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Abstract

As Si cells are reaching their fundamental limits, silicon/perovskite tandem solar cells are considered to be the next-

generation mainstream technology. These and other perovskite-based tandem solar cells usually rely on wide-bandgap (WBG)
mixed halide perovskites (>1.68 eV). In this context, mobile ions play a significant role, yet their exact impact on the overall

performance and stability of perovskite-based photovoltaics is still poorly understood. Our recent findings reveal that a key

degradation mechanism is the accumulation of mobile ions under an external stressor, which progressively screens the built-

in field. In this talk, I will discuss our recent understanding of how ion migration influences the performance and stability of
various perovskite solar cells. This also includes the important aspect of reversible and irreversible ionic losses, which are

crucial for longer-term operation under realistic conditions. I will then elaborate on strategies to mitigate mobile ion-induced

performance degradation. This includes dimethylammonium-stabilized, pure iodine WBG perovskites for Si/perovskite

tandems, which are not only efficient (>22% certified) but also demonstrate world record stabilities under combined

photothermal stressors (light + 85 °C), indicating that these cells can be stable for 25 years under real-world operation.

Secondly, I will demonstrate our progress in addressing the low reverse-bias breakdown (RBB) voltage - typically just a few

negative volts - of commonly used hole transport layers in perovskite cells. Using a novel self-assembled multilayer, which

minimizes ion-induced degradation modes, we achieved RBB voltages of ~17 V in efficient devices (26.3% certified)

comparable to silicon solar cells. Finally, I will present the various research activities of our research group.

Biography

Prof. Stolterfoht is an Early Career VC Associate Professor in the Electronic Engineering Department of The Chinese
University of Hong Kong (CUHK), a position he commenced in August 2023. In 2024 and 2025, he was recognized as
a Highly Cited Researcher by Clarivate Analytics. Before this appointment at CUHK, he was awarded the prestigious
Heisenberg fellowship from the German Research Foundation in 2022, and he led the renowned Potsdam Perovskite
Research Group at the University of Potsdam, Germany, from 2019 to 2023. During this time, he also received the Postdoc
Prize of the State of Brandenburg for outstanding scientific work, awarded by Brandenburg’s Minister for Science. He earned
his Ph.D. from the University of Queensland, Australia, in 2016. In his career, he acquired funding for 16 major joint and
individual research grants. He co-authored >122 peer-reviewed publications in renowned journals, including Science and
Nature (>17,000 citations, h-index 60). At CUHK, he currently leads a group of 8 PhD students and 4 Postdocs, as well as
several Bachelor's students. In Hong Kong, he also co-founded SolarSense Technologies Limited. His research is focused on
understanding and enhancing the stability of perovskite-based solar cells to an industrial standard, which is currently the
major bottleneck of all perovskite-based PV technologies.
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