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Abstract 

: 

 

The quest for novel two-dimensional (2D) materials has led to the formation of hybrid heterostructures of 

graphene and other 2D atomic films with a variety of defects and boundaries. These defects and 

boundaries can break the lattice symmetry and are believed to have a major impact on the electronic 

properties, especially the transport behaviors in 2D materials. In this talk I will introduce our recent results 

on the study of two types of defect to illustrate how electronic and transport properties must be understood 

with a correlation to the atomic structures. The first type of defect is 1D boundary in hexagonal boron 

nitride (hBN) and graphene planar heterostructures, where a polar-on-nonpolar 1D interface is expected to 

possess peculiar electronic states associated with edge states of graphene and the polarity of hBN [1]. 

STM/STS measurements reveal a zigzag oriented boundary, showing boundary states about 0.6 eV below 

or above the Fermi level depending on the terminations of the hBN at the boundary [2]. Another type of 

defect is the monolayer-bilayer (ML-BL) boundaries in epitaxial graphene on SiC. By measuring the 

transport spectroscopy across individual ML-BL graphene boundaries with multi-probe scanning tunneling 

potentiometry, a greater voltage drop is observed when the current flows from bilayer to monolayer 

graphene than in the reverse direction, displaying an asymmetric electron transport upon bias polarity 

reversal [3, 4].  
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