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Abstract: 
The valley degree of freedom in 2D transition metal dichalcogenides (TMD) recently emerged as a novel information carrier in addition to spin and charge. The valley electronic states are shown to be easily accessible via circular polarization of photoexcitation. In addition, the intrinsic valley lifetime is expected to be remarkably long due to the unique spin-valley locking behavior. Here, we report efficient generation of microsecond-long lived valley polarization via ultrafast charge transfer process in WSe2/MoS2 heterostructures. This valley polarization has near unity degree and several orders of magnitude longer lifetime than previously reported values. Our ultrafast optical studies reveal promising potential of valley electronic states in TMD heterostructures for novel valleytronics and spintronics applications.
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