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Atomic Insights for a Sustainable Future: :
Enhancing thermal stability of ferroelectric sensors

Co-Creation Research Institute for Advanced Materials  Lecturer Jens R. Stellhomn

Our lab investigates how advanced materials work by examining their atomic structure.
This research is key to creating breakthroughs that support healthier lives, foster
innovative industry and resilient infrastructure, and promote sustainable production.

Using cutting-edge techniques like X-ray holography, we reveal the tiny building blocks
that determine a material's performance. Through precise atomic-level characterizations,
we aim to bridge the gap between structure and functionality and to pave the way for new
technologies — from cleaner energy solutions to more effective devices — that benefit both
society and the environment.

Mixed solid solutions of lithium niobate (LN) and lithium tantalate
(LT) are promising because they combine LN’s functional
properties with LT's high thermal stability: an important advantage
for devices operating at elevated temperatures. A key question,
however, is whether the mixed system (LNT) is homogeneous. Our
atomic-resolution holography measurements reveal that it is not:
tantalum atoms form local clusters rather than dispersing
randomly. These nanoscale inhomogeneities strongly affect
transport behavior and the material's overall response.
Recognizing this clustering enables more accurate modeling and
supports the design of next-generation high-temperature sensors.

Experimental data: 3D distribution of atoms around Ta, from Quasi-random model of
Ta hologram. exp. data. Tadistribution.
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