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MOTIVATION AND CONTEXT

In recent decades, the analysis of various multimessenger signals of secondary particles, such as photons and neutrinos, has proven to be very promising for the investigation of extragalactic sources of
cosmic rays and their intrinsic mechanisms and properties. Numerical simulations are often undertaken to comprehensively analyze the information carried by these messengers and to investigate the
validity of various astrophysical scenarios. Since physical predictions taking into account cosmic particle interactions depend significantly on modeling extragalactic photon fields, in this work an updated
model for the extragalactic background light was incorporated into the CRPropa simulation software to study its effects on y signals from the source 3C279. After the successful implementation in CRPropa,
this revealed some differences from previous models. In particular, the updated photon field showed a higher prediction of scattered photons due to the Inverse Compton Effect when studying
electromagnetic cascades, while the general opacity of the universe for gamma rays is lower than in other modeling.
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closer look to the specifics of the simulated
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Fig. 4: Modular structure and general structure of a propagation cycle in CRPropa.  Merten et al. (2017). In: Journal of Cosmology and Astrophysics 2017.06, S. 46

additional tools such as SWIG13 provide a very
accessible Python interface with high computational efficiency and performance at the same time.
The modular structure provides an easy way to custumize parts of the software and add new
functionalities to enable a fully user-defined simulation setup.
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