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The rise of graphene and related 2D materials makes it possible to form heterostructures held
together by weak interplanar van der Waals (vdW) interactions. The interactions of such 2D layers
with adventitious contaminants is able to exert a strong effect on its major electronic characteristics
[1]. However, the controlled incorporation of ordered organic molecules within these systems holds
an immense potential. Whilst nature offers a finite number of 2D materials, an almost unlimited
variety of molecules can be designed and synthesized with predictable functionalities [2-3]. The
possibilities offered by systems in which continuous molecular layers are interfaced with inorganic
2D materials to form hybrid organic/inorganic van der Waals heterostructures are emphasized.
Similar to their inorganic counterpart, the hybrid structures have been exploited to put forward novel
device architectures. Moreover, specific molecular groups can be employed to modify intrinsic
properties and confer new capabilities to 2D materials. During my talk, | will give a brief overview of
how molecular self-assembly at the surface of 2D materials can be mastered to achieve precise
control over position and density of (molecular) functional groups, paving the way for a new class of
hybrid functional. In particular, within such vdW heterostructures, currently assembled by
mechanical superposition of different layers, periodic potentials naturally occur at the interface
between the 2D materials. These potentials significantly modify the electronic structure of the
individual 2D components within the stack and their alignment, thus offering the possibility to build
up hybrid and novel materials with unique properties. Furthermore, | will also show how dynamic
light-switchable supramolecular lattices can be created on graphene thus imparting novel
functionalities to the pristine material.
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Figure 1: Various molecules on a graphene surface forming different patterns that result in different
electronics properties
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