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Summary of Proposal 

The Proposal aims to perform a multiscale experimental and theoretical study of the interplay of 
magnetic and electric degrees of freedom in materials in confined geometries (surfaces, 1-10 nm 
range particles and thin layers) and clean UHV conditions. It includes a combination of 
macroscopic, microscopy and element specific hyperfine local probing studies of Fe as magnetic 
and Barium Titanate or Rare-earth manganites as ferroelectric counterparts. Particularly, Fe on 
ferroelectric surface and also graphene-covered surfaces will be locally probed. Ab-initio density 
functional theory (DFT) combined with temperature dependent studies (statistical Monte-Carlo and 
complementary thermodynamic mean field and Landau theory methods) will be performed to 
improve the understanding of atomically specific effects of charge distribution, magnetic moment 
formation and hyperfine parameters. It is expected that this study can propose ways to improve 
magneto-electric couplings for the design of materials in device applications
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