IOPScience

Home

Search Collections Journals About Contactus My IOPscience

Electron-impact ionization of W26+ ion

This content has been downloaded from IOPscience. Please scroll down to see the full text.

2015 J. Phys.: Conf. Ser. 635 052058
(http://iopscience.iop.org/1742-6596/635/5/052058)

View the table of contents for this issue, or go to the journal homepage for more

Download details:

IP Address: 5.20.148.23
This content was downloaded on 30/10/2015 at 08:01

Please note that terms and conditions apply.

jopscience.iop.org


iopscience.iop.org/page/terms
http://iopscience.iop.org/1742-6596/635/5
http://iopscience.iop.org/1742-6596
http://iopscience.iop.org/
http://iopscience.iop.org/search
http://iopscience.iop.org/collections
http://iopscience.iop.org/journals
http://iopscience.iop.org/page/aboutioppublishing
http://iopscience.iop.org/contact
http://iopscience.iop.org/myiopscience

XXIX International Conference on Photonic, Electronic, and Atomic Collisions (ICPEAC2015)

IOP Publishing

Journal of Physics: Conference Series 635 (2015) 052058

doi:10.1088/1742-6596/635/5/052058

Electron-impact ionization of W2 ion

Valdas Jonauskas', Ausra Kyniené?, and Sariinas Masys®
Institute of Theoretical Physics and Astronomy, Vilnius University, A. Gostauto 12, LT-01108 Vilnius,
Lithuania

Synopsis Electron-impact ionization for W2%* ion is investigated using Dirac-Fock-Slater approximation. The
large scale calculations are performed for the excitations to over 800 configurations. Influence of radiative damping
on the excitation-autoionization cross-sections is estimated.

Energy losses determined by radiation of
impurities in various ionization stages have to
be controlled for the successful ignition of a
deuterium-tritium plasma in thermonuclear reac-
tors. Ionization balance in the plasma is mainly
established by electron-impact ionization and re-
combination processes.

The aim of the current work is to study in-
fluence of the excitations to the high-nl shells
for electron-impact ionization of the W?26T ion
which has two 4f electrons in the valence shell.
The electron-impact excitations from the levels
of the ground configuration to the levels of over
800 configurations of the W25 ion are analyzed
in order to find out contribution to the ioniza-
tion cross-sections of the excitations to the high-
nl shells (n < 40, I < 6). In addition, all
electric dipole and Auger transition probabili-
ties from the excited configurations are investi-
gated to determine influence of radiative damp-
ing on the excitation-autoionization (EA) cross-
sections. Besides to the electron-impact ioniza-
tion cross-sections, the current study provides
Maxwellian rate coefficients of the ionization pro-
cess.

Our current results for contribution to the EA
cross-sections of excitations to high-nl shells from
the ground configuration are presented in Figure
1. The contribution of the EA channels from the
high-nl shells (n > 9) is approximately equal to
the contribution of the shells with n < 8.

Contribution of the excitations to shells with
the orbital quantum number [ = 4 is the largest
for the excitations to the n < 8 and the higher
(9 < n < 40) shells. The same tendency was ob-
served for the W27+ ion the ground configuration
of which has only one electron in the 4 f valence
shell [1].

The largest contribution to the EA process
corresponds to the excitations from the 4p shell
when investigation includes only the shells with

n < 8. However, the contribution from the
4d shell dominates for the higher shells with
9 <n <40.

Current study shows that contribution to the
total ionization cross-sections of excitations to
high-nl shells amounts to about 15 % at the
peak of the data. The total EA process con-
tributes about 40 % to the ionization cross-
sections. These results contradict conclusions
about relatively small EA contribution to the
cross-sections obtained from the semirelativis-
tic calculations [2]. It can be explained by the
fact that the configuration-average approach was
used and important excitations to the shells with
orbital quantum number [ = 4 were omitted in
the previous investigation.
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Figure 1. EA channels to the high-nl shells for the
ground subconfiguration of the W26+ ion.
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