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Abstract:   

ComputaƟonal chemistry has made tremendous progress since its incepƟon. The energy of a 
molecule is a central quanƟty in computaƟonal studies, but certainly not the only important one. 
For example, the fundamental parameters defining virtually all spectroscopic and opƟcal proper-
Ɵes can be computed from first principles as derivaƟves of the energy, or the quasi-energy, taken 
with respect to electric and magneƟc field amplitudes, electronic and nuclear magneƟc mo-
ments, nuclear posiƟons, etc. Frequency-dependent methods give access to excitaƟon spectra 
and excited states properƟes. We will discuss selected applicaƟons from our group's research 
projects to organic molecules, transiƟon metal complexes, and f-element complexes. Emphasis 
will be placed on molecular properƟes that are related to magneƟc-field interacƟons, such as 
magneƟc resonance parameters (NMR, EPR), and electronic and Raman opƟcal acƟvity. If Ɵme 
permits, we will briefly discuss certain shortcomings of Kohn-Sham density funcƟonal  theory 
affecƟng various types of 'band gaps', and how to diagnose them and improve the calculaƟons. 
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