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Cosmic Rays + Cosmic Rays are

subatomic particles
and radiation of
extra-terrestrial
origin.

*  First discovered in
1912 by German
scientist Victor
Hess, measuring
radiation levels
aboard a balloon, up
to 17,500 feet
(without oxygen!)

- Hess found
increased radiation
levels at higher
altitudes: named
them Cosmic
Radiation
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Fluxes of Cosmic Rays
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Energiespektrum der kosmischen Strahlung
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Energies and rates of the cosmic-ray particles
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s of cosmic rays
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Non-relativistic shocks in Supernovae

Dense
molecular
cloud

Supernova
remnant

Compressed
shell of hot gas

Inverse Compton
scattering— y-rays
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Gamma-ray image of the SNR RX
J1713.7 (6347). Linear color scale is
in units of counts.

The superimposed (linearly spaced)
black contour lines show the X-ray
surface brightness as seen by ASCA
in the 1-3 keV range.
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HESS collaboration: Aharonian et al
Nature 2004, 432,75 - 77



Synchrotro

il Shock
y-ray
Ambient photon
or synchrotron
photon

glack Hole




Core Dominated

Radio Loud Lobe Dominated
e Radio Loud
Quasar /
' Broad Line
NTE. o f ; ! Radio Galaxy
@ Jot | _°F uasar .
® ® o 20 o ® ® Seyfert 1 i reddened Quasar 1
e 1" o ® | Seyfert1.5
o o ® o o » o s ©® | —
2— | 1
Narrow emission ® ® » ° :
LII‘IQ:QQIOH. [ ® 1 - ® e ® o i
® & o | » ©® o i
] 0 - [ ] 1
® R L " o !
ik TV BT R :
e~ scattering ® ...'1 N '...': - :
Region o ga% P, o i
T CH - i
. 2 5 * e ]
1
Broademissior. . -3 . ! Narr.olene
Line Region . . ‘ L ! Radio Galaxy
1
1
oq * [ oo i
f¢e® ®gd :
! Quasar 2
0 Disk | Seyfert 2




m,= D EY Internal Shock the surrounding medium
EY_) small Collisions betw. diff. 1
Ep—>large parts of the flow
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PeV neutrinos from internal shock

MeV neutrinos at collapgse EeV neutrinds from external

TeV neutrinos from inside the star shqcks

PeV-EeV neutrinos from flares



Collapsing, magnetized

supernova core

Magnetospheres of
Kerr black holes,

with differentially-
rotating metric
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tham racks
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P Microblazar T Blezar 15 Gamma ray burst

RemarkZ : A universal mechanism seems to be responsible for astrophysical object:
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Source region, e.Q.
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Source, a.g. galaxy
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High energy neutrinos from
extragalactic neutrino sources:
AGN (Protheroe, 1997)

GRBs (Meszaros et al. 2004)

Detectability: High energy
neutrino telescopes (eg: IceCube,
Baikal, Antares, Nestor, etc)
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Neutrino detectors i
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*the muon radiates blue light in its wake

optical sensors capture (and map) the light
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Synchrotron Radiation

Magnetic-field lines

Electron
Gamma ray
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Meson Decay
(1) Proton hits nucleus
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“leptonic” models
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Gamma-ray telescopes

1 Telescope
§ Start 2004

u
4 Telescopes, stereo | - CANGAROO 3
Start 2006/2007 .

Ground based
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Relative intensity of IC vs.
pion-decay depends strongly on
ambient conditions (mainly
density).

Broad-band models connecting
Radio - X-rays - gamma-rays,
in principle, can discriminate
between IC and pion-decay +
Neutrino observations (hadronic
nature)




e "driving force" responsible for the
of the ‘primary’ cosmic rays and the
sequent emitted radiation ?

y answer: Fermi shock acceleration mechanism




(Fermi, 1949,1954)

celeration -diffusive acceleration- (Krymskii,
; Blandford&Ostriker, 1978; Axford et al. 1978)

Transfer of the macroscopic kinetic energy of
moving magnetized plasma to individual charged
particles = non- thermal distribution



and « oc (V/c)?

average energy gain per collision:

<AE/E> = (V/c)?




upstream downstream

i L
per collision:

4

AE/E> = V/c

ly for non-relativistic shocks...
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Simulation studies, the primary’ accelerated particles
and the diffuse spectrum
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UHECR proton acceleration applicable to AGN and GRBs

Meli et al. (2007, 2008)
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diffuse neutrino flux prediction from UHECR correlation
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very high radiation events, using
nd gamma-ray observations, will
closer to a profound understanding of
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