
Narrative Highlight Text
A novel growth technique for the controlled synthesis of monolayer or few-layer 2D metal 
chalcogenide crystals that should prove useful for their scaled production for optoelectronic and 
energy applications, is demonstrated. The “digital transfer growth” technique uses nanoparticles as 
a stoichiometric precursor, which were formed and digitally deposited in a single step by pulsed 
laser deposition (PLD) onto a “source” substrate. A confined growth system was then formed by 
covering the source substrate with a “receiver” substrate.  By heating the source substrate, a 
temperature gradient simultaneously produced a suitable temperature range for nanoparticle 
evaporation on the source substrate, and for the growth of 2D crystals on the receiver substrate by 
vapor transport.  This simple approach overcomes issues encountered during other growth 
approaches, such as evaporative losses of precursors, non-uniformity of deposits due to boundary 
layer diffusion, and lack of control over layer number.  Moreover, since diffusion is limited, patterns 
could be transferred directly from source to receiver substrate.  The technique is promising for 
growth of a wide variety of 2D metal chalcogenides and should be scalable for industrial 
production.
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