
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Molecular-frame angular distributions of spectator resonant interatomic
coulombic decay electrons in neon dimers
To cite this article: A Mhamdi et al 2020 J. Phys.: Conf. Ser. 1412 132035

 

View the article online for updates and enhancements.

This content was downloaded from IP address 141.14.140.75 on 09/12/2020 at 13:42

https://doi.org/10.1088/1742-6596/1412/13/132035
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjstv269B1da5WgDTQ30wxlYZ0EdMNi3mLr-JbLa-Cj6T33I9x3QB5Smzi1OD0ssYqo614c3B56op_g8EKN4NZhYspEw5ECJKYwfhLDEPHtzfTRVr8gcQDf9-PY9S8XpSDsR6JvsqjMdEmdGYDGQQuHYbJ6fR44hYJInQO1mKJL3rgwJe5c9djuXyCD-n1Q7q1HNbiYAa0XblXJyNIKWiN1noOHwX-MgLn4oW3VGcZDA9nriui8IU&sig=Cg0ArKJSzIsFf7pvT8vD&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) 132035

IOP Publishing

doi:10.1088/1742-6596/1412/13/132035

1

Molecular-frame angular distributions of spectator resonant
interatomic coulombic decay electrons in neon dimers

A Mhamdi1 ∗, J Rist2, D Aslitürk2, M Weller2, N Melzer2, D Trabert2, M Kircher2,
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Synopsis The spectator resonant interatomic Coulombic decay (SRICD) following the 2s−→5p excitation of Ne

dimers has been examined experimentally and theoretically. The molecular frame angular distributions (MFADs)

of the SRICD electrons depend strongly on the direction of the polarization vector of the exciting photon with

respect to the molecular axis. We demonstrate that this effect is caused by the scattering of the low-energy SRICD

electron on the density of the spectator electron.

It is widely accepted that the creation of a
core hole by photoionization and its subsequent
Auger decay can be described, in a good approx-
imation, independently. This approximation is
known as the two-step model [1], in which the
electron emitted by the Auger decay is not in-
fluenced by the initial excitation or ionization
process [2]. For instance, within the two-step
model, the MFADs of the Auger electrons are
independent of the polarization properties of the
ionizing/exciting photons. For a resonant Auger
decay, the two-step model holds if the excited
electron only witnesses the decay process as a
spectator.

Here, we demonstrate that, for low-energy
electrons, the generally-admitted two-step ap-
proximation breaks down. For this purpose, we
performed a joint experimental and theoretical
study of SRICD after inner-valence excitation of
the neon dimer into the 5p state. Experimen-
tally, the momenta of all charged particles cre-
ated after the absorption of the photon and sub-
sequent SRICD were coincidently measured us-
ing the COLTRIMS technique [3]. We observe
a strong dependency of the SRICD electron an-
gular emission distribution on the polarization
direction of the exciting photons with respect to
the dimer axis (cf. Fig. 1b and 1c), which is in
contradiction with the two-step model.

For a deeper understanding of these observations,
we performed electronic structure and dynam-
ics calculations by employing the Single Center
method [4]. The present observations are ex-
plained by the substantial scattering of the es-
caping low-energy SRICD electron on the density
of the excited spectator electron [5] (see Fig. 1a).

Figure 1. MFADs of SRICD electrons after

2s−→5p excitation. Panel (a): Theoretical MFADs

for 5pσ and 5pπ excitations of Ne2. Panels (b) and

(c): Corresponding experimental results, where the

polarization direction of the exciting light is ori-

ented in parallel or perpendicularly to the dimer

axis, as indicated by the double arrows.
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