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The advent of two-dimensional materials redefined the material science in the last decade, promising disrupting advances in many technological
fields. Among the available synthesis techniques, van der Waals (vdW) epitaxy 1 ensures high quality, purity and scalability, all crucial for the
integration with microelectronic technology.
Beyond the well-known phase change functionality used in non-volatile memories, the Ge-Sb-Te chalcogenide family possesses a generous
variety of functional properties. As an example, the binary compound GeTe is the father of a new class of materials, namely ferroelectric Rashba
semiconductors, in which ferroelectricity is used to control the spin texture at room temperature. 2 A key element for the exploitation of this rich
playground is the high crystal quality achieved for the material deposited by molecular beam epitaxy (MBE) on Sb-passivated Si(111)
substrates.
In this seminar, I will first give an overview on the fabrication by MBE of Ge-Sb-Te layered materials and heterostructures. 3–5 Next, I will present
recent results on the vdW epitaxy and characterization of (1) GeTe-rich GST films, providing breakthrough evidence of their composition-
dependent ferroelectric behavior, 6 and (2) the 1D chiral crystal tellurene, which has been integrated for the first time on silicon. Finally, I will
discuss recent investigations on the crystallization and switching properties of Ge-rich GST films deposited amorphous by MBE. 7
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