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Abstract 

Two-dimensional atomic crystals, best exemplified by graphene, have emerged as a new 
class of material that may impact future science and technology. In this talk I will first 
discuss the physics and material aspect of graphene. Drawing from our experiences in 
graphene study, I will then discuss other 2D materials, including black phosphorus and  
1T-TaS2 thin film - two new materials with vastly different properties. We explore their 
electronic properties while the doping and dimensionality of the 2D systems are 
modulated. 
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