Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

Cascade and direct processes in multiple Auger
decay of core-excited states of N,

To cite this article: T Odagiri et al 2020 J. Phys.: Conf. Ser. 1412 142004

View the article online for updates and enhancements.

c " — - DISCOVER

- Time-and-energy-resolved measurement

of Auger cascades following Kr 3d

excitation by attosecond pulses
A J Verhoef, A V Mitrofanov, X T Nguyen
etal

- Purcell modification of Auger and

interatomic Coulombic decay
Janine Franz and Stefan Yoshi Buhmann

- Post-collision interaction manifestation in

molecular systems probed by

photoelectron-molecular ion coincidences
C Bomme, R Guillemin, S Sheinerman et
al.

how sustainability

The 3 : intersects with
Electrochemical & |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 3.129.19.251 on 04/05/2024 at 08:18


https://doi.org/10.1088/1742-6596/1412/14/142004
https://iopscience.iop.org/article/10.1088/1367-2630/13/11/113003
https://iopscience.iop.org/article/10.1088/1367-2630/13/11/113003
https://iopscience.iop.org/article/10.1088/1367-2630/13/11/113003
https://iopscience.iop.org/article/10.1088/1367-2630/ac5caa
https://iopscience.iop.org/article/10.1088/1367-2630/ac5caa
https://iopscience.iop.org/article/10.1088/0953-4075/46/21/215101
https://iopscience.iop.org/article/10.1088/0953-4075/46/21/215101
https://iopscience.iop.org/article/10.1088/0953-4075/46/21/215101
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsuR9WQqNDcb8uLoVvTIcpLSyCeukhuP62g866GPpuA5cZQvCsFB2MRA1M0KAdaJTcRSK74CLcKKfeuPLaQGLV7u1eLkrVxQvUaMJltBYBLmX5iE0EVapeA6JX2vFmb-57n8BKgydbkBzjRHATi6lldf0WLAHvzn1vZtSWk0gUmzRU7G9FYJc2CfVsbai8Hy_cpfvwSlTB638dDCUYiddcTS-bYUn3ylurOWiLUd6Fk8ID1K7RSCUvgKACqe_pE0Vj334Ii9klmlGeiweM7cOLtXjjJOL9gDIjkNRX92xRWDUCWorxSSerF8MlhYepNgaoiuIDuU1mOBC50EvXDFlXV4mRTDTw&sig=Cg0ArKJSzOXemwUj1orK&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

ICPEAC2019
Journal of Physics: Conference Series

IOP Publishing
1412 (2020) 142004 doi:10.1088/1742-6596/1412/14/142004

Cascade and direct processes in multiple Auger decay of
core-excited states of Ny

T Odagiri! *, T Taniguchi!, T Kaneyasu?, H Tanaka?®,
J Adachi®, P Lablanquie! and Y Hikosaka®

!Department of Materials and Life Sciences, Sophia University, Tokyo 102-8554, Japan
2SAGA Light Source, Tosu 841-0005, Japan
3Photon Factory, Institute of Materials Structure Science, Tsukuba 305-0801, Japan
4Sorbonne Universités, UPMC Univ Paris 06, CNRS, LCP-MR (UMR, 7614), 11 rue Pierre et Marie Curie,
75231 Paris Cedex 05, France
SInstitute of Liberal arts and Sciences, University of Toyama, Toyama 930-0194, Japan

Synopsis We report here a detailed experimental study on multiple Auger decay after core excitation into the

7" valence and Rydberg orbitals in N by an electron-electron coincidence technique.

Relaxations of core-hole states by emission of
several electrons are known as multiple Auger
transitions.
molecules because their dynamics involve inter-
play between electronic and nuclear motions, as
demonstrated in CO by Kaneyasu et al [1]. They
remain however little studied because efficient co-
incidence techniques are required. In the present
study, electrons emitted after core excitation of
Ny were energy-analyzed and detected in co-
incidence to obtain electron-energy correlations
for understanding detailed dynamics of multiple
Auger decay in molecules.

They are specially interesting in

The experiments were performed at the soft
X-ray undulator beamline BL-16A of the Pho-
ton Factory, KEK. In order to obtain longer
time interval between the light pulses, we used
a mechanical chopper of which rotation synchro-
nizes with the RF signal of the synchrotron ring
and a repetition rate of 146 kHz was obtained
[2]. Electrons emitted by photoabsorption were
collected by an inhomogeneous magnetic field,
energy-analyzed by a 2.5 m long TOF tube and
detected in coincidence by a time-to-digital con-
verter.

Figure 1 represents the energy correlations
between the two electrons in the resonant double
Auger processes after the 1s — 7* core excitation
at 401.08 eV in Ny. The kinetic energies of fast
electron, K Ey,g, were converted to the binding
energies of singly charged states by subtracting
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them from the photon energy, i.e. hv — KEjq.
The bottom and left panels in figure 1 are the
projections on each axis. The peaks in the kinetic
energy spectrum of slow electrons on the left are
attributed to electrons emitted in autoionizations
of superexcited neutral nitrogen atoms which are
produced in cascade double Auger processes: N3
— N3™ + e}, followed by N3™ — N* + N* and
then by N* — N* + ¢, . The island struc-
tures on the energy correlation indicate that the
intermediate singly charged states for the cas-
cade double Auger processes lie at around 60 eV,
which is formed by a spectator Auger transition.
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Figure 1. Energy correlations between two elec-
trons in the resonant double Auger processes and
projections on each axis (bottom and left) at 1s —
7 core excitation in No (see text for details).

References

[1] Kaneyasu T 2008 Phys. Rev. Lett. 101 183003
[2] Kaneyasu T 2017 J. Chem. Phys. 147 104304

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



