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DS 16.1 Thu 9:30 REC/C213
An on-chip heating platform for localized thin-film re-
pair, non-equilibrium microstructures, and phase control —
eNENsI ToNcicH, NEREA ABANDO BELDARRAIN, JACOPO SIMONE
CriprA, HENNING GaALINSKI, and RALPH SPOLENAK — Laboratory
for Nanometallurgy, Department of Materials, ETH Ziirich, Switzer-
land

Localized on-chip heat generation and rapid thermal quenching is crit-
ical for systematic probing of phase transitions of nanofabricated sys-
tems, tailoring non-equilibrium microstructures and localized thin-film
repair. Here we introduce a reactive multilayer [1] based on-chip heat-
ing platform that enables temperatures above 1000 °C, millisecond-
scale heating and self-quenching rates on the order of 105 °C s~! while
preventing chemical interdiffusion. Using a diffusion-resistant, ther-
mally conductive barrier, this platform enables three distinct, repro-
ducible outcomes across different material systems: (i) localized melt-
ing and reflow of Au to repair electrical discontinuities, (ii) controlled
microstructural evolution of Au, transforming equiaxed grains into
elongated, high-aspect-ratio structures that are difficult to achieve with
conventional processing, and (iii) a monoclinic-to-tetragonal phase
transformation in the ZrO2, demonstrating precise, site-specific phase
engineering.

By combining ultrafast, high-temperature thermal pulses with
diffusion-stable barriers, this platform offers a unique strategy for pre-
cise, on-demand modification of thin films, with broad applications in
electronics, functional coatings, and nanofabrication.

[1] Toncich N. et al., J. Appl. Phys. 137(17), 2025

DS 16.2 Thu 9:45 REC/C213
Enhanced resistive switching in hybrid perovskite-MoS2
memristors — oGEORGIOS CHATZIGIANNAKIS!'2,  ANASTASIA
SourtaTi!, SPIRos GARDELIS?, and MARIA VasiLopourou! — 1INN,
NCSR Demokritos, 15341 Athens, Greece — 2Physics Department,
National and Kapodistrian University of Athens, Panepistimiopolis
Zografos, 15784 Athens, Greece

Memristors are emerging two-terminal devices with tunable resistance
states and strong potential for next-generation non-volatile mem-
ory and neuromorphic computing. Their reversible switching be-
tween high- and low-resistance states (HRS/LRS), combined with
non-volatile information retention, makes them attractive for energy-
efficient data storage. Metal halide perovskites have recently gained
interest in thin-film memristive technologies due to their low fabrica-
tion cost, solution processability, and rich ionic dynamics, while 2D
TMDs such as MoS2 provide excellent interfacial properties that mod-
ulate charge transport and defect chemistry.

We demonstrate a hybrid perovskite memristor incorporating MoS2
nanosheets, exhibiting significantly enhanced electrical performance
compared to pristine devices. The MoS*-integrated device achieves
endurance up to 200 switching cycles, stable retention beyond 12 000 s,
and a large memory window (HRS:LRS 7100). In contrast, the pristine
device shows only 725 cycles and a window below 50. These results
highlight the crucial role of TMD:perovskite interfaces in stabilizing
ion-migration pathways and improving resistive-switching reliability
in hybrid thin-film memristors.

DS 16.3 Thu 10:00 REC/C213
Resistive Sensor for in situ electrical monitoring during
atomic layer deposition — eLucas Rave, COLIN SCHORMANN,
STEFANIE Hauca, KristiaNn DENEKE, JUN PENG, ROBERT BLICK,
and RoBERT ZiEROLD — Center for Hybrid Nanostructures, Univer-
sity of Hamburg, Germany

Atomic layer deposition (ALD) provides exceptional coating confor-
mality with sub-nanometer resolution, driving the new semiconductor
technology node processes. Conventional in situ diagnostics, such as
spectroscopic ellipsometry and quartz crystal microbalances, focus on
mass and optical morphology information during deposition. However,
rich electrical information remains limited. To address this, we devel-
oped an electrical in situ monitoring detector capable of resolving resis-
tance changes for individual precursor and purge pulses. This detector
contains custom-patterned titanium electrodes on Si/SiO9 substrates,
whose resistance evolution directly reflects cycle-resolved ALD sur-
face reactions. Using this approach, we probed the deposition process

Location: REC/C213

for oxides, including ZnO, Al-doped ZnO (AZO), and TiO2, captur-
ing characteristic signatures of nucleation delays, self-limiting ligand
exchange, and dopant-induced conductivity changes. Our method re-
veals how different precursor chemistries manifest in distinct electrical
transients and provides a quantitative link between surface reaction
kinetics and film evolution. The resistance-based in situ sensing offers
a practical, compact, and integrable diagnostic tool for understanding
and optimizing ALD processes, enabling improved control over thin-
film quality in micro- and nanofabrication.

DS 16.4 Thu 10:15 REC/C213
Molecular insights into the mechanical and dynamical prop-
erties of mechanically interlocked polymer thin films — eYanG
Wang!, ANprEA GrunToLt!, and Xuznou Yan? — 1Zernike Institute
for Advanced Materials, University of Groningen, 9747 AG Groningen,
Netherlands; — 2State Key Laboratory of Synergistic Chem-Bio Syn-
thesis, Frontiers Science Center for Transformative Molecules, School
of Chemistry and Chemical Engineering, Shanghai Jiao Tong Univer-
sity, Shanghai 200240, P. R. China;

Mechanically interlocked networks (MINs) comprise molecular com-
ponents connected by mechanical bonds, introducing topological con-
straints that alter deformation pathways. Coarse-grained molecular
dynamics simulations are used to investigate substrate-supported and
free-standing MIN thin films based on [c2]daisy chain architectures,
with systematic variation of extension distance, cross-linking degree,
interfacial cohesive strength, and strain rate. Strongly attractive sub-
strates induce pronounced dynamic confinement, whereas weak adhe-
sion leads to enhanced, free-surface-like mobility. Rings exhibit slower
dynamics than axle chains, whose mobility is governed by proximity
to binding sites. Pull-out and biaxial deformation simulations reveal
a three-stage ring-sliding mechanism that suppresses excessive bond
scission, maintains network connectivity at large strains, and delays
macroscopic failure, thereby enhancing toughness and energy dissipa-
tion. These results provide molecular-level insight into MIN thin film
mechanics and inform the design of adaptive, energy-dissipating poly-
mer materials.

15 min. break

DS 16.5 Thu 10:45 REC/C213
A Pathway Towards All-Optical Light-Propagation Switch-
ing — eJAkoB LINDENTHAL, FrRITHJOF PIETSCH, MARKAS SUDZIUS,
JonanNes BENDUHN, and KArRL LEo — TU Dresden, Institut fiir
Angewandte Physik, Nothnitzer Str. 61, 01187 Dresden

Dynamic switching of the light propagation is a key enabler for inte-
grated nanophotonic circuits. Optical gratings are a widely used, ver-
satile component for coupling light into and out of waveguides. How-
ever, their diffraction efficiency is generally set and limited well below
unity by static design and process parameters such as etch depths
or geometric profile quality. We experimentally demonstrate the use
of a dielectric-mirror cavity for enhancing the diffraction efficiency of
grating couplers beyond these intrinsic limits. Using a second counter-
propagating input beam achieves near-perfect dynamic control of the
coupling amplitude. The experiments are backed by analytical and nu-
merical modeling of the cavity-enhanced diffraction efficiency and the
interaction of light waves in optical-gratings multiport devices. These
findings extend the concept of coherent perfect absorption (CPA) from
thin absorbing layers to diffractive structures, providing an all-optical
propagation switching mechanism for efficient signal input and control
in compact photonic circuits and nano-optic systems.

DS 16.6 Thu 11:00 REC/C213
Investigation of Temperature-Dependent Loss Mechanisms in
Tantalum and Niobium Thin-Film Coplanar-Waveguide Res-
onators — ePHILIP SCHNEIDER!, MoRrITz SINGER!, HARsH GuUPTAl,
BEeNEDIKT ScHOOF!, and Marc TorNow!»2 — 1TU Munich, Garch-

ing, Germany — 2Fraunhofer EMFT, Munich, Germany

Superconducting qubits can enable scalable quantum computing. Nio-
bium (Nb) is widely used as the base superconductor, but tantalum
(Ta) can improve performance by hosting fewer two-level system (TLS)
losses, especially in its native oxide. We sputter-deposited Ta and Nb
thin films on silicon and studied three stacks: pure Nb, Nb with a
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thin Ta cap, and Ta on a thin Nb seed layer, realizing distinct inter-
face scenarios. The thin films were characterized by resistivity, critical
temperature, RRR and X-ray diffraction. Coplanar waveguide res-
onators were fabricated from the ~ 200 nm films to determine their
internal quality factor (Q;) in the few GHz regime. Temperature- and
power-dependent measurements (100-1700 mK, -80 to -160 dBm) were
fitted with a combined TLS-quasiparticle loss model to analyze loss-
channels. To probe the effect of native oxide at the metal-air interfaces,
the resonators were re-measured post four weeks of air exposure. In
the single-photon regime at 100 mK, the average @; changes from
1.38 x 10% (BOE) to 1.19 x 10° (native oxide) for Nb, from 1.58 x 106
to 1.11 x 108 for Ta-capped Nb, and from 1.07 x 10% to 1.20 x 109
for Ta on an Nb seed layer. Thus, while all stacks provide @; in the
10 range, Nb-based devices degrade post oxidation, whereas the Ta
dominated film remains robust and even slightly improves.

DS 16.7 Thu 11:15 REC/C213

Gallium phosphide on insulator for integrated quantum

photonics — eTosias Bucuer!, OrTro ArNoLD!:23 KaTsuva
Tanakal:2:34 Muyr Yang!234 CarsTeN RonNINg!, and Is-
ABELLE STaUDE!2:34 — lngtitute of Solid-State Physics, Friedrich

Schiller University Jena, 07743 Jena, Germany — 2Abbe Center of
Photonics, Friedrich Schiller University Jena, 07745 Jena, Germany —
3Institute of Applied Physics, Friedrich Schiller University Jena, 07745
Jena, Germany — 4Max Planck School of Photonics, Germany

Gallium phosphide (GaP) emerges as a promising material for quan-
tum nanophotonics due to its high refractive index with low absorption
in the visible, combined with a strong second-order nonlinear response
and the absence of linear birefringence. Growing high-quality, single-
crystalline GaP thin films on low-index substrates, however, faces chal-
lenges due to lattice and thermal mismatch, and process complexity
in common epitaxial methods. Here, we demonstrate ion slicing of
GaP thin films and anodic bonding onto low-index glass substrates.
We fabricate GaP thin films from (100) and (110) bulk crystals with
thicknesses of 760 + 40nm. Structural and optical characterisation is
used to optimise the implantation and bonding conditions with the
goal of achieving high-optical quality and low absorption suitable for
nanophotonic applications.

DS 16.8 Thu 11:30 REC/C213
Enhancement of photoluminescence of Er3-+ ions by Mie-
resonant silicon nitride metasurfaces — eFENGkal WEINZ,
CARSTEN RonNING!, Duk-Yonc Cuoi?, XiNru Ji3, and ToBias
KipPENBERG® — !Institut fiir Festkérperphysik, Friedrich Schiller Uni-
versity Jena, Germany — 2Research School of Physics, Australian Na-
tional University, Australia — 3Institute of Physics, Swiss Fed- eral In-
stitute of Technology Lausanne (EPFL), CH-1015 Lausanne, Switzer-
land

Mie-resonant high-index dielectric nanoparticles and metasurfaces
have been suggested as a viable platform for enhancing both electric
and magnetic dipole transitions of fluorescent emitters. While previous
work has demonstrated the enhancement of magnetic dipolar transi-
tions from Eu3+ ions using silicon nanocylinders, this approach was
limited by silicon’s strong absorption at the Eu3+ emission wavelength
in visible range. Erbium features a characteristic infrared emission
wavelength of 1550nm, which is widely used in telecommunication.
It makes Er a good candidate of emitters in metasurface for infrared
applications. This study explores the enhancement of Er3+ ions us-
ing dielectric metasurfaces composed of Mie-resonant silicon nitride

metasurface. Er3+ ions were introduced into the metasurface via ion
implantation. Strong room-temperature photoluminescence (PL) was
only observed after annealing, which activates the ions.Maximum PL
enhancement occurred at a nanocylinder radius of "410 nm, aligning
with simulations. This study demonstrated a significant ~40-fold PL
enhancement on metasurface over a planar reference.

15 min. break

DS 16.9 Thu 12:00 REC/C213
Use of hybrid electrochromic devices for dynamic solar
control in buildings — eELEFTHERIA MERKOULIDI and GEORGE
SYRROKOsTAs — Solar Energy Laboratory, Department of Physics,
University of Patras, Rion, Greece

Nowadays, the three main sectors that consume a lot of primary en-
ergy are: transport, industry, and buildings. Especially in the EU
during 2023, buildings were responsible for 40% of total energy con-
sumption, for approximately 50% of all-natural gas use, and a large
portion of this energy (80%) is dedicated specifically to heating, cool-
ing, and hot water supply for occupants. Therefore, improving the
energy efficiency of buildings is critical. One effective way to improve
energy efficiency is by controlling the significant energy losses (up to
60%) that occur through windows. These losses are caused by heat
transfer mechanisms (conduction, convection, and radiation), as well
as air leakage. A promising technological solution involves the use of
adaptive chromogenic windows, such as electrochromic smart windows
(ECWs). They can improve the energy efficiency of a building by mod-
ulating the sunlight and solar heat entering a building in real time, by
changing their appearance (from transparent to opaque), under an ap-
plied electric field. In the present study, a way to improve their optical
performance is investigated, by using a cobalt based redox electrolyte
as a novel alternative to other redox couples used so far, with promising
results.

DS 16.10 Thu 12:15 REC/C213
Influence of Crystal Orientation on the Oxygen Evolution
Reaction in LazNiMnOg Films — eFreLix TEGTMEYER!, Pia
HennNiNgZ, SnAGUN THAkUR?, Tobias Mever?, ULricH Ross?,
Vasiy Mosunyaca?, and JasnamoL PavLakkar? — !Department
of Ultrafast Dynamics, Max Planck Institute for Multidisciplinary Sci-
ences, Gottingen, Germany — 2Institute of Materials Physics, Univer-
sity of Gottingen, Germany — 34th Physical Institute, University of
Gottingen, Germany — 41st Institute of Physics, University of Got-

tingen, Germany

Double perovskites such as LagNiMnOg (LNMO) promise applications
for catalysis in energy storage and conversion. However, investigations
of the oxygen evolution reaction (OER) in LNMO remain limited to
nanoparticles and powders while the effects of crystal orientation re-
main elusive. In this work, we study monocrystalline LNMO thin film
catalysts grown by metalorganic aerosol deposition at ambient air. By
controlling the facet which is in contact with the electrolyte, the in-
fluence of crystal orientation is identified. We found that the activity
of LNMO films with (100) crystal orientation is enhanced by one or-
der of magnitude compared to (111) oriented films. We attribute this
to the availability of both Ni and Mn active sites for the (100) sur-
face. Moreover, an overall enhancement of the activity is identified for
higher thicknesses. In long-term chronoamperometry measurements,
the LNMO film retains a high activity and excellent bulk stability
while the degradation is limited to a surface-near region.



