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Light matter interaction is involved in several fundamental processes in Chemistry, Physics 

and Biology and is at the basis of Spectroscopy, experimental technique representing 

probably the most important source of information about properties of matter. Due to the 

significant improvements introduced in the last decades, spectroscopic techniques became 

very accurate and the interpretation of spectra, just by observation of the experimental 

results, became sometimes extremely complicated. For this reason the need of accurate 

theoretical methods able to reproduce and interpret the experimental results is becoming 

more and more pressing. The accurate theoretical simulation of spectra is therefore a very 

a challenging task, in particular for extended systems for which only approximated 

methods can be used. 

 

In this talk I'll presents some of the theoretical methods I developed during my research 

activity to improve the description of excited state properties (spectra, densities, charge 

transfer ...) in extended chemical and physical systems. 

 

The first part of the talk will be mainly focused on methods able to improve the description 

of charge transfer states at a reasonable computational cost.  Applications in the field of 

hybrid photovoltaic and light harvesting in general will be presented. 

 

The second part  of the talk will be focused instead on recent methods, based on the 

Density Matrix Renormalization Group (DMRG) numerical technique, I developed to 

simulate  spectra of strongly correlated systems. 
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