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Lead-Halide Perovskites on the Move: 
Insights from First-Principles Calculations

Power-conversion efficiencies of lead-halide perovskite (LHP) solar cells have improved at record 
pace and are currently above 22%. It is of both fundamental and practical importance to examine 
phenomena that contribute to, or limit, these impressive efficiencies. To this end, a lattice of ions 
displaced from their static positions only by harmonic vibrations is often invoked when 
understanding charge-transport and light-absorption in the semiconducting material. However, 
recent studies suggest that such a picture is not sufficient for LHPs, in which different structurally 
dynamic effects, going strongly beyond small harmonic vibrations, arise already at room 
temperature.

After providing an introduction to LHP-based solar cells, I will discuss our recent results on 
structurally dynamic effects in LHPs, using first-principles calculations based on density functional 
theory. Starting from the canonical band structure picture, the impact of ionic diffusion, optical 
phonons, and dynamic polar distortions will be presented. From this discussion, open questions 
with relevance for charge-carrier dynamics in LHPs will be addressed.

Alle Zuhörer sind ab 15:45 Uhr zu Kaffee und Tee vor dem Hörsaal eingeladen.


