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PhD track subject: Materials with strong electronic Coulomb correlations are often characterized by 
various collective fluctuations, such as plasmons, phonons, excitons, Cooper pairs, and magnons, 
etc. (see Figure). The theoretical description of these many-body effects is challenging and requires 
computational efforts. The current project aims at developing and improving theoretical methods 
for describing such collective phenomena [1, 2]. The resulting method will provide a more accurate 
analysis of results of the most modern experiments, and will also be used for predicting interesting 
many-body effects in novel electronic materials [3-5]. 

 

Figure: Exciting different collective fluctuations in materials by light irradiation. Figure is taken from Ref. [6]. 
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