Probing inversion symmetry breaking and related electronic properties in ultrathin tellurides
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ABSTRACT 
Crystalline tellurides characterized by an atomic arrangement with an inversion symmetry breaking such as α-SnTe, α-GeTe or Td-WTe2 show multi-functional properties including ferroelectricity, a Rashba spin-split band structure, topological electronic states, …  [1–4]. This is of significant importance in the perspective of all-electrically controlled and low-power spin-orbitronic applications [5–7]. In this context, device downscaling raises fundamental questions about the persistence of the targeted properties in ultrathin films. For instance,     X. Yang et al. evidenced a reduction of the Rashba effect in α-GeTe(111) films below 5nm and extrapolated a critical thickness of 2nm, below which the Rashba spin splitting of the electronic band structure vanishes [8]. 
By appropriately analyzing and optimizing the growth conditions, we will show that Rashba spin-splitting and related electronic properties can be preserved in the ultrathin regime in      α-GeTe and Td-WTe2 films [9,10]. Our results based on photoemission spectroscopy techniques (ARPES, SR-ARPES, …), microscopies (TEM, STM) and a strong theoretical support from DFT calculations suggest to further investigate the limit of physical properties in the ultrathin film regime. 
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