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Reactive collisions between electrons and molecular cations have a major role in the ionized gases
kinetics. Using the Multichannel Quantum Defect Theory, cross sections and rate coefficients have
been obtained for different reactions induced by electrons on H,", HD*, BeH* and BF" in natural,

laboratory and industrial ionized media.

1. Introduction
Dissociative recombination (DR), (ro)vibrational
excitation (VE) and de-excitation (VdE), and
dissociative excitation [1,2]:
AB+(Ni+,Vi+)+e-—> A+B, AB+(Nf+,Vf+)+e-, A+B++e-,
are the dominant elementary processes in humerous
cold ionized media. The Multichannel Quantum
Defect Theory (MQDT) has been employed for
computing state-to-state cross sections and Maxwell
rate coefficients relevant for the kinetic plasma
models.

2. Results
In order to model and diagnose the low-temperature
fusion edge plasmas, a complete database for
electron-impact collision processes is required for
molecular species containing beryllium and
hydrogen. We have expanded our studies on BeH"
[3,4] to BeD" and BeT" cations. Figure 1 shows as
an example the Maxwell rate coefficients for the
lowest states (vi'= 0-5) of BeD", significantly
dependent on the initial vibrational level of the
molecular ion: Indeed, this figure illustrates the
dominance of the DR, while the VVdE, clearly higher
than the VE, becomes progressively important for
high initial vibrational levels of the target.

The electron impact processes on BF' are
important in the plasma ion implantation technique
[5]. The calculated rate coefficients have revealed
that the vibrational transitions in this case are more
important than the dissociative recombination.

And finally, in order to describe the chemistry of
the cold environments involved in the history of the
early Universe, in the interstellar molecular clouds
and in the edge of the fusion plasmas, we have
extended our most recent calculations on HD" [6]

and H," [7] to higher energy, aiming to provide a
complete state-to-state collisional data-base for the
hydrogen molecular cations.
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Fig.1. Dissociative recombination (DR, thick line),
vibrational excitation (VE, thin lines) and vibrational de-
excitation (VdE, symbols and thick lines) Maxwell rate
coefficients of first excited (vi" = 0-5) BeD"' in its
electronic ground state. For VE, since the rate coefficients
decrease monotonically with the excitation, the lowest
final vibrational quantum number of the target is indicated

only, and the lower panels extend the range down to 10~
cm’/s.

In the case of the benchmark ions H," and HD", our
reaction rates and cross sections have been
thoroughly compared with those measured, mainly
in the heavy-ion storage rings [2].
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