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Dissociative recombination (DR) of molecular cations with electrons is a major
elementary process in the kinetics and in the energy balance of astrophysical
ionized media (supernovae, interstellar molecular clouds, planetary ionospheres),
fusion plasmas in the divertor region, hypersonic entry plasmas and in many other
cold media of technological interest.

Using Multichannel Quantum Defect Theory (MQDT), cross sections and
Maxwell rate coefficients have been obtained for DR and ro-vibrational transition
(RVT) as ro-vibrational excitation (RVE, inelastic collisions), ro-vibrational de-
excitation (RVdE, super-elastic collisions) of H2* and HD* for numerous ro-
vibrational states of the ion. The computational results obtained are in reasonable
agreement with experimental data (Motapon et al., 2014; Epée et al., 2016).

A complete set of vibrationally resolved rate coefficients for BeH" cation and its
isotopomers: BeD*, BeT" reactive collisions with electrons below the ion
dissociation threshold has been provided (Niyonzima et al., 2017; Niyonzima et al.,
2018; Pop et al., 2021).

The resulting data are useful for the modeling of the Kinetics of the Early
Universe and of the magnetic-confinement-fusion-edge plasma.

Our previous studies of DR, vibrational excitation/de-excitation and dissociative
excitation (DE) of the BeH" ion, based on the MQDT, are extended to collision
energies above the dissociation threshold (up to 12 eV) by increasing the number of
dissociative states for all molecular symmetries (Djuissi et al., 2024).
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