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Abstract 
Competitive interactions between spins, superexchange (J) vs.  Dzyaloshinskii-Moriya 
(D), are also strongly coupled to various lattice distortions in complex oxides [1]. First, I 
will talk about how to induce drastic phase transitions by altering J, the major magnetic 
interaction, via its coupling to lattice distortions such as ferroelectric [2,3] or Jahn-Teller 
[4]. Second, although D is weak compared to J, it is correlated to inversion symmetry 
breaking. Through symmetry analysis, I will discuss how to design non-zero net magnetic 
moments switchable by electric-field in oxide superlattices such as BiFeO3/LaFeO3 via 
the coupling of D to antiferrodistortive rotation, the most ubiquitous distortion in oxides. 
Overall, I will highlight the importance of microscopic understanding of the coupling of J 
and D to various lattice distortions to reveal hidden phases and maximize functional 
properties in magnetic oxides.   
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