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2D nanostructures are an important class of materials that has seen an explosion of interest in recent years due to their unique optoelectronic properties in conjunction with their morphology, which lends itself well for incorporation into nanoscale devices.  To date, the vast majority of nanoscale 2D materials are synthesized by mechanical exfoliation or gas phase deposition techniques.  Alternatively, colloidal-based solution syntheses offer a scalable and cost-efficient means of producing nanomaterials in high yield.  While much progress has been made in engineering nanostructured materials in solution, it still remains a substantial challenge to fully characterize their electronic properties.  The difficulty therein is largely due to their small dimensions (typically 5-100 nm in size), which usually require the formation of polycrystalline colloidal assemblies or films prior to performing carrier transport measurements.  However, such a strategy does not allow for the deconvolution of the intrinsic carrier transport within individual crystals from the transfer between separate colloids.  
Here we present the synthesis of 2D post-transition metal chalcogenide nanomaterials and a thorough investigation of the inherent electronic properties of individual crystals.  First, we detail the development of a novel solution chemistry-based synthetic approach to produce relatively large, nearly-monodisperse, tin(II) sulfide (SnS) nanoribbons (Fig. 1) and nanosheets.  Next, we describe the chemical and structural characterization of these nanomaterials, and how they are processed from solution to fabricate back-gated, single-crystalline, solid-state devices (Fig. 2).  Finally, we interrogate their electronic properties by a combination of multi-point contact probe transport measurements and time-resolved terahertz spectroscopy.  These studies allow for the direct determination of the materials’ carrier concentration, carrier mobility, resistivity, and majority carrier type, which have been rarely reported for individual colloidally-synthesized nanostructures.
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      Fig 1. SEM Image of Solution-Synthesized 2D	                  Fig 2. Optical Microscope Image of a Device 
 	 SnS Semiconductor Nanoribbons.			   Fabricated from a Single Solution-Synthesized 
         2D SnS Nanoribbon.							
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