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In-situ tools for studying dynamics and electronic structure at
functional interfaces in energy conversion devices

Functional interfaces are at the heart of solid state and electrochemical energy conversion
technologies, such as solar cells and batteries. Impedance spectroscopy is well-suited for
studying in-situ interfacial dynamics and electronic structure in these devices, and can be
applied as a diagnostic tool to identify performance losses under different operational
conditions [1,2]. In this talk 1 will give a brief introduction to impedance spectroscopy,
including the mathematical background and conventions for data representation, as well as
how to choose the operational point for measurement, check data reliability, and finally how
to parameterise the spectra [1,2].

In the case of solar energy conversion, combining electrical techniques, such as impedance
spectroscopy, with steady-state and time-resolved optical spectroscopy can offer
complementary insights into dynamics related to fundamental processes and loss
mechanisms [3, 4]. As an outlook, | will present arguments for considering non-equilibrium
dynamics as fundamental signatures in energy conversion, and the role of spectroscopic
tools for identifying these dynamics [5].
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