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Scrutinizing the formation of interfaces for highly efficient solar energy conversion
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Highly efficient solar energy conversion and opto-electronic device performance are representing topical scientific fields. They do, however, require precise knowledge of interfacial scenarios on the microscopic, preferably atomic scale. Complex chemical environments such as a vapor phase ambient are particular challenging to gain thorough insight into interfacial reactions therein. The talk introduces a spectrum of relevant material systems, their efficient application in energy technologies, and appropriate spectroscopy routes capable to monitor critical physico-chemical reactions in situ. Artificial photochemical reactions involving interfaces in chemical vapor ambient and in the liquid, or defect-free nucleation of disjunct materials such as semiconductors on silicon are scrutinized down to the atomic scale in real-time, also accounting for equilibrium versus non-equilibrium, kinetically driven processes, in order to accelerate progress in the realization of efficient energy materials and photo-induced processes. 
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