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Abstract (300 word limit):
Growth of two dimensional (2D) materials with ability to control the co-existing polymorph assembly in single domain provides unique platform to produce seamless homojunctions with different properties. Forming such homojunctions addresses important and long standing issue of lattice mismatch that affect the device performance of conventional heterostructures. We achieved large area of chemical vapour deposited (CVD) growth of 2D monolayer WS2 having their two polymorphs (2H/1T or 2H/3R) forming homojunctions in single domain. Interestingly, co-existing triangular shaped 2H/1T or 2H/3R polymorphs formed in monolayer WS2 with atomically smooth interface. We have identified CVD grown homojunctions with different phases of WS2 monolayers using detailed microscopic (Atomic force microscope, Fluorescence life time imaging and Kelvin probe force microscope) as well spectroscopic (Raman, Photoluminescence and X-ray photoemission spectroscope) techniques. Lateral homojunctions arranged alternatively with coexisting phases of WS2 show interesting behaviour for the luminescence decay as well as surface potential. The electronic properties has been analysed by making FET devices in individual phase as well as across homojunctions of WS2 monolayers.
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[image: ]Figure: (a) Optical image of CVD grown monolayer WS2 along with (b) fluorescence scanned image showing co-existing polymorph in single domain.
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