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Cosmic rays context
● Simple (broken) 

power law
● Up to ~knee: SNR
● After: extragalactic

● Closer look:
● SNR? How?
● Composition?
● Sources?
● Extra-galactic?
● How?

[Simon Swordy]



  

Direct measurement of CRs

● New features
● Challenging interpretation



  

Pamela individual 
spectra



  

● Add broken power law plots !



  



  



  

Positron fraction update



  

Modelization (eg. GALPROP)



  



  



  

Cosmic rays anisotropies



  



  



  

Anisotropies
● Several experiments converging:

ARGO-YBJ, EAS-TOP, IceCube, Milagro, 
TIBET Asy



  

HE CRs

● Auger accumulating statistics
● Telescope Array up and running

● 20% scaling factor in energy
● different conclusions
● joint analysis needed

● Benefits from LHC (QGSJetII.4)

● Cross section measurement: σ
p-p



  



  



  



  



  



  

Radio detection



  

Gammas

● Source lists increasing
● Sensitivity improving
● Joint efforts ongoing



  

The case of the Crab



  

● Flux *30, April 2011, hour timescale
Standard diffusive shock acceleration not possible

=> See lecture next week

The case of the Crab



  

Hadronic candidates?



  

Hadronic candidates?



  

Hadronic candidates?



  

Neutrino telescopes

● Point source and different physics 
searches performed

● IceCube extending to more complete CR 
observatory (deep core, ice top, ARA)

● Other physics search performed: Dark 
matter, magnetic monopoles, 
nucleorites, ...



  



  



  

Conclusion
● First order description not sufficient anymore
● Injection and propagation models investigated
● Hadronic sources still mysterious
● At highest energies, correlation with AGN ~1/3, 

debate on composition

● Did not speak about incoming experiments 
(AMS-2, HAWK, CTA, ...)
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