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reewith neutrino deficit
confirmed by helioseismology
lons seen by SNO

How: dostars ev

— Core coll apse produced neutrino ‘
— Confirmed by observation of SN198 KOSﬁlﬁa
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Top questions in cosmology era
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SRS EYAEENTISE Stars fiorm (PopllibZ
SOl ESE 0f massive metal-poear SiarsinvelVes acaelion disk/|et phase
sRBs with nenthermal neutrino preduction (Schneider et all. 2002)
PR ERECEd HENTRENTUX dUE e presenitorsieiN(Razzaque eral.2004)
> Wrieil s el s s
SViessveveakly inteiading relics = top-down production of neutrincs
S Coesmogenic SUSY (Elsasser & Mannheim 2004)
% Siipermassve dark matter (Crotty 2002)
SIS dark energy?
== Couplingwithiscaar field
~ & Energy scde of dark energy same asAm, (Paeset al. 2004)
| ~ ¢ Modified neutrino mixing over Gpc baselines (Barenboim & Quigg 2003)
= \WWhere do cosmic rays come from?
' * Pulsar wind nebulae (Nagataki 2004)
* AGN jets
— disk photon target (Atoyan & Dermer 2004)
— synchrotron photon target (M ticke et al. 2002
* GRB jets
— Neutrinos from internal and external shock waves (Dermer 2000)
— Neutrinos from dirty fireballs (Dermer 2000)
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> 100 MeV

408 MHz

GeV protons

GeV electrons
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Maximum
neutrino flux
associated with
CcOsSmicC rays
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& OB asociations with stellar winds
ISV
GC
SNR
Microguasars
PWN
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Flux Predictions

Model 9 = Cas A (Atoyan et al. 2000
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Earth shadowing
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Learned & Mannheim, Ann. Rev. of Nuc. and Part. Sci. 50, 679 (2000)



]N_:Q_

Whipple
4 CAT

E I{>E) (Tev cm 25y
=
|
ra

10713k ® HEGRA

IACT Systemn

Crab

21.06.04

declination [deg]
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@ HiRes—2 Monocular
B HiRes—1 Monocular
v AGASA
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= AGN |ets
— GRBs

* Bolometric gamma ray limit R e e g i ol
due to cascading
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log (Magnetic field, gauss)
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Hillas-plot
(candidate sites for E=100 EeV and E=1 ZeV)

| Fe (100 EeV)

=2 -BGN - 55 )

(100 EeV)

Protons

Adiabatic expansion of
magnetic field in jets
requires stronger values
(consistent with hot spot
values and recent
measurements of circular
polarisation in the optical,
Wagner et al., SPIE 2000)
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E nag ZBLI (Ultra-relativistic shocks-GRB)
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AGN jets: cosmic
accelerators of
UHE cosmic rays?

®

Jetaxis
- Line of
B sight to
L0 Earth

. Ambient %P Proton-induced

photon or o Sy
EYHChrﬂh‘Dn T ; f Fre
phoaton  ~~~2g 4

Biack < Inverse-Compton
hole =/ Scattering

Predictied cascade spectrum up to multi-
TeV in agreement with detections (see
discussion in Manpheim;, 1998, Sci. 279, 684)
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Experimental Limit on Cosmic
Ray Protons
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f;'f(mnd for Thin Sources including
Effects of Evolution andPropagation

Cosmic rays
from AGN jet
neutron bomb
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present work:
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Upper Limits
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SESHIOEENIC high-energy neutrino bakground
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(ElSassei Miannheim 2004, Aph, in presy
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-.(d Leto sources of extragalactic cosmic rays and y-ray background

I\ GRB contribution to |, small (unlesssplendid TeV emitters), neverthelesslikely
neutrino sources

V. Neutraline-induced cosmogenic tau-neutrino flux at ~50-100 GeV
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