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Thermo-magnetic and magneto-optical effects are two fundamental but unique phenomena 

existing in magnetic materials. In this talk, we demonstrate ultrafast time-resolved magneto-

optical Kerr effect (TR-MOKE) as an advanced technique for studying the anisotropic thermal 

transport in black phosphorus with the enhanced measurement sensitivity and signal-to-noise 

ratio. We further reveal the original factors of MOKE signals, which are related to the 

temperature-dependent magnetization and Kerr rotation angle at the saturated magnetization state 

of magnetic transducers. Among four magnetic transducers studied, we identify the rare-earth 

transition metal-based TbFe and GdFeCo alloys provide the best enhancement of TR-MOKE 

measurement signals.  
 

 

 

 
 
Fig. 1: Schematic of TR-MOKE measurement mechanisms (left) and anisotropic thermal conductivities 

of black phosphorus measured with TR-MOKE along three primary crystalline directions (right). 

The coordinates of a, b, and c correspond to the in-plane zigzag, through-plane, and in-plane 

armchair directions of black phosphorus, respectively. 
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