
 

 
Shining Light on van der Waals Materials:  

Symmetry and Topology 
 
In this talk, I will discuss how laser excitation can be used to manipulate the quantum degree 
of freedom in van der Waals materials. The first part of this talk will focus on inversion-
symmetry breaking in multi-layer transition metal dichalcogenides (TMD) and the associated 
non-local detection of valley-locked spin photocurrent in topological insulators (TI) using the 
characteristic spin-momentum locking. In the second part, I will discuss the coherent exciton 
dynamics in group VII TMDs, where the broken in-plane symmetry plays a key role in 
observing the light-polarization-dependent phenomena. Finally, I will show both intrinsic and 
extrinsic ways of manipulating the interaction dynamics between the surface and bulk states in 
TIs, where we have observed a strong Fano-like asymmetric response via optical-pump and 
terahertz (THz) probe spectroscopy.  
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