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Why to detect UHE at a Kn#
Neutrino Telescope?

At ultra high energy extragalactic-flux dominates
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Two Main reasons for UHE

The extragalactic contribution dominates:
extragalactic astronomy

It IS possible to measure simultaneously the
neutrino flux and the -Nucleon cross
section, at energies and kinematical regions
never tested. Eventsand induced.

Final results:
The sensitivity increases for proper
km3-NT shape and orientation
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UHE Neutrinos are produced via
* The Acceleration mechanisms of UHE charged partigles
* The Propagation in the cosmo of UHE particles

P+ pt+te +e* proton pair production

N+ N+ n photo-production of single or
multiple pions

n p+e + neutron decay

Due to neutrino oscillation and UHECR we expectadtrthe same
UHE fluxes for . But the fluxes are still unknown!

e ]
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tracks in water (air)
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Let us consider a Kn¥ in all the three sites proposed
In the Mediterranean

e Just a cube dglucial volume

* No experimental details (Simplicity ansatz: each
charged leptons crossing the fiducial volume Is ctet®

e Underwater surface profile

We generate possible neutrino tracks which account
for the characteristics of Earth surface profile.
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For crossing the rock (Earth-skimming)
or water.

k.(E ,E:r, W)=k ' (E E;r. W,)+k"(E E,;r, W)

[ a? rr a?

IS the probability that an incoming neutrino crossing the
Earth (rock “r’ events) with energy E and direction
produces a lepton emerging with energyE , which enters
the fIdUCIa| volume through the lateral surface dS, at the
p05|t|onr Similar definition for (water “w” events)
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ki(E, Eira W)

Takes three contributions, the main one is:

Zmax fEV
k'(E ,E,;r,W.)= dz dE,RP, PP, +...

tral
0 0

This process occurs if

1. the survives for some distance in the Earth ( P,)
2 inz, z+d  P,)

3. the comes out from the Earth before decaying ;)
4

the is able to reach the fiducial volume (P,)
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P, = Exp - — SR d(E, - E,e ")
ct, b r, E, E

z,"> and zm&are the total lengths in water and rock for a given
track. It depends on the real surface profile.
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Apertures for
tracks crossing
the rock in Nemo

Matter Effect!
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Apertures for
tracks crossing
only water in
Nemo




Comparison of Apertures

Auger FD \\’

/ Nemo water

N Nemo rock
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Kalashev et al. 01, 02, Semikoz & Sigl, 03
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# of yearly events crossing the rock and the water
for a WB flux at Nemo. The same for other sites.

Surface |Nemo-r |Nemo-w

D 0.006 0.000

U 0.000 0.213

S 0.026 0.177

N 0.023 0.182

W 0.034 0.169
Even a factor 10 E 0.019 0.188
for more Total 0.11 0.93

copious fluxes!

Mainly a shadowing effect!
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Rock/water events is a good estimator ofNucleon cross section

Unless does not decay in the NT it cannot easily disentalegl
from
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Work in Progress!

The real observable is the energy losg) in the detector summin
muons and tau’s contribution. An appropriate binnma@rrival direction

and energy deposited provides a way to disentamglgrino flux from
neutrino-Nucleon cross section,

E=10-10 GeV
(Standard), (GZK_WB)

E> 13 GeV

(Standard), (GZK_H)
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Distribution in arrival direction/energy loss rate for &




Dependence of the event rate upon the shape of tNd detector
for a fixed total volume of 1 km3.

CUBE — PARALLELEPIPED

Consider the E and W surfaces enlarged by a fa8ton the
horizontal dimension, and the N and S surfacesgbeaduced by the
same factor, keeping the height of towers stilhi. k

rock events per year is enhanced by almost a factor 2om 0.11
to 0.18 for the GZK-WB flux (enhancement enlarges for mee
energetic neutrino fluxes). Moreover, the expectedate of water
events increases by a factor of the order of 50%tdm 0.93 up to
1.40 per year.
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Conclusions

« UHE neutrino detection allows for extragalactik@astronomy, and
makes possible the simultaneous measurements of Nheross,
section at energy ranges never explored befds2v(Physic®), and
the value of neutrino flux. This depends on thdéeg#nt behavior of
the rock and water events on these quantitiesl( in progresk

e To performe the measurement one has to enlargeutider of rock
and water events already too small. This can be dgnworking on
the shape of NT, in correlation with the positiohtlee coast line
(shadowing effect).
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