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Scenarios	2025	
A.  AugerPrime	finds	a	significant	frac$on	

(>10	%)	of	protons	above	60	EeV	
B.  AugerPrime	finds	a	heavy	composi$on	

above	60	EeV	
C.  AugerPrime	finds	an	intermediate	

composi$on	above	60	EeV	
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Figure 6: Particle energies and observable distances through the interactions with back-
ground photons with distance regions for sources (colored boxes), and the highest observed
gamma and proton energies (dashed lines).

• Galactic Sources:
The galactic supernova remnants (SNRs) are widely believed to be the dominant source
for the cosmic rays (CRs) at energies below the knee around PeV, most probably
through the diffusive shock acceleration mechanism [28]. Recent calculations show
that Super Nova Remnant (SNR) acceleration in our galaxy can describe the whole
energy spectrum of observed cosmic rays for the region from TeV up to the ankle,
using different types of SNs and transition of composition in the galaxy [20]. Galactic
GRBs, which are beamed away from Earth, can be the main source of Galactic cosmic
rays at all energies [29]. From the observational point of view, Imaging Air Cherenkov
Telescopes (IACTs) have detected more than hundreds of TeV γ-ray sources, including
about 30 SNRs [30]. There are three classes of such objects: shell-type supernova
remnants, pulsar wind nebulae, and binary systems. The expected neutrino fluxes
from these sources and diffuse emission from cosmic ray interaction are calculated [31].

Shell-type Supernova remnants have long been considered as the likely acceleration
site for the bulk of the galactic cosmic rays. The morphology of γ-ray emission from
RXJ1713.7-3946 was studied [32]. A TeV γ-ray image of the SNR demonstrates that
VHE particles are accelerated at the spatially resolved remnant, which has a shell
morphology similar to that seen in X-rays. The energy spectrum indicates efficient
acceleration of charged particles to energies beyond 100 TeV, consistent with current
ideas of particle acceleration in young SNR shocks. Spatial correlations of the γ-ray
emission with available target material seem to be present for the SNRs W28, IC443,
RCW86 and RX J0852.0-4622 supernova in IACT data. The observations of γ-rays
exceeding 10 TeV in the spectrum of the RX J0852.0-4622 supernova [33] has also
strengthened the hypothesis that the hadronic acceleration is the process needed to
explain the hard and intense TeV γ-ray spectrum. Such a correlation is also seen
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•  EeV	Photons		
•  Hadron-photon	interac$ons	at	~100	TeV	
•  tracers	of	sources	of	UHECR	
•  Cosmogenic	à	UHECR	composi$on		

•  EeV	neutrinos		
•  Hadron-neutrino	interac$ons	at	~100	TeV	
•  tracers	of	sources	of	UHECR		D>100	Mpc		
•  Cosmogenic	à	UHECR	composi$on		
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