
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Electron dissociative attachement to ArH+, HD+,
N2

+ and CO2

To cite this article: A Abdoulanziz et al 2020 J. Phys.: Conf. Ser. 1412 172005

 

View the article online for updates and enhancements.

You may also like
The Cosmic-Ray Ionization Rate in the
Galactic Disk, as Determined from
Observations of Molecular Ions
David A. Neufeld and Mark G. Wolfire

-

NEW ACCURATE MEASUREMENT OF
36ArH+ AND 38ArH+ RO-VIBRATIONAL
TRANSITIONS BY HIGH RESOLUTION
IR ABSORPTION SPECTROSCOPY
M. Cueto, J. Cernicharo, M. J. Barlow et
al.

-

Kinetic modelling for an atmospheric
pressure argon plasma jet in humid air
W Van Gaens and A Bogaerts

-

This content was downloaded from IP address 150.146.205.185 on 20/12/2021 at 08:06

https://doi.org/10.1088/1742-6596/1412/17/172005
/article/10.3847/1538-4357/aa6d68
/article/10.3847/1538-4357/aa6d68
/article/10.3847/1538-4357/aa6d68
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/2041-8205/783/1/L5
/article/10.1088/0022-3727/46/27/275201
/article/10.1088/0022-3727/46/27/275201
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsulnMImT_wuOWuY5K2KEnkxc9CUt49DJ1llJsWR-NF6c6JliGu1AgwelgO_oV-F8vovc1kPw0CylJ1luVAx1dAuCdpWY7GA1uRJ9-08gO813T7q_0tTJz-PZ46GdOt-92-FV53XrUcKmc4sOoKqcfoJiuLLaKgSx5xsJq8ZJbja9m_1dOI_CWpimjbmHF5KawHmD1OFU1wCqYiGUfbMgWx3AgZ-8eB_5KMvyca9u3h8qdVzf3QAxqNV9E6egmi5z2Ohjtyi369ZMv5uHTQjWPUqyFN85yYXvfk&sig=Cg0ArKJSzAWWdPnW2otz&fbs_aeid=[gw_fbsaeid]&adurl=http://iopscience.org/books


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

ICPEAC2019

Journal of Physics: Conference Series 1412 (2020) 172005

IOP Publishing

doi:10.1088/1742-6596/1412/17/172005

1

Electron dissociative attachement to ArH+, HD+, N2
+ and CO2 

 
A Abdoulanziz1*, E Djuissi1, C Argentin1, Y Moulane2, A Bultel3, J Zs Mezei4,  

 J Tennyson5, K Chakrabarti6,  V Laporta1,7 and I Schneider1,8†  
1LOMC UMR CNRS 6294, Université du Havre, Le Havre, 76058, France 

2Space Sciences, Technologies & Astrophysics Research Institute, University of Liege, Liege, Belgium 
3CORIA, UMR CNRS 6614, Université de Rouen, Saint Etienne du Rouvray, 76801, France 

4Institute for Nuclear Research, Hungarian Academy of Sciences, Debrecen, H-4001, Hungary 
5Dept. of Physics and Astronomy, University College London, London WC1E 6BT, UK 

6Dept. Of Mathematics, Scotish Church College 1&3 Urquhart Sq., Kolkata 700 006, India  
7P.Las.M.I. lab, Nanotec, CNR, 70126 Bari, Italy  

8Laboratoire Aimé-Cotton CNRS-UPR-3321, Université Paris-Sud, 91405 Orsay, France 
 

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 CO2.  
 
Using the Multichannel Quantum Defect The-

ory (MQDT) [1-6], we computed the cross sec-

tions and the rate coefficients for the dissociative 

recombination (DR) (1.1) and the related com-

petitive processes - vibrational excitation or de-

sexcitation (VE or VdE) (1.2) (vf
+> 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) 

AB standing for ArH[7], HD and N2[6]. Here vi
+ 

and vf
+ stand for the initial and final  vibrational 

quantum number of the target ion. 

These processes occur in the interstellar me-

dia, in (re)entry, fusion edge and laboratory plas-

mas.  

The configuration interaction method [8] has been 

alternatively used for exploring the dissociative elec-

tron attachement (1.4) and dissociative excitation 

(1.5) of CO2 whose removal is crucial for depollu-

tion: 

CO2( X) + e-  CO(X) + O-(2P),      (1.4) 

   CO(X) + O(3P) + e- (1.5) 

The study of the reactional dynamics relies on the 

calculation of the relevant potential energy curves 

and of the corresponding mutual interactions. In 

these calculations one bond of the target (OC-O) has 

been stretched only, in order to obtain CO in its elec-

tronic ground state.  

 

 
 Figure 1. Reactive collisions of HD+ in its ground vibra-

tional state with electrons. 
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