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This joint lecture will present two generalized approaches for calculating
the cross sections of fundamental atomic processes, with an emphasis on the
single photon ionization of atoms and ions. The distorted-wave method is
categorized as a perturbative approach and shall be presented by Dr Fontes,
whereas the R-matrix method, which is a non-perturbative method will be
presented by myself.

A summary overview of the R-matrix method and associated terminol-
ogy given in greater detail in the R-matrix review book of P. G. Burke [1]
shall be given. A discussion concerning the strengths and weaknesses of the
method, sometimes in relation to the distorted-wave method will be provided
highlighting the computational bottlenecks and how we address them. These
include the description of Rydberg resonance structure in the two methods
and how we optimize the structure for photo-ionization calculations.

A simple He-like Fe test case for those attendees that would like to pursue
a calculation themselves and the step-by-step process from atomic structure
to photo-ionization cross sections will be presented.

For the vast majority of highly charged ions there is wide applicability of
both distorted-wave and R-matrix methods and excellent agreement found
between them in terms of the fundamental photo-ionization cross sections.
In terms of application, the R-matrix approach provides the bound-bound
and bound-free component of opacity calculations [2] for many ion stages.
Opacities shall be discussed in greater detail by Dr Fontes.
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