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Synopsis We present the ﬁrst calculations that investigate the eﬀects of both the Møller interaction and closecoupling in the calculation of electron-impact excitation cross sections. Electron scattering from U91+ is used as
a test case. The RCCC method is nonperturbative and we emphasise the restrictions and subsequent limitations
associated with employing the Møller interaction in the RCCC method.

The ﬁrst order relativistic distorted wave calculations of electron-impact excitation of highly
charged ions by Fontes [1] have shown that the
Generalized Breit interaction (equivalently the
Møller interaction) can signiﬁcantly aﬀect cross
sections by up to 50% in comparison to Coulombonly interaction calculations. An important
consideration that has recently been investigated is the incorporation of the Møller interaction in close-coupling scattering calculations [2].
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Close-coupling (nonperturbative) calculations
are required to resolve resonance features in
electron impact excitation cross sections; resonant features are absent in ﬁrst order perturbative calculations and yet such resonances
can have a signiﬁcant contribution to eﬀective
collision strengths obtained by integrating over
Maxwellian distributions of electron velocities
corresponding to temperatures found in astrophysical and torrential fusion plasmas. The issues surrounding the use of the Møller interaction
in a non-perturbative formalism are discussed in
detail in [2], and also presented in the same work
are excitation cross sections for electron impact
on hydrogenlike uranium. We have found that
the eﬀects of close-coupling are simply to introduce sharp resonances on top of an overall background cross section, the magnitude of which can
be obtained with a ﬁrst order calculation. Therefore the dominant rise in the cross section due to
the Møller interaction can be obtained with a
ﬁrst order calculation.
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Figure 1. 1s1/2 → 2s1/2 electron-impact excitation RCCC-calculated cross section (solid blue
line Coulomb-interaction, dashed red line Møllerinteraction) compared with R-matrix 9 state calculation of [3] (dotted black line) and the ﬁrst order relativistic distorted wave calculations of [1]
(black triangle Coulomb-interaction, black circle
GB-interaction).
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