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Glgantlc energles

** The energy of .10 g (rest mass) of the hlghest -

energy cosmic rays is the equwalent of 100 -

- times the energy of all world's fossil fuel -
‘reserves. i e e




Super-Powerful Accelerators in Nature
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Simple model for extragalactic B. B=1 nG, Lcoh=1 MPc

YCMB + P — At = n+7t.



An Air Shower )
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A cosmic ray enters
the atmosphere
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Its energy, composition, and
arrival direction are the inputs
to solve puzzle about their

origin
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Beam for particle physics
beyond LHC for free
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Ultra-High Energy interaction.
Cascade start-up




2nd and 3rd generation.
Leading baryons still carrying
very high energy.
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protons

The orignal information
information is being camouflaged
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AT A GLANCE
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Photoh ‘& neutrino
limits - -

They disfav.o.tjr most-of

the exotic decay :
scenarios to produce
UHECR and favour :
acceleration i 1p
astrophy5|c‘al scenarlos

Imini '08) S o
mpert " 1._r === SHDM'

They are reaching the
gudranteed cosmegenic
FEcell - fluxes , . .
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"Where are the sources? . «

e Abse-nce of
' *anysotropies at

the hlghest

energles :

. .Hot°sp,bt around
Cen-A; bugnot  *~
‘significant (yet?)
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"_A.'m"is,te.rious dipole a.°t.'.'10 teV -, #

Equatorial Coordinates - 60° smoothing
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. Our interpr.e.tetion of air
. showerrdlyon
unexplored phy5|cs
energies aboye LHC and
forward regians.
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our cufre'nts'_trends (but not ohly.)

Understand air showers dynamlcs t’o access
physics beyond the LHC energies.

3 Prlmarymassdetermmatlon L )

New generation of high precission pértigle"
~ detectors. Appllcatlons to fundamental and
N

applled science. '
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