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Synopsis  We will present our recent results in the study of electron-induced reactivity of ionized and neutral
molecules. The Configuration Interaction method and the Multichannel Quantum Defect Theory have been em-
ployed in order to obtain cross sections for collisions of electrons with ArH*, HD*, N2 and CO».

Using the Multichannel Quantum Defect The-
ory (MQDT) [1-6], we computed the cross sec- :
tions and the rate coefficients for the dissociative 107"
recombination (DR) (1.1) and the related com-
petitive processes - vibrational excitation or de- o1k
sexcitation (VE or VdE) (1.2) (vi™> vi* or vf'<
vi" ) and dissociative excitation (DE) (1.3):

AB*(vi)+e — A+B (1.1)

—» AB'(vf)+e (1.2)
—» A"+B+e (1.3)

Cross section (cm’

AB standing for ArH[7], HD and N2[6]. Here vi* S
and vi" stand for the initial and final vibrational El
quantum number of the target ion. 2 P e e ey @y 12

These processes occur in the interstellar me-

dia, in (re)entry, fusion edge and laboratory plas- Figure 1. Reactive collisions of HD* in its ground vibra-

tional state with electrons.

mas.
The configuration interaction method [8] has been
alternatively used for exploring the dissociative elec- References
tron attachement (1.4) and dissociative excitation [1] Giusti A 1980 J. Phys. B 13 3867
(1.5) of CO, whose removal is crucial for depollu- [2] GubermanSL etal 1991 The Journal of Chem-
tion: ical Physics 95 2602
COy(X) +& —»CO(X)+0O(?P), (1.4) [3] Chakrabarti K et al 2013 Phys. Rev. A, 87

— CO(X) + O(P) + & (1.5) 022702

. - . [4] Motapon O et al 2014 Phys. Rev. A 90 012706
The study of the reactional dynamics relies on the [5] Epée Epée M et al 2015 MNRAS 455 276

calculation of the relevant potential energy curves [6] Little D A et al 2014, J. Phys. B 47 105204

and of the corresponding mutual interactions. In [7]1  Abdoulanziz A et al 2018 MNRAS 479 2415
these calculations one bond of the target (OC-O) has [8] Bardsley J N 1968 J. Phys. B: At. Mol. Phys. 1

been stretched only, in order to obtain CO in its elec- 349
tronic ground state.

* E-mail: abdillah.abdoulanziz@univ-lehavre.fr
¥ E-mail: ioan.schneider@univ-lehavre.fr

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1


mailto:abdillah.abdoulanziz@univ-lehavre.fr
mailto:ioan.schneider@univ-lehavre.fr

