
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Inner-shell ionization of W25+

To cite this article: S Pakalka et al 2020 J. Phys.: Conf. Ser. 1412 152039

 

View the article online for updates and enhancements.

You may also like
Electron-impact ionization of W25+

A Kynien, S Pakalka, Š Masys et al.
-

Understanding the mechanisms of L-shell
x-ray emission from Os atoms bombarded
by 4–6 MeV/u fluorine ion
Soumya Chatterjee, Sunil Kumar, Sarvesh
Kumar et al.

-

Characterizing attosecond pulses in the
soft x-ray regime
Stefan Pabst and Jan Marcus Dahlström

-

This content was downloaded from IP address 193.219.95.139 on 15/04/2022 at 06:29

https://doi.org/10.1088/1742-6596/1412/15/152039
/article/10.1088/0953-4075/49/18/185001
/article/10.1088/1402-4896/ac5711
/article/10.1088/1402-4896/ac5711
/article/10.1088/1402-4896/ac5711
/article/10.1088/1402-4896/ac5711
/article/10.1088/1402-4896/ac5711
/article/10.1088/1361-6455/aa65a1
/article/10.1088/1361-6455/aa65a1
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstJBanveDyxxwYShckTPJQUyrHZ_NgTqJv8PECgoHduqDCG6WnCdLbsSOao2CbxO8VOTnhPywxM9XQUgw2BUiJ4BgGh5yyPaa6iXafZZSDLmA69RQiIllJw1zUKOpHZEfGc15avue5RTVfCRWbt3Nn6H1pOK-TCkDnlFjsmPrD4CnRPVi5UJxV5MfF8Ymjcx5t8GdtF3E2uGxd7UIw4Y4RC4iYxjFIoHp-D8EGDs1KugATQIsCpxidKrJxINY9SsVhgdjtkVkNn5QdA4Lbmd9Sr277FjgtwzrA&sig=Cg0ArKJSzAes0tED0g_9&fbs_aeid=[gw_fbsaeid]&adurl=https://ecs.confex.com/ecs/242/cfp.cgi%2520


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) 152039

IOP Publishing

doi:10.1088/1742-6596/1412/15/152039

1

Inner-shell ionization of W25+

S Pakalka1 ∗, A Kynienė1 and V Jonauskas1
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Synopsis Inner-shell ionization by electron impact is investigated for the W25+ ion. Decay of inner-shell

vacancy through Auger transitions is analyzed. Contribution of direct ionization process to double and triple

ionization is presented.

Inner-shell ionization by electron impact can
lead to cascade of radiative and Auger transi-
tions. Direct ionization of the valence shells is
stronger compared to the ionization from the in-
ner shells. On the other hand, the inner-shell ion-
ization can be important for ionization balance
in plasma. What is more, excitation with multi-
ple autoionization can also contribute to higher
ionization stages.

The aim of the current work is to analyze
electron-impact ionization from the inner shells
of tungsten ions with the open 4f shell in the
ground configuration and to estimate contribu-
tion of inner-shell ionization to multiple ioniza-
tion.

Energy levels and ionization cross sections
are studied using Flexible Atomic Code (FAC)
[1] which implements the Dirac-Fock-Slater ap-
proach. Electron-impact ionization cross sections
are obtained in the distorted wave approxima-
tion.

Theoretical single ionization threshold for the
W25+ ion is 782 eV and the double ionization
threshold is equal to 1612 eV. Direct ionization
from the 4s, 4p, 4d, and 4f shells of the ground
4s24p64d104f3 configuration leads to single ion-
ization since the energies of the corresponding
configurations are below the double ionization
threshold. On the other hand, ionization from
the deeper shells is the source of multiple ioniza-
tion.

Electron-impact direct ionization cross sec-
tions from shells of the W25+ ion are presented

in Fig. 1. It can be seen that contribution from
the deeper shells that can contribute to multiple
ionization reaches ∼10%. Energy levels of the
W26+ 3d94f3 configuration are above the triple
ionization threshold. Current data show that de-
cay of this configuration ends in W27+. The con-
figuration with the largest probabilities decays
to 4d84f3 (46%), 4p54d94f3 (26%), and 4d94f2

(12%). On the other hand, influence of correla-
tion effects for these configurations can lead to
triple ionization of W25+. It was demonstrated
that correlation effects are important in triple
ionization of Se3+ [2]. What is more, decay of
the W25+ 3p54f8 configuration leads to double
and triple ionization.

Figure 1. Direct ionization cross sections for the

shells of W25+.
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