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Invited Talk CPP 8.1 Mon 15:00 H38
The Nanoscale Photovoltaics Laboratory on a Tip — eSTEFAN
WEBER — Institute for Photovoltaics, University of Stuttgart — Max
Planck Institute for Polymer Research

Electrical scanning probe microscopy (SPM) modes are ideal for
nanoscale photovoltaic measurements. I will discuss our recent work
on developing specialized SPM techniques to study hybrid perovskite
materials. Optimizing perovskite solar cells requires understanding
energy losses, instability, and aging processes. These macroscale prop-
erties result from the interplay between nanoscale structure and func-
tion, including twin domains, grain boundaries, interfaces, and crystal
grain orientations. Using static and time-resolved Kelvin probe force
microscopy (KPFM), we can map the local surface potential, surface
photovoltage (SPV), and cross-sectional potential distributions under
operating conditions. With Nano-SPV spectroscopy, we achieve 10-
20 nm lateral- and sub-millisecond temporal resolution. Our research
aims to address key challenges in perovskite research, such as phase
segregation, degradation, and interface heterogeneity, advancing un-
derstanding of loss mechanisms and instabilities in MHP solar cells.

CPP 8.2 Mon 15:30 H38
Sputter-Deposited TiOx Thin Film as a Buried Interface
Modification Layer for Efficient and Stable Perovskite Solar
Cells — eXionazuuo Jiang!, Kun Sun?!, Zerui Lit, Zuuijun Xul,
Guanciiu Pan!, Yusur Burut!:2, BENEDIKT SocHOR?, MATTHIAS
ScHwARTZKOPFZ, KRISTIAN A. RECK?, THOMAS STRUNSKUS?, FRANZ
FaupeL®, STepHAN V. RoTn?, and PETER MULLER-BuUscuBauMm!
— 1TUM School of Natural Science, Chair for Functional Materi-
als, 85748 Garching, Germany — 2Deutsches Elektronen-Synchrotron
(DESY), 22607 Hamburg, Germany — S3Lehrstuhl fiir Materi-
alverbunde, Institut fiir Materialwissenschaft, Christian Albrechts-
Universitat zu Kiel, 24143 Kiel, Germany

It is crucial to suppress the non-radiation recombination in the hole-
blocking layer (HBL) and at the interface between the HBL and active
layer for performance improvement. Herein, TiO, layers are deposited

Location: H38

onto a SnO3 layer via sputter deposition at room temperature, forming
a bilayer HBL. The structure evolution of TiO; during sputter depo-
sition is investigated via in situ grazing-incidence small-angle X-ray
scattering. After sputter deposition of TiO; with a suitable thickness
on the SnO2 layer, the bilayer HBL shows a suitable transmittance,
smoother surface roughness, and fewer surface defects, thus resulting
in lower trap-assisted recombination at the interface between the HBL
and the active layer. With this SnO2/TiO; functional bilayer, the
perovskite solar cells exhibit higher power conversion efficiencies than
the unmodified SnO2 monolayer devices.

CPP 8.3 Mon 15:45 H38
Dynamics and kinetics of light-induced phase segrega-

tion in MAPDBr; gI; 2 perovskites — elvan ZALUZHNYYl7
2

Linus Prraan2, RustaMm Rysov?, Freperik UNcer!:2, Jakus
HAGARA!, EKATERINA KNESCHAUREK!, PAUL ZIMMERMANN!, SEBAS-
TIAN SCHWARTZKOPFF!, LENA MERTEN!, DMITRY LAPKIN!, ALEXAN-

pER HINDERHOFER!, FABIAN WESTERMEIER?, MICHAEL SPRUNG?Z,

Yana Vaynzor®4 FaBian Paurus®4, and FRANK ScHREIBER! —
I University of Tiibingen — 2Deutsches Elektronen-Synchrotron DESY
— 3Technical University of Dresden — %Center for Advancing Elec-

tronics Dresden (cfaed) — SIFW Dresden

Hybrid organic-inorganic perovskites tend to undergo several struc-
tural transformations that can be caused by temperature, humid-
ity and light. Here we use X-ray photon correlation spectroscopy
(XPCS) to study the dynamics of light-induced phase segregation in
MAPDBBr; gl 2 and the formation of Br-rich and I-rich domains. We
observe that the phase segregation is characterized by three distinct
time scales corresponding to the rapid formation of small seeds of
the I-rich phase, fluctuations of the ion distribution around the quasi-
equilibrium state (dynamics), and a directional drift of the ions within
the crystal grains (kinetics). We also observe the influence of defects
in the halide sublattice on phase separation and find that samples with
interstitial halides exhibit slower phase separation as samples with va-
cancies in the halide sublattice.



