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Abstract 
  

  
  

  

Spin Hall effect (SHE) plays key role in spintronic applications as it allows the conversion 
between charge- and spin- currents. Recent years the SHE has been intensively studied 
mainly in two types of devices: non-loclal spin valve and ferromagnet-normal metal 
junction. Here we demonstrate two novel applications of SHE in these devices. First, we 
show that the inverse SHE can be used as an ultra-high-sensitive probe of nonlinear spin 
fluctuation in weak ferromagnet near their Curie temperatures. By extending Kondo’s 
model for the anomalous Hall effect, the observed anomaly in SHE can be nicely 
explained as originating from the second-order nonlinear spin fluctuation of magnetic 
moments. Secondly, we successfully utilized the ac-SHE to directly detect the dynamic 
spin current in spin pumping, which is one order of magnitude larger than the conventional 
dc-one measured on the same FM-NM junction. Our results demonstrate a novel approach 
to improving the overall efficiency in the GHz frequency range without requiring special 
materials for giant spin Hall angles.  
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