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Cosmogenic neutrino flux

Neutrinos are produced when UHECR interact with CMB:
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Atmospheric neutrino flux

Neutrinos are produced when cosmic rays interact with matter in the atmosphere:
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“The energy spectrum of atmospheric neutrinos between 2 and 200 TeV with the AMANDA-II detector* \\\'
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Atmospheric neutrino flux

example plot showing difference between atm. v, and v, neutrino
flux compared with the cosmogenic flux models:
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Neutrino cross section at high energies

Glashow-Resonance at

E=6.3 PeV

CC and NC cross sections from:
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A. Cooper-Sarkar, P. Mertsch, S. Sarkar [ arXiv:1106.3723v1]
"The high energy neutrino cross-section in the Standard Model and its uncertainty"
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effective area:

Effective area and event rate

A(E) = V pN, 6(E) P(E) &(E)
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V — sensitive detector volume, 6 km3
p — matter density in mol/m3,

N, — avogadro’s constant,

pN, — nucleon/electron density

G — Cross section

P — one minus absorption prob.

¢ — detection efficiency

number of events:
N = 27szCD(E)A(E)dE

® — neutrino flux,
T —time (here 1 year)

contained down going neutrino Events

P(E)=1
with perfect efficiency
e(BE)=1
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Event rates in KM3NeT

differential event rates:
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MNumber of Events

Cumulative event rates

Number of events from a given energy:
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Smearing of events

smearing the events with a gaussian as a model for the energy
resolution of the detector:

(log(E)—log(E"))*
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also consider hadronic shower energy is only yE,:
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Smeared event rates

The smeared event rates with and without the glashow resonance:
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MNumber of Events

Smeared cumulative event rates

The smeared cumulative event rates with and without
the glashow resonance:

N.=03...5, E=017 ... 11 PeV N;=0.25...8.5,E=0.14 ... 26 PeV
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Summary a

« depending on the cosmogenic flux model we have 0.4-10
events of cosmogenic neutrinos from E~0.2 PeV per year in
the sensitive volume of the telescope

« taking smearing into account we get shower event numbers of
0.25-8.5 per year at energies from E~0.14 PeV

- afew years of measurements would put strong constraints on
the parameter space of the cosmogenic flux

* most optimistic atmospheric prompt models can be excluded
by the measurements of AMANDA and IceCube

a
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Outlook a

 full simulation of contained events in KM3NeT:
* trigger efficiency
* reconstruction efficiency
* energy reconstruction

* Include non-contained and non-shower events in our studies,
l.e. v, and v_events

 calculation of the model independent differential sensitivity
and of the discovery potential of KM3NeT to the diffuse
cosmogenic flux
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The End

Thank you very much for your attention.

GEFORDERT VOM

% Bundesministerium
fiir Bildung

und Forschung
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Comparison of non-smeared and smeared

dNidlog(E)

numbers

Differential event rate without glashow resonance:
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Comparison of non-smeared and smeared

dNidlog (E)

numbers

Differential event rate with glashow resonance:
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Comparison of non-smeared and smeared

MNumber of Events

Cumulative event rate without glashow resonance:

numbers
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Comparison of non-smeared and smeared
numbers

Cumulative event rate with glashow resonance:

a a
n 0E = 10
T o | I:l atmospheric Flukes 5 ‘ I:I atmospheric Fluxes l
5t s
E Cosmogenic Flules E o e i
2 . besk case [FRIL protes, dip, E _-1154! EeY¥) 2 b smagenic Fluzess
E 10° F raasznabie mat |srmaunu;pmur|.mp_[ = 3160 EeV] £ 10° = bl cide (FRIL proton, dip, €__ = 3160 EaV)
=] F reassnable mis (BFR1, mix, B = 183 EaW) - =1 remsonable max {SFA1LGREA, proton, dip, £ __= 11568 E¥)
= L v reasehable mis (unilonm, mln.'E__- 100 EeV} = N —_— |ﬁilﬁrﬂhlirh:ri|ﬁF.R1, "'"'_E.u.' 100 EaVy
T e . =+ =+ woreicase juniform, lowl__§ — — sonanns Measonable min fusifom, mix, E_‘_-1ME|"|'|
e T e—
— ) o e e —— L e e
10F =~ L= S
1
-1
10
10°E
10° 10 107 10° 10 10" 10"
Energy/GeV

Energy/GeV

‘ l\\\ . ERLANGEN CENTRE
v ¥ e 1] FoR asTROPARTICLE
PHYSICS

. . . D\ B4
21.02.2012 KM3NeT General Meeting, LNS Catania Dominik Stransky



