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lafossite transparent conducting oxide compounds can be considered as an al-

ternative material in photovoltaic applications.
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Laterally and radially segmented targets allow the fabrication of functional thin

�lms with lateral and vertical composition spreads, respectively [1]. �e latter

also enables the creation of material libraries consisting of homogeneous thin

�lms with discrete material composition. However, fabrication of such targets is

technically demanding with respect to powder blending, insu�cient hardening

or thermic decomposition due to deviating sintering temperatures of the source

powders for the respective segments.

In this work we present a new target design and deposition technique for

pulsed laser deposition in order to create vertical composition spreads as well

as discrete composition material libraries but bypassing the above mentioned

drawbacks. Simulations for the expected material contents will be presented.

�en, experimentally determined elemental distributions and growth rates are

compared to calculated values. Electrical and optical properties of samples ob-

tained by such techniques will be reported.

[1] H. von Wenckstern et al.,Phys. Status Solidi 2020, 257, 1900626
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We report on the fabrication of aeromaterials based on GaN, Ga2O3, TiO2 and

Zn2TiO4 using hydride vapor phase epitaxy (HVPE) or Atomic Layer Deposi-

tion (ALD) approaches. �e fabrication process is based on growth of the pre-

ferred material on sacri�cial templates consisting of interconnected ZnO mi-

crotetrapods. During the epitaxial growth of GaN at high temperatures and cor-

rosive environment, the ZnO is etched away and, consequently, hollow microte-

trapods with the wall thickness of the tubes in the range of 20 - 100 nm are

obtained. Further, GaN can be transformed into Ga2O3 through an annealing

process at temperature as high as 800
∘
C. Alternatively, ALD approach is used to

fabricate aero-TiO2 or aero-Zn2TiO4 materials using sacri�cial ZnO templates.

�e fabricated materials demonstrated new interesting properties: aero-GaN

exhibits good electromagnetic shielding in X-band and THz region, on the other

hand aero-Ga2O3 is completely transparent at GHz and THz frequencies, up to

3 THz. We also established that aero-GaN is characterized by dual hydrophilic-

hydrophobic behavior.�is phenomenon enabled one to demonstrate novel liq-

uidmarbles. Due to high active surface area of developed aero-Ga2O3 decorated

with noble metal nanodots, aero-TiO2 and aero-Zn2TiO4, these materials are

shown to be promising for photocatalytic applications.
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Recently, a new design for amonolithic, ultra-compact wavemeter was proposed,

which can be used in a wide spectral range [1]. �e building blocks of this

wavemeter are two vertically stacked, photosensitive layers, separated by a trans-

parent, insulating layer. In order to achieve a spectral sensitivity, the top layer

must consist of a material with a vertical absorption gradient. Here, we dis-

cuss the suitability of vertically graded ZnxMg1−xO layers as top layer of such an
ultra-compact wavemeter with wurtzite photosensitive ZnO layer as backside.

�e layers were deposited by pulsed laser deposition, using a vertical continu-

ous composition spread (VCCS-PLD) technique. In doing so, we were able to

achieve out-of-plane composition gradients from x = 1.0 up to x ≈ 0.5. XRD

2θ−ω-scans do not indicate a phase separation, and con�rm the wurtzite phase.
�e Mg incorporation was also con�rmed by photoluminescence spectroscopy.

�e suitability of the �lms as building blocks for the wavemeter was tested by

photocurrent measurements. By radiation with monochromatic light of di�er-

ent wavelengths, a response similar to the theoretically calculated one [1] is ob-

tained.

[1] M. Grundmann. Phys. Stat. Sol. A 215, 1800651 (2018)
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In this work, we show the synthesis and application of next generation semi-

conductor photocatalysts, i.e. GdxBi1-xFeO3 (x = 0, 0.05. 0.10, 0.15) hollow

spheres which function as both, an advanced adsorption material and photocat-

alytic active semiconductor.�e presented spheres were prepared by two distinct

novel synthetic protocols, i.e. via a citric acid/urea/ethylene glycol assisted hy-

drothermal method and via an evaporation induced self-assembly strategy. In

both cases, we study the mechanism of formation of phase pure GdxBi1-xFeO3

hollow spheres with a narrow size distribution by varying synthetic conditions

such concentration, temperature and treatment time. �e samples were char-

acterized by X-ray powder di�raction, scanning electron microscopy and UV-

vis di�use re�ectance spectroscopy. All synthesized materials were applied in

the photocatalytic degradation of dyes under visible light irradiation. �e pho-

tocatalysts show superior e�ciencies which outperformed previously reported

BiFeO3 materials.
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In recent years, a remarkable increase in e�ciencies of halide perovskite-based

solar cells has been achieved. Record cells on laboratory scale, realized with the

perovskite formamidinium lead iodide (FAPbI3), are now competing with estab-

lished silicon devices.[1]However, phase stability of FAPbI3 is still challenging as

the photoactive black α-phase is prone to degrade in the inactive yellow δ-phase
or intermediate orange and red phases.[2, 3] To address this issue, we evaluate the

temperature and pressure dependence of occurring phase transitions using in-

situ re�ection measurements during (hot-)pressing δ-FAPbI3 powder, and ana-
lyze associated strain in the resulting thick �lms. We show that for our powder

based thick �lms the phase transitions occur at signi�cantly lower pressure and

temperature compared to literature reports.�e correlation of these parameters

with resulting �lm properties like �lmmorphology suggests strain to be decisive

for the phase transition and phase stability.

[1] Jeong et al. Nature 2021, 592.

[2] Cordero et al. Nanomaterials 2021, 11.

[3] Cordero et al. J. Phys. Chem. C 2020, 124.
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We present a minimal, coarse-grained, two-dimensional model of charge trans-

port in lead halide perovskites, which provides an intuitive explanation for the re-

cently proposed formation of ferroelectric large polarons [1].�e phase-diagram

analysis reveals the presence of three phases characterized by the distinct order

of the molecular dipole moments which is strongly dependent on the tunneling

anisotropy of the carriers.�e most striking outcome is the formation of ferro-

electric domains that amplify the anisotropy in the carrier tunneling dynamics

which has been argued to lead to improved optoelectronic properties. �ese

results provide the groundwork for realizing a top-down approach for under-

standing the complex carrier dynamics in hybrid organic-inorganic perovskites.

[1] F. Wang, Y. Fu, M. E. Zi�er, Y. Dai, S. F. Maehrlein, and X.-Y. Zhu. Journal

of theAmericanChemical Society 2021 143 (1), 5-16. DOI: 10.1021/jacs.0c10943
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Perovskites shows promising optoelectronic properties that can be used in a

wide range of technologies. For example, they play a central role in the devel-

opment of more e�cient and low-cost solar cells and are also used in LED or

low-threshold lasers. However, they pose experimental challenges that need to

be solved: perovskites degrade in contact with air and lose their attractive prop-

erties. A possibility to avoid this is encapsulation in hexagonal Boron Nitride

(hBN). We have examined how lead-halogen perovskites with organic ligands

can be encapsulated and whether they retain their stability. We use the Scotch-

Tape method to exfoliate hBN crystals and deposit perovskite crystals on top

using drop casting. To check the successful encapsulation of the perovskites,

photoluminescence measurements were taken over di�erent time periods and at

di�erent temperatures. Our measurements showed that the fully encapsulated

perovskites remained stable for more than ten days.
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