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Molecular clouds act as targets for cosmic ray interactions, such as gamma ray emission via proton proton
interactions. We study the effect of ionization by cosmic ray electrons and protons. Complimentary to gamma
ray emission, the ionization rate allows to estimate the cr flux. In particular the ionization rate allows access
to proton energies below the pion production threshold (" 270 MeV). To determine the ionization rate fully
relativistic cross sections are used. Based on the single differential cross sections the effect of secondary
ionization is treated selfconsistenly for both electrons and protons. Our code for the ionization as well as tools
to calculate the gamma ray emission based on an assumed cr spectrum is publicly accessible via a webinterface.
Based on measured gammay ray fluxes and ionization rates we briefly discuss the case of molecular clouds in
the vicinity of supernova remnants.
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