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Abstract 
Folding and local strain engineering are extensively applied to alter the optoelectronic properties of 2D materials such as interlayer coupling, bandgap, etc. Optical techniques such as PL, Raman were used in the past to probe the folds and strain localization. Here, we show that optical second harmonic generation (SHG), which is sensitive to the crystalline symmetry of 2D materials, is a powerful tool to monitor the folds and strain localization in 2D Transition Metal Dichalcogenids (TMDCs). 2D TMDCs are well-suited for the purpose because of their mechanical properties suitable for straining and folding such as 2D TMDCs can be folded due to their high flexibility, in addition, they have good rupture strength. Our study includes the fabrication process of clean folds and strained wrinkles on ultra-thin layers of TMDCs and then their optical characterization using SHG imaging. The SHG from a fold is a coherent superposition of the SHG from the individual layers of the fold, whereas, strain results in the distortion of the SHG polar plot. We explain our results using superposition and photo-elastic principles. Our results show SHG as a powerful approach to investigate folds and local strain localization in 2D materials. 
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