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What are cosmic rays?

~ 90% hydrogen nuclei

~ 9% helium nuclei

~ 1% heavier nuclei
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Air showers
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The 
Pierre Auger 
Observatory
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Why neutral particles?

They are not deflected by magnetic fields

Galactic center: 8.3 kpc from Earth

Neutrons

Energy / EeV 
(1 EeV = 1018 eV)

9.2 E kpc

mean lifetime

15 
minutes

5

mean traveled distance



Candidate 
source

We are looking for an 
excess of cosmic ray 

events

We compare

Observed Expected⨉
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Candidate 
sources

Millisecond pulsars

Neutron stars

𝛾-ray pulsars

Microquasars

Magnetars

etc…
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What can the results tell us?

Positive detection

Negative detection

Identification of a cosmic 
ray source in the range of 
EeV

Do neutrons propagate in 
a more diffusive way?

Are neutrons not 
produced in the Galaxy?

Are neutrons produced in 
transient events?
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Thank you!
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Backup
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Results published in 2014

A. Aab et al 2014 ApJL 789 L34


