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The origin of the spiral spin order in perovskite multiferroic manganites RMnO3 �R=Tb or Dy� is here
investigated using a two eg-orbital double-exchange model. Our main result is that the experimentally observed
spiral phase can be stabilized by introducing a relatively weak next-nearest-neighbor superexchange coupling
��10% of the nearest-neighbor superexchange�. Moreover, the Jahn-Teller lattice distortion is also shown to be
essential to obtain a realistic spiral period. Supporting our conclusions, the generic phase diagram of undoped
perovskite manganites is obtained using Monte Carlo simulations, showing phase transitions from the A-type
antiferromagnet, to the spiral phase, and finally to the E
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III. ZERO-TEMPERATURE RESULTS





simplification, which avoids the introduction of extra adjust-
able parameters to generate a magnetic anisotropy, is reason-
able from the point of view of the physics of these materials
since all spins are coplanar for all known low-temperature
phases in RMnO3
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