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Abstract: Due to their unique structures and excellent optoelectronic properties, two-dimensional (2D) materials
and their heterostructures are promising materials for the next generation optoelectronic technology. The dynamic
properties of photocarriers have an important influence on the optoelectronic properties of these materials. This re-
view discusses the research progress in recent years on the photocarrier dynamics in these materials. In the time do-
main, transient absorption measurements of carrier thermalization, energy relaxation, exciton formation, exciton-ex-
citon annihilation, and exciton recombination in 2D materials are discussed. In the spatial domain, high-spatial-reso-
lution transient absorption microscopy studies of photocarrier in-plane transport properties are introduced. Further-

more, interlayer charge and energy transfer in 2D heterostructures are discussed.
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Fig.1  Schematics of a transient absorption microscopy setup
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Fig.2 Thermalization and energy relaxation of photocarriers

in 2D MoS,
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Fig.3 Exciton formation process in monolayer MoSe,. (a)
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