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van der Waals (vdW) epitaxy represents a powerful way for growing heterostructures made of
stacked sequences of two-dimensional (2D) crystals, potentially exhibiting new phenomena and
peculiar properties.

In this study we aim at identifying the key parameters to predict the interaction between 2D
layered materials and the substrate surface. In particular, we present the case of
(GeTe)m(SbaTes)n (GST) layered materials on InAs(111). GST alloy is a key Phase Change
Material, widely studied for its cutting-edge technological applications. It is a prominent
material for phase change memories, and, very recently, it has attracted new interest as the most
advanced emerging non-volatile memory technology for neuromorphic applications [1,2]. In
the GST/InAs(111) system the substrate can be efficiently prepared into self- and un-passivated
surfaces to clarify the role of the surface interaction. Furthermore low-lattice mismatch
conditions are fulfilled. Those are necessary to avoid relaxation due to formation of misfit
dislocations and allow to correctly identify vdW epitaxy. It is known that GST exhibits two
different highly ordered 2D structures and a three-dimensional disordered structure, allowing
to directly infer the nature of the epitaxy. We will give evidence of the key role played by the
substrate surface in vdW epitaxy. We will show that substrate symmetry influences the
symmetry of the growing film and we will give indications for which vdW epitaxy can be fully
achieved [3,4]. Our study paves the way for mastering and design of vdW epitaxial growth of
2D heterostructures as well as hybrid 2D and non-layered materials.
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