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A γ-ray line production calculation in astrophysics depends on i) the composi-
tion and energy source spectrum of the energetic particles, ii) the propagation
model, and iii) the nuclear cross sections. The main difficulty for model pre-
dictions and data interpretation comes from the fact that the spectrum of the
particle which actually interact in the ISM (the propagated spectrum) is not
the same as the source spectrum, due to energy dependent energy losses and
confinement times. Here, we ‘retro-propagate’ the particles using a standard
propagation model and provide effective cross sections to be used directly with
the source spectrum. In other words, our effective cross sections enable any-
one to calculate the γ-ray production induced by energetic particles with any
spectrum and any composition, without having to take particle transport into
account and calculate the propagated spectrum oneself.


