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Abstract (300 word limit)
Magnetoelectric multiferroics (MF) demonstrate simultaneous coexistence of magnetic and electric order parameters. In addition, they show unique ability of cross-coupling between order parameters. Rare-earth manganites (RMnO3) in orthorhombic phase is one such archetypical candidate showing magneto-electric behavior. Depending upon R-ion radii they show a wide range of MF phase governed by competing magnetic interactions as shown in the MF phase diagram for bulk (Fig. 1a). Interestingly, on application of epitaxial strain the MF phase diagram shows a dramatic change (Fig. 1b). The most prominent effect observed is that the ground state gets independent of the R-ion radii and is forced to demonstrate a homogenous magnetic and electric property. Under epitaxial strain the films stabilize into an E-type order with ferroelectric ordering along a-axis. This suggested that the competing interactions are tuned to favor a symmetric exchange striction mechanism for the multiferroicity. In our work, we employed neutron and x-diffraction to study the magnetic phase in detail. In addition, in-house capacitance and ferroelectric loop measurements were conducted to confirm the electric ground states. These studies also highlight the development of instrumentation which provided the unique oppurtunity to study the magnetic order of thin films (thickness~10 -40 nm) with neutron diffraction. We plan to discuss in further details and reveal the variation in the microscopic mechanism induced by epitaxial strain to tailor the MF phase diagram. This presentation will help in providing the audience a better outlook on using strain to engineer physical properties of materials.
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                         (a)                                                     (b)
Fig. 1: Mulitferroic phase diagram of RMnO3 (a) bulk phase and (b) thin films.
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