Strain of MoS2 mapped with second harmonic generation microscopy 
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2D materials are an extremely intense and current field of research. After the experimental realization of graphene and the immense body of results that highlighted its spectacular properties, attention has started to shift to other 2D materials, namely those that might be of interest for various applications in flexible electronics, optoelectronics, sensing, and in other industrial branches. 2D semiconductors in particular are now drawing the interest of researchers, due to the existence of a bandgap.
Although the potential for applications is enormous, production processes for these materials are still being studied and refined. Chemical vapor deposition (CVD) is widely regarded as a good candidate growth process for wide-scale applications. Nevertheless, it is well known that CVD yields materials that consist of grains with varying orientation and size. Due to the ultrathin nature of these materials, studying the crystallographic orientation and grain size is not trivial. 
Optical methods provide a useful tool to study the properties of 2D materials with high resolution. In particular, second harmonic generation (SHG) has been used to map crystal orientation of CVD-grown 2D semiconductors on standard growth and use substrates [1]. Further studies have shown high-resolution strain mapping using the same principles of nonlinear optics [2]. 
Here we show SHG microscopy studies of crystal orientation and the presence of strain of MoS2 grown on quartz. We show that the growth substrate as well as the speed of cooling during growth can have an influence on strain, and we propose to engineer strain by selecting or patterning the substrate, or tuning the growth process. Strain control on the nanoscale is an enabling tool for the emerging technology of straintronics.
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