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High Energy Cosmic Ray Puzzles

* How does Nature produce particles with E>50 J ?

Step 1: Where and what are the sources ?

* Why is there not an obvious 6ZK suppression ?

* Why do super-GZK arrival directions not point

to obvious powerful astrophysical sources ?
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Absent GZK Suppression

* All high energy cosmic rays are young: <age> < 1078 yrs.

(e.g. decay of halo relic particles, Cen A single source, . . .

¥

Il high energy cosmic rays are old: <age> > 1079 yrs.

>

e.g. uhecrons, neutrinos, . . . )

~

* Super-GZK particles are younger than sub-GZK ones, but

hard new spectrum (e.g. TD annihilations) can compensate.

* Lorentz invariance is violated.



Auger Observatory
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Northern hemisphere
Millard county
Utah, USA

Southern hemisphere:
Malargie
Provincia de Mendoza

Argentina

Collaboration:

>250 researchers

from 50 institutions and 16 countries:
Argentina, Australia, Bolivia, Brazil,
Czech Republic, France, Germany,
Italy, Mexico, Poland, Russia, Slovenia,
Spain, United Kingdom, USA, Vietnam







