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Overview

Production of high-energy neutrinos
how?
why?

Potential emitters

Neutrino flux models for extragalactic sources
Active Galactic Nuclei
Gamma Ray Bursts
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Neutrino production
&2 Q@

Py 2 A* > ntn/nlp
2> utv, >etvev,v,
n’ > vy (E~TeV)
Pions: Correlation TeV Photons — Neutrinos
Optically thick environment: E ~keV-GeV

Main assumption:

L ~L ~L,
Photon luminosity:
Sources can be identified

Proton luminosity ~ TeV sources

Careful! - Other processes (Inverse Compton, proton
synchrotron can contribute, too!)

: ) : l Animation generated with povray
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G2

eSpectral index neutrinos ~ spectral behavior protons ~ 2
«Maximum neutrino energy ~ proton maximum energy
Normalization A : electromagnetic or hadronic emission -

(dependent on the underlying model)
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Diffuse neutrino flux

0y dn ~ dV ]
E )= [f b qray dz 4w dr(z)?

do, (E°, L, 2) single source flux =

dE, -

dn (L.7) source distribution function
dLdV

dv comoving volume 1 flux decreases

dz 47 dy (z)?| with distance d
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Why neutrinos, anyway? (l)

(a) Charged Cosmic Rays (b) TeV Photons
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Cherenkov

, : _ | Figure: Wolfgang Wagner, PhD thesis
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Potential HE neutrino sources

qgalactic:

The M87 Jet
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Ground based HST Image of the Torus
optical/ radio and the core
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Theoretical bounds?
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AGN: Neutrinos & X-rays?
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Steep or flat spectrum sources?
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Normalize to Auger | .- ".
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Gamma Ray Bursts
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Gamma Ray Bursts
OBSERVATIONS OF GAMMA-RAY BURSTS OF COSMIC ORIGIN
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ABSTRACT
fn short bursts of photons in the energy range 0.2-1.5 MeV have been observed between



Gamma Ray Burst — time profile

[T T T rrrr 1 rrrrrI
30000F
20000 F
1000k
2

|:|:||I||||I||||I|

0 5 10

Tme in 3econds

May 31st Neutrino 2008, Christchurch, NZ Julia K Becker :



GRB progenitors

Long GRBs < Supernova Explosions  Short GRBs €& binary mergers
duration > 2 s duration<2s
typically ~40 s ~ms - S

| Animated movies: Nasa
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Prompt GRB v Spectrum
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Fy = 5.72e-4 erg/cm?
a, = 0.82

B,= 3.87
£ b= 0.651MeV
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IceCube & Km3NeT TN
North & South view | | .

Acoustic & radio technique MR Rt
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High-energy neutrinos

Produced in py/pp interactions

Potential sources:

Galactic (only up to 10-100 TeV) — SNR, XRB,
uquasars, pulsars, ...

Extragalactic (up to 101! GeV) — AGN, GRBs, ...
Experiments

Improvement of limits by 2.5 orders of
magnitude in the past 7 years

First physics conclusions (X-ray emitting AGN, ...)

New generation to come (IceCube, Km3NeT),
explore optically thin & thick sources
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