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induce a finite ~P, in some multiferroic materials their FE
properties can be assumed to be caused by additional
displacements of NN oxygens that should all be along
the same direction to avoid a global cancellation.
Therefore, the bond-angles at the interface can become
asymmetric by the simultaneous consideration of these
two displacement modes. Since the SE coupling magnitude
is dependent on the bond-angle [13], these modulated
bond-angles induce an interfacial SE coupling J that is



there are no crystal defects at the interface, the ~D vectors
across the interface alway change simultaneously with the
corresponding spins in the G-AFM side following the
roughness. In other words, the roughness geometry would

not change the combination of ~Dij and G-AFM spin vec-

tors at the interface. Even though the AFM spins can be
canted at the roughened regions, this may decrease but will

not cancel the global ~hD


