
The rich world of van der Waals heterostructures: 
from quantum spin liquids to heavy fermions

Roser Valentí1

1Institut für Theoretische Physik, Goethe Universität Frankfurt, 
60438 Frankfurt am Main, Germany

E-mail: valenti@itp.uni-frankfurt.de

The controlled stacking, twisting, and straining of two-dimensional van der Waals materials has 
opened new avenues for realizing correlated and topological quantum phases. In such 
heterostructures, interactions between layers can give rise to emergent behavior not present in 
the individual constituents, including correlated metals, unconventional magnetism, and 
topological superconductivity. In this talk, I will outline theoretical approaches for modeling 
these systems from first principles and highlight representative examples that demonstrate the 
richness of their electronic and magnetic properties [1-7], with connections to recent 
experimental findings.

Figure 1: α-RuCl3-graphite heterostructure (from [2])
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