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Atomic Insights for a Sustainable Future:
Glasses for Highly Efficient Electronic Energy Storage

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

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 diffraction and spectroscopy, 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.

We have recently investigated amorphous materials (glasses) and their optoelectronic
properties. Most glasses are not known for having a high ability to store electrical energy,
which is why they are rarely used in common capacitor technologies. Instead, they are
typically reserved for specialized devices that require exceptional stability, durability, or
resistance to extreme conditions. However, in our research, we have discovered that a
bismuth silicate glass (Bi,SiOs) exhibits a remarkably high dielectric constant while
maintaining low energy loss across a wide temperature range. This unique combination of
properties could open the door to broader applications, making electronic devices more
efficient and reliable.
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