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I. Bray and D. V. Fursa

Department of Physics and Astronomy, Curtin University, Perth, WA, Australia

This project was about generating collision data involving col-

lisions occuring inside astrophysical and fusion plasmas con-

taining molecules of hydrogen or helium. Much of this work

is being done in collaboration with our past student Mark Za-

mmit, who is now a staff scientist at the Loas Alamos National

Laboratory (LANL). The support of LANL for the continual

access to Mark is gratefully appreciated, and has meant that a

great deal more has been achieved with original funding ex-

tended to cover 2017 and 2018. The number of publications

arising is rather large, see [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

14, 15, 16, 17], where we met the original goals, but also had an

opportunity to extend our techniques to photon scattering with

the potential application to Quantum Radar [18].

Concentrating on just one highlight, theoretical development

is only of practical value when it is able to be predictive. An ex-

cellent way of demonstrating this is when the calculated results

show discrepancy with previous experiement, but subsequent

more accurate experiments confirm the theoretical predictions

of the molecular convergent close-coupling (MCCC) computa-

tional method. An example of this was published recently as

a Rapid Communication [5]. The figure below shows that old

measurements were substantially above our theoretical predic-

tions. However, new measurements, carried out in response to

the identified discrepancy with much smaller error bars, are in

perfect agreement with the calculations. This particular cross

section is very important in plasma physics because it leads to

the breakup of the H2 molecule into two H atoms.
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Figure 1: Cross section for electron-impact excitation of the

ground state of H2 to the specified state, see Ref.[5] for details.
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