, E? flux limits (90% c.l.)
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~ 50 more sensitive than ANTARES 3.8x10° E2 GeV cm?stsrt
~3 more sensitive than ICECU Bietter photocathode area and better angular tésoju
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A RX J1713.7-3945
N = HESS data

~, === fitted v s pectrum
caleulated v spectrum
—— meah atm. v spectrum

Cherenkov telescopes:

Suppose an hadronic model, HE
neutrinos flux can be derived
from HE gamma spectrum:
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RXJ1713-3946: extended source{ 1.3) and 10°
~75% of the time bellow the horizon 102
In 5 years: 5 neutrinos for 15 background eventgey— """ -

_ Kappes et al, astro-ph/0607286
Dornic et al, astro-ph/0711.2145
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Galactic X-ray binaries with radio
relativistic jets

Their structure similar to quasars
but ~1@ times smaller

Distefano, astro-ph/07062993
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HI

Recent Auger results on the correlation
with nearby AGNSs (z<0.018)

(Science 2008)
Neutrinos flux calculation from Cen A (4 Mpc):

, Detected number of neutrinos:
Assuming that 2 CR detecteé——— | patween 2 and several-1fer

in & window of 3.2° year following different models

Neutrinos flux calculation from few AGNSs detectedBESS:

After correction of the ISM absorption (EBL), nentr spectra calculation:

> | Very hard spectrum €1.8) ———— | Optimistic prediction
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If we suppose that CR are accelerated in jets, ttheyncan interact with the burst
X-ray photon (synchrotron from accelerated elecfrons

HE neutrinos production (> qq 10 TeV)

Prediction for GRB080319B (z ~ 0.94),

Interaction

()

0.5 events (x 1 order of magnitude) Domic et al, NIM Physics A
but very large incertitude on the model

Contribution for the diffuse flux: few 10 neutrinpsr year
Slow jet model of core collapse SN seem very promifen neutrino detection
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Scan mMSUGRA parameter space and calculate neutaxddit each point
Focus on points compatible with WMAP data

Detectability

-Bleu: ANTARES
-Vert: KM3NeT
-Rouge None of them
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« The KM3NeT infrastructure
will serve as a platform for
deep-sea and earth sciences

e Strong synergy with the deep-
sea science community

KM3NeT sites part of
ESONET (European Sea-floor Observatory NETwork)

EMSO (European Multi-disciplinary Sea-floor Observatorgaarch
Infrastructure) also part of ESFRI and FP7-PP
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» The successful experience of the pilot projectsaletrate the
feasibility of knP-scale underwater high-energy neutrino telescope
new window on the non-thermal universe

« The KM3NeT consortium is progressing towards thagletion
of the Technical Design Report (end 2009) which @effine the
technological solutions for the construction ofmakscale
telescope in the Mediterranean Sea

« The KM3NeT Preparation Phase started-aimed at asidige
legal, financial, governance and sitting issues
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%

Structure
= 1 e
Spacing 95 m

Each line
— 37 optical module
— Spacing 15.5 m

Each OM: 21 x 3" PMTs

Instrum. Vol. =1 km3

Not the final design
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Important HE flux measurement
without X or radio counterpart

No relativistic electrons, CR
acceleration ? ?

Aharonian et al., astro-ph/0510397
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———> | per km2 with an energy higher

) * o+

Few long GRBs were associated to massive SNe (type Ib,c).
Rate (SNe Ib,c) ~ 1000 Rate (GRB long)

If significant fraction of core collapse SNe are anpanied by mildly
relativistic jets, then neutrinos could be oRIROMPT signature of
these hidden source

(Razzaque, Meszaros & Waxman et al, Beacom & Ando...)

For a SNe at 10 Mpc, 30 events

than 100 GeV in a burst of <10 s

(in 10 Mpc: Rate > 1 per year)

, spectrum for a SNe at 10 Mpc in 1Rm
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