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First-principles methods based on density-functional theory and many-body perturbation theory 
are the state-of-the-art approaches to study light-matter interaction at the nanoscale. All-electron 
implementations, like the one provided in the exciting code [1], offer the additional advantage 

to treat on the same footing optical and core excitations [2]. After introducing the underlying 
methodology, I will discuss the role of correlation effects that are essential for a quantitative 
description of light-absorption phenomena and yet act rather differently in transitions to 
unoccupied states from valence and core electrons. To illustrate this point, I will present selected 
examples from my recent research, addressing optical and core spectroscopy in inorganic [2,3], 
organic [4-6], and hybrid materials [7,8]. 
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