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Abstract(300 word limit):

The ABO3 perovskites are nowadays considered as the best candidates for highly reliable electronic devices thanks to their multifunctional  properties. Most of the time, these ternary oxides can combine at least two different physical properties. Baryum Titanate BaTiO3 is a typical ferroelectric in its tetragonale phase with a spontaneous polarisation at the bulk scale. Baryum Zirconate BaZrO3 is stable in a cubic structure and is widely used as substrate for other perovskites. The lattice mismatch is  an important parameter for stacking two different perovkistes. For BaTiO3/BaZrO3 superlattices, the lattice mismatch of  induced important structural and electronic modifications at nanoscopic scale. Few experimental works were conducted on [BaTiO3]m/[BaZrO3]n superlattices with modulation period Λ=(n+m)ã = 3.2 , 4.8 , 6.4  et 8 nm (ã is the mean lattice parameter in the transverse direction to the substrate). Hysteresis loops measurements show that the out of plane polarisation increases with the modulation period Λ. However these experimental studies were restricted to high modulation period and no results were available on very short modulation period of these superlattices. In this theoretical study, we investigated [BaTiO3]m/[BaZrO3]n systems with n and m varying from 1 to 3 to predict their structural and electronic modifications with respect to n/m and different symmetries (P4mmm, P4mm, Pmm2, Pm, P1). For this purpose, ABINIT code based on Density Functional theory (DFT) and Plane Waves PW basis is used for our ab initio calculations. Our results show that the P1 symmetry with three dimensional polarisation is the most stable for all the studied modulation periods. Our finding can be useful for tuning ferroelectric devices.






Image


Figure 1: In-place (Px and Py) and out of plane Pz Polarisations for the most stable P1 symmetry of [BaTiO3]m/[BaZrO3]n superlattices.
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