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Magnetoelectric effect in layered compounds with polar structures 
Zhou, H.D. (Univ. Tennessee, Physics); Rawl, R. (Univ. Tennessee, Physics); Ding, X., Zapf, V.S. (NHMFL)
Introduction 

Magnetoelectric (ME) multiferroics have been extensively studied recently to understand the mechanisms responsible for cross-coupling between magnetism and ferroelectricity, which is at the heart of their promise for applications in multifunctional devices [1].  A unique route to a large ME effect is to consider magnetic systems that have a polar structure. This condition meets the prerequisites for the ME effect; i.e., the coexistence of broken spatial-inversion symmetry and time reversal symmetry. Often, these systems exhibit a nonpolar to polar structural transition at high temperatures and magnetic ordering at lower temperatures. Here we explored the magnetic and electric properties of two layered compounds with polar structures: Ba2CoTeO6 and Ni2InSbO6.
Experimental - 

Magnetization and electric polarization were measured in 65 T short pulse magnets at the pulsed field facility of NHMFL/LANL using standard techniques. 
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Results and Discussion

As shown in Fig. 1(a), the magnetization of Ba2CoTeO6 measured with H//c clearly shows at least two magnetic transitions around 10 T and 19 T before it reaches the saturation above 35 K. While the dielectric constant shows a sudden decrease at 10 T (Fig. 1(b)), the polarization measurement shows no feature at this spin flop transition. Therefore, Ba2CoTeO6 has no field-induced electric polarization change, only weak magnetoelectric behavior. On the other hand, Ni2InSbO6 shows a spin flop transition at 19 T with H//c (Fig. 1(c)) and a field-induced polarization change at this spin flop transition (Fig. 1(d)). Therefore, Ni2InSbO6 shows strong magnetoelectric behavior with field-induced multiferroicity, which certainly deserve future studies such as dielectric constant measurements and theoretical studies.
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Figure 1 The change in magnetization (a) and dielectric constant (b) measured with H//c for Ba2CoTeO6. The change in magnetization and its derivative (c) and change in electric polarization (d) measured with H//c for Ni2InSbO6. 
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