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van der Waals and lateral heterostructures of 2D materials open broad avenues for the engineering of
novel nanomaterials for both basic research and applications. In particular hybrid heterostructures of
organic and inorganic materials enable to combine their most attractive and complementary intrinsic
properties (e.g., chemical functionalization, charge carrier transport, photo-response, etc.) into one
material system with novel functionalities. In this presentation | will give an overview of our recent
progress on the synthesis, characterization and device applications of such heterostructures
composed of various 2D materials such as graphene, transition metal dichalcogenides, molecular
nanosheets. It will be demonstrated how these innovative hybrid materials are employed in a variety
of devices with advanced properties including phototransistors, chemical sensors, optical fibers for
non-linear photonics, rectifiers, solar cells, photodetectors, ambipolar and anti-ambipolar transistors,
and electroluminescent light emitters.
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Figure 1: Cover artworks for Refs. [1] (left), [6] (middle) and [7] (right).



