Regensburg 2022 — DS

Monday

DS 1: Thin Film Properties: Structure, Morphology and Composition (XRD, TEM, XPS,
SIMS, RBS, AFM, ...) 1

Time: Monday 9:30-10:45

DS 1.1 Mon 9:30 HI14

Low-energy ion channeling in nanocubes — eSHIVA
CHouPANIAN!, WoLFHARD MOLLER?, MARTIN SEYRING!, and
CARsSTEN RonNINe! — lInstitute of Solid State Physics, Friedrich

Schiller University Jena — 2Helmholtz-Zentrum Dresden-Rossendorf

Focused ion beam (FIB) processing with low-energy ions has become a
standard technique for the manipulation of nanostructures. Many un-
derlying ion beam effects that deviate from conventional high-energy
ion irradiation of bulk systems are considered today; however, ion chan-
neling with its consequence of significant deeper penetration depth has
been only theoretically investigated in this regime. We present here an
experimental approach to determine the channeling of low-energy ions
in crystalline nanoparticles by measuring the sputter yield derived from
SEM images taken after irradiation under various incident ion angles.
Channeling maps of 30 and 20 keV Ga+ ions in Ag nanocubes have
been identified and fit well with the theory. Indeed, channeling has
a significant impact on the transport of energetic ions in crystals due
to the large critical angle at low ion energies, thus being relevant for
any FIB-application. Consequently, the obtained sputter yield clearly
differs from amorphous materials; therefore, it is recommended not
to rely only on, e.g., ion distribution depths predicted by standard
Monte-Carlo (MC) algorithms for amorphous materials.

DS 1.2 Mon 9:45 HI14
Tuning the properties of thin films via disorder —
e ALESSANDRO TROGLIA!, JORIK VAN DE GROEP2, ANNE DE VISSERZ,
and RoLanDp Briem!»2 — 1 Advanced Research Center for Nanolithog-
raphy (ARCNL), Science Park 106, 1098 XG Amsterdam, The Nether-
lands (NL) — 2Van der Waals-Zeeman Institute, University of Amster-
dam, Science Park 904, 1098 XH Amsterdam, The Netherlands (NL)

Structural disorder in thin films is often considered detrimental com-
pared to the well-defined nature of epitaxial layers. However, some
examples of amorphous thin films show superior properties such as
better corrosion resistance, mechanical strength and catalytic perfor-
mance. Here we investigate amorphous and crystalline CuZr thin
films of identical composition. Grazing-incidence x-ray diffraction (GI-
XRD) demonstrate that amorphous and crystalline CuZr thin films
were achieved by varying the substrate temperature during deposition
with pulsed laser deposition (PLD). The effect of disorder is clearly vis-
ible in the optical, transport and corrosion properties. The amorphous
films are optically transparent in the visible, while polycrystalline films
are dark and reflective. The temperature-dependent electronic trans-
port changes its mode from a bad metal to a charge-hopping conductor
with an increase in structural disorder. Moreover, we observe a higher
oxidation resistance of amorphous CuZr thin films due to the absence
of grain boundaries. These results pave the way to the synthesis of
metallic thin films with superior and tunable properties via disorder
for customizing materials properties to their technological applications.

DS 1.3 Mon 10:00 H14
Faster and lower dose X-ray reflectivity measurements en-
abled by physics-informed modelling and artificial intelli-
gence co-refinement — eDAvID MARECEK!, JULIAN OBERREITER!,
ANDREW NELsoN?, and STeEraN Kowarik! — !Physikalische und
Theoretische Chemie, Universitit Graz, Graz, 8010, Austria —

2ANSTO, Locked Bag 2001, Kirrawee DC, NSW, 2232, Australia

We present an approach for analysis of real-time X-ray reflectivity
(XRR) process data not just as a function of the reciprocal space vec-
tor ¢ as is commonly done, but as a function of both ¢ and time. We
restrict the real-space structures extracted from the XRR curves to be
solutions of a physics-informed growth model, and use state-of-the-art
convolutional neural networks (CNNs) and differential evolution fitting

Location: H14

to co-refine multiple time-dependent XRR curves R(g,t) of a thin film
growth experiment. Thereby it becomes possible to correctly analyze
XRR data with a fidelity corresponding to standard fits of individual
XRR curves even if they are sparsely sampled with a 7-fold reduction
of XRR datapoints, or if the data is noisy due to a 200-fold reduc-
tion in counting times. Our approach of using a CNN analysis and
of including prior information through a kinetic model is not limited
to growth studies, but can be easily extended to other kinetic X-ray
or neutron reflectivity data to enable faster measurements with lower
beam damage.

DS 1.4 Mon 10:15 H14
Scattergram analysis and filtering of differential phase con-
trast STEM images — eJuLius Borger!:?2, Maja GrorLlb:2,
Tuomas RiepLb?, and Jore K. N. LiInDNERD2 — I Nanostructuring,
Nanoanalysis and Photonic Materials Group, Dept. of Physics, Pader-
born University, Paderborn, Germany — 2Center for Optoelectronics
and Photonics Paderborn (CeOPP), Paderborn, Germany

Differential phase contrast (DPC) in scanning transmission electron
microscopy allows the imaging and quantification of electric fields in
solid specimen by measuring the transferred (first) momentum per-
pendicular to the optical axis imposed on the beam by the specimen’s
electrostatic potentials. Owing to the high-resolution capability of
modern Cs-corrected transmission electron microscopes, electric fields
and charge densities can be revealed with sub-atomic resolution. How-
ever, the requirements are very high, since the field distributions being
measured by a position sensitive detector are drastically influenced by
numerous factors, such as the lens aberrations, dynamic diffraction
effects, noises, and the detector response function. We demonstrate
how these influences can be readily detected in a DPC image using
the so-called scattergram, which is a two-dimensional histogram of all
transferred momenta, and particularly focus on the effect of noise and
detector rotation by comparing DPC measurements and simulations
for Si [110] performed with a segmented annular quadrant detector.
In this regard, we introduce a novel method, the scattergram filtering,
revealing the position of characteristic features in DPC images.

DS 1.5 Mon 10:30 H14

Contrast modes in transmission experiments using broad
and focussed keV ion beams — eSvenia Loumannb2, GRE-
Gor Hrawacek!, Rapek HoLeNAk?, Nico KLINGNER!, DANIEL
PrivmeTzHOFER?, and Epuarpo SERRALTADS — lInstitute of Ion
Beam Physics and Materials Research, Helmholtz-Zentrum Dresden-
Rossendorf, Dresden, Germany — 2Department of Physics and Astron-
omy, Uppsala University, Uppsala, Sweden — 3Technische Universitét

Dresden, Germany

The helium ion microscope (HIM) is an instrument for high-resolution
imaging, composition analysis, and materials modification at the
nanoscale. Ion transmission experiments could further improve the
analytical capabilities of this technique, and multiple contrast modes
are possible. We explore the latter at keV ion energies using a HIM in
a scanning transmission approach as well as a broad beam in combina-
tion with a time-of-flight (ToF) set-up. Both systems employ position-
sensitive detectors allowing for analysis of angular distributions.

In the ToF-system, we find a strong trajectory-dependence of the
measured specific energy loss attributed to charge-exchange events in
close collisions [Phys. Rev. Lett. 124 (2020), 096601]. Channelling
and blocking of transmitted ions allows for mapping of intensity as well
as different energy loss moments [Ultramicroscopy 217 (2020), 113051].
In the HIM we demonstrate different contrasts, e.g., due to orientation
of nanocrystals, channelling in single-crystalline membranes and ma-
terial contrast for layered films [Beilstein J. Nanotechnol. 11 (2020),
1854].



