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Abstract: Two-dimensional (2D) materials,  the thinnest form of materials to ever occur in nature, have 

the potential to dramatically alter and revolutionize our material world.  After the discovery of graphene, 

the most prominent representative of this class of materials, many other 2D crystals have been 

identified. Even if individual 2D materials own various interesting and unexpected properties, the 

stacking of such layers leads to ‘artificial vdW solids’  called van der Waals heterostructures (vdW 

HSs) that result in the emergence of new states of matter with novel functionalities. The vdW HSs not 

only depend on the combination of different 2D crystal but also on their rotational alignment opening 

the avenue for a new field called twistronics.  Coupling between the two layers depends on the stacking 

angle, which can be used as an external degree of freedom to tune their optical and electronic properties. 

Apart from excitonic ground states, 2D transition metal dichalcogenides (TMDs) and their 

heterostructures offer an excellent platform to explore fascinating higher-order excitations such as trion, 

biexciton, interlayer exciton, hybrid exciton, moiré exciton, and so on. The emergence of these higher-

order excitations mostly depends on the symmetry, temperature, and the band alignment of the 

heterobilayer systems.  
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