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lehrerhandbuch pdf.--- abstract: 'A powerful tool for the discovery of high-energy phenomena and the study of elementary particles is the emission of photons from high-energy sources. It is not uncommon for astrophysical systems that can produce very high-energy gamma rays to simultaneously emit hadrons. The hadron-induced gamma ray signal carries information about the production

mechanism that is otherwise not accessible in a purely electromagnetic emission. By focusing on the production of muon- and pion-induced electromagnetic showers, this study exploits the fact that hadron-induced events are typically characterized by a larger muon content and a higher average photon multiplicity than the signals produced by cosmic-ray electrons.' address: 'Department of Physics and
Astronomy, West Virginia University, Morgantown, West Virginia 26505' author: - 'M. S. Smith' title: 'Study of hadron-induced electromagnetic showers for high-energy gamma-ray astronomy' --- Introduction ============ Because of their short interaction length ($\lambda\sim 0.1$ mm in water), high-energy cosmic-ray particles produce electromagnetic showers in dense matter. Consequently,

the majority of high-energy showers are initiated by the passage of charged particles. These showers can be characterized by the primary-particle energy, and the size, shape, and multiplicity of the resulting electromagnetic subshowers. These observables can be used to infer the size, shape, and multiplicity of the primary-particle shower and its interaction with the surrounding medium. These
characteristics, in turn, can be used to distinguish showers originating from cosmic-ray electrons from those induced by hadrons. The shower development of a charged particle in the medium can be modeled using the program CERNTOOLS [@cerntools]. Gamma-ray observations in the past decade have demonstrated the detection of very high- 82157476af
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