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In the rapidly advancing field of spintronics, magnetic multilayered heterostructures and 
thin-film devices are being strongly considered to exploit magnetoelectric, 
magnetoelastic, and magnetoresistive effects. Candidate materials for this technology are 
manganese perovskites such as La1−xSrxMnO3 (LSMO) films grown on several substrates 
that showcase unique magnetic and magnetostrictive properties [1,2]. Potentially 
revolutionary functionalities are being manifested in manganite-based heterostructures, 
such as magnetotransport in LSMO/BaTiO and LSMO/STO multilayers coupled with 
magnetoelectric effects at interfaces [3,4]. The observed electrical and magnetic 
properties in thin films, multilayer devices, and nanostructures are largely determined by 
the interfacial structure and associated local chemical environment. By understanding 
how structural, magnetic, and transport properties are affected by interfacial structure, 
therefore can lead to elucidating the fundamental design principles for devices with 
improved performances. To address these materials design criteria a great deal of past 
experimental work has been already been performed to investigate interfacial effects on 
induced magneto effects on a variety of substrates [5,6]. In this study, AC STEM and 
electron energy loss spectroscopy (EELS) will be used in a comparative study to unravel 
the chemical interplay leading to charge transfer at interfaces between the perovskite 
structured LSMO and other similar and dissimilar structured substrates, including 
LSMO/BFO, LSMO/STO, LSMO/MgO and LSMO/PZT.  
 
In an effort to unravel the fundamental underpinnings associated with charge transfer in 
each of these interfaces we initiated the study and have detected and coupled chemical 
inhomogeneties and charge fluctuations electronic structure intermixing with first-
principles based theoretical calculations. To decouple the results we are focusing on the 
use of spectral fingerprints as an insight into the angular resolved DOS to resolve the 
metallic d-states that are largely responsible for observed electronic and magnetic effects 
in these materials. In particular, using the experimental oxygen K and metallic L-edge 
EEL spectra as input we have conducted a series of varying DFT calculations using the 
fully linearized augmented plane wave (FP-LAPW) approach [7], as illustrated below in 
Figure 1 for LSMO, to determine the appropriate treatment of the electronic structure in 
these materials and understand the effects of the metallic d-states by varying different 
exchange and interaction potential values on the resolved spectra.  
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Based on these results, we have converged on the set of parameters needed to treat and 
interpret the fundamental materials physics associated with anti/ferromagnetic interfaces 
and the effects of the metallic d states based on a series of electronic structures 
calculations, respectively. The results of these calculations and the effects of structure 
coupled with the weighted correspondence with experiment will be further highlighted 
and presented at the conference.  
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Figure 1: Comparing experiment and theory based on the O K-edge for the pseudocubic 
approximation to LSMO considering broadening, spin, and the effective Hubbard U 
treatment. 
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