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Strongly correlated oxides show complex phase diagrams due to the coupling between their internal
degrees of freedom.
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Changing from [001] to [111] orientation modifies the crystal field symmetry, the stacking
sequence of planes, and the hybridization of Mn 3d orbitals
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Conclusions

1 [111] orientation strongly modifies Hall responses compared to [001]
[ OHE in [111] shows temperature-dependent sign change - Fermi surface changes

 Increased AHE in [111] - Enhanced chirality of thermal spin fluctuations

 Strongly correlated oxides grown on [111] orientation provide an ideal platform to
explore geometry-dependent transport and emergent quantum phenomena

Geometric Origins of Hall Transport
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Linear dependence with magnetic field, the Hall effect indicates the dominant charge carrier type
and depends on the Fermi surface geometry
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Generally, appears in ferromagnets, depending on out-of-plane magnetization. In LSMQO, it is
governed by thermal spin fluctuations , which induce a B through the Berry phase

Orientation-Dependent Hall Transport
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Positive and weakly temperature-dependent in (001), while (111) shows a temperature-dependent

sign change, reflecting Fermi surface changes.
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Stronger thermal spin fluctuations in (111) films compared to (001). Likely due to an
increased energy difference between spin triad chiralities mediated by DMI.
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