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Anomalous Hall effect (AHE) reflects rich physics related to the quantum nature of electrons, such as Berry 

phase, quantum-phase interference, and spin-orbit interaction; it also attracts attention from an application point 

of view, in particular, related to spintronics. The mechanism of AHE is often classified into two groups: intrinsic 

mechanism related to the Berry curvature of electronic bands, and extrinsic mechanism related to the impurity 

scattering. In addition to these two mechanisms, it was recently discovered that non-trivial magnetic textures also 

give rise to AHE, so-called topological Hall effect. These mechanisms or combinations thereof well explains the 

observed AHE in low temperatures. On the other hand, in a finite temperature, many materials sometimes show 

unusual behavior, such as enhancement of AHE, the sign change of anomalous Hall conductance, and 

unconventional scaling behavior. As these phenomena often take place in a high temperature comparable to the 

critical temperature, it is likely to be related to fluctuation effects. However, unlike the temperature effect in 

extrinsic mechanisms, the temperature effect in the topological Hall effect is less understood. 

In this talk, we theoretically study the effect of fluctuations in the topological Hall effect, and show that the 

fluctuating spins give rise to another mechanism for the Hall effect [1]. The competition of the topological Hall 

effect and this mechanism may explain the observed sign change of topological Hall resistivity in MnGe. A 

similar physics may also appear when the impurities locally break the inversion symmetry [2,3]. This mechanism 

may contribute to AHE in centrosymmetric compounds, where the topological Hall effect by skyrmions is absent. 
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