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Named after the two-faced Roman god of transitions, transition metal dichalcogenide (TMD) Janus monolayers have two
3 different chalcogen surfaces, inherently breaking the out-of-plane mirror symmetry. The broken mirror symmetry and the
resulting potential gradient lead to the emergence of quantum properties such as the Rashba effect and the formation of
dipolar excitons. Experimental access to these quantum properties, however, hinges on the ability to produce high-
guality 2D Janus monolayers. Here, these results introduce a holistic 2D Janus synthesis technique that allows real-time
monitoring of the growth process.
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