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Abstract: Low-dimensional nanomaterials have emerged over the last thirty years as promising material
platforms for many technologies. These include one-dimensional materials like single-walled carbon
nanotubes (SWCNTSs), two-dimensional materials like graphene and monolayer transition metal
dichalcogenides (TMDCs), and zero-dimensional materials like semiconductor nanocrystals (NCs). This
lecture will discuss how these low-dimensional building blocks can be combined into heterostructures with
nearly limitless possibilities. The physical and electronic structure at these heterointerfaces can be chosen
or manipulated to facilitate exciton, charge, or spin transfer in specific directions, a prerequisite for
designing opto-electronic devices with specific functionalities for e.g. energy harvesting, information
processing, and (photo)catalysis.
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