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Figure S1. Distinguishing mono- and few-layer WS2 by spectroscopy. (a) Photoluminescence (PL) 

spectroscopy of both a monolayer and a few-layer WS2 crystal. (b) Magnified view of the suppressed PL for 

the few-layer sample. (c) Raman spectroscopy of monolayer WS2. (d) Raman spectroscopy of few-layer WS2. 

 



 

Figure S2. Low magnification TEM images of two separate monolayer WS2 devices following the 

breakdown. The formed graphene was often irregular and twisted, and did not cover the entire area between 

the source-drain electrodes. 

 

 

Figure S3. AC-TEM images of few-layer WS2 after breakdown, showing faceting of the tendrils along the 

breakdown boundary. Scale bars 10 nm, 2 nm and 2 nm, respectively. 

 



 

Figure S4. Potential cycling of a monolayer WS2. The first cycle results in irreversible hard breakdown, as 

seen on the second cycle. 

 

 

Figure S5. Size distributions for nanoparticles with Weibull fitting following breakdown of (a) monolayer, 

and (b) few-layer WS2. 

              

Figure S6. Wide-field view of a vaporization boundary and box-averaged intensity plot acquired from the 

rectangle along the indicated direction in the TEM image. Fit lines indicate the mean intensity values.  



 

Figure S7. Atomic model sketch of pristine WS2 and W (viewed down [110]) showing poor alignment along 

the interface. 

 

Figure S8. Atomic model sketches of WS2 and W (viewed down [001]), showing good atomic alignment for 

pristine lattices, but poor alignment for WS2 contracted lattice. 

Current density model used in Figure 4 

We solved the Poisson’s equation as a simple model of the current density flowing between the two 

electrodes through the WS2 channel. The Poisson’s equation was solved using the Matlab Partial 

Differential Equation (PDE) toolbox. –∇ · (σ ∇V) = 0 was solved in its 2D case, where σ is the 

conductivity, V is the voltage. V = 0 was set for the left square shaped electrode and V = 1 is set for 

the right square shaped electrode. The area of WS2 was assumed to be much larger than the gap 

between electrodes to meet our experimental condition where either a large single domain or a 

continuous film is used. In practice, a PDE solving region 5 times larger than the width of electrodes 



was taken. This size is large enough to give results in the area of interest. A natural Neumann 

boundary condition on the outer boundaries were used i.e. ∂V/∂n = 0. 

                                                                                                                          


