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Tensor network algorithms have grown to be one of the most successful ways of computational 

physics dealing with strongly correlated quantum systems. After a non-expert introduction, I 

will show a few highlights of recent applications in and out-of-equilibrium. Yet, most of these 

successes have dealt with central model Hamiltonians of theoretical physics. In this talk, I want 

to ask the question: can we do more to connect to the real world, in the form of realistic (strongly 

correlated) materials or chemical molecules? Showing results from our research, I want to 

make the point that this connection can be established and promises to be very fruitful for the 

future. More specifically, I will show the connection to dynamical mean-field theory and density 

functional theory, and the quantum dynamics of real molecules in chemistry.   

 

High-resolution ARPES measurement of the Fermi surface in strontium 
ruthenate Sr2RuO4 compared to DFT (density functional theory) and MPS 
(tensor network) prediction.) 
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