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Interfacing topological materials with other functional materials offers promising platforms 

for realizing and manipulating novel quantum phenomena, yet their properties are often 

limited by defects [1], which are compounded by complex materials processing at epitaxial 

interfaces. Molecular beam epitaxy (MBE) gives the highest level of control over thin-film 

synthesis, including composition, thickness, substrate termination, strain, and interfacial 

structure. I will discuss how this high level of control can enable the integration of topological 

materials with magnetism and superconductivity. Examples include epitaxial MnBi2Te4 [2], 

where thickness and growth conditions reveal the relationship between intrinsic magnetism, 

defects, and anomalous Hall response, and Fe(Te,Se)/Bi-Te heterostructures [3-4], where 

engineered interfaces enhance superconductivity in low-dimensional films. I will also 

highlight how MBE can suppress structural defects in Bi2Se3 [5] and selectively stabilize 

distinct polymorphs of the novel magnetic material MnTe [6]. Together, these results 

demonstrate how MBE enables both deeper understanding and deliberate design of emergent 

properties in topological quantum materials. 
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