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In this talk, I shall introduce our recent efforts of growing epitaxial films of layered 

compounds, Bi2Se3 and MoSe2, which are a topological insulator (TI) and transition-metal 

dichalcogenide (TMD), respectively, by molecular beam epitaxy (MBE). The TIs and 

TMDs are quantum materials of great current interests. Epitaxial growth of such films 

falls into the category of van der Waals epitaxy. I shall first demonstrate growth of single 

domain Bi2Se3 epifilms by using vicinal InP(111)A substrate, followed by an introduction 

of growth of a high-index Bi2Se3(221) film on InP(001). For the latter, anisotropic 

topological surface states are revealed and opportunities of examining the strain effect are 

suggested. Finally, I will present MBE growth of ultrathin MoSe2, where we discover a 

surprising network of grain boundary defects. The one-dimensional metallic modes are 

seen to be modulated by the moiré potentials as well as quantum confinement effect and 

their formation process will be discussed. 
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