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Abstract

The widely investigated two-dimensional (2D) materials of graphene and MoS2 and their van
der Waals heterostructures show excellent prospects for emergent electroniclll, spintronict:l,
and opto-spintronicl¥ phenomena. Using mechanical transfer techniques to realize these
heterostructures poses a challenge in their large-scale realization. We demonstrate the direct
growth of MoS2 on graphene employing a confined space chemical vapor deposition
growth technique. These heterostructures display interface charge transfer and sp3 bonds as
revealed by X-ray photoelectron, Raman spectroscopic techniques, and electrical tfransport
measurements. By spatial photoconductivity measurements, we show that photoactive
regions can be locally created in graphene channels covered by MoS: layers. In addition,
time-resolved ultrafast transient absorption (TA) spectroscopy reveals accelerated charge
decay kinetics in Graphene/MoS: heterostructures compared to standalone MoS2 and up-
conversion for below-band-gap excitation conditions. Our proof-of-concept of direct
synthesis of van der Waals heterostructures paves the way for the growth of photoactive
nanoelectronics and opto-spintronic devices.
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