Cosmic Ray Science

· Understanding the energies and composition, and thereby the origins of cosmic rays remains a fundamental astrophysical problem

· Cosmic ray acceleration has strong ties to gamma-ray and  neutrino astronomy

· Cosmic rays form a large background for ground-based gamma-ray astronomy and pose a challenge to extending observations to cosmologically interesting distances
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Cosmic Ray-Induced Air Showers
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Balloon carried detectors observe cosmic rays directly at energies with fluxes at the m2-month level.





Element composition measurements are difficult above 1014 eV where the flux becomes small and ground-based measurements have large uncertainties.








Composition measurements difficult in this region.








Ultra high energy cosmic rays (PeV and above, km^2-year) are observed by large ground arrays, e.g. Auger, which detect the particle component of the air shower.








Cosmic ray-induced showers at Gev-TeV form a background for imaging air Cerenkov detectors, which look for gamma-ray induced air showers.  Currently this background is rejected using angular resolution and image fitting.








First hadronic interaction


Height ~30 km











