Distinct photoluminescence and Raman spectroscopy signatures for identifying highly crystalline WS2 monolayers produced by different growth methods
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FIG. S1.  XRD for pure 2H (top) and 3R (bottom) phases of WS2.  Data was taken from the Crystallography Open Database.1,2,3




Table S1.  EDS Quantification Analysis for “Type 1” CVT-grown crystals

	Type 1

	
	Spot 1
	Spot 2
	Spot 3
	Spot 4
	Spot 5
	Spot 6
	Spot 7
	Spot 8
	Spot 9
	Spot 10
	

	S
	56.48
	62.35
	60.34
	57.03
	63.38
	63.91
	61.42
	61.45
	60.86
	62.67
	

	W
	43.52
	37.65
	39.66
	42.97
	36.62
	36.09
	38.58
	58.55
	39.14
	37.33
	

	Ratio
	0.771
	0.604
	0.657
	0.753
	0.578
	0.565
	0.628
	0.627
	0.643
	0.596
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Spot 11
	Spot 12
	Spot 13
	Spot 14
	Spot 15
	Spot 16
	Spot 17
	Spot 18
	Spot 19
	Spot 20
	Average
	Std. Deviation

	S
	59.55
	58.14
	62.45
	61.51
	55.71
	57.77
	54.09
	68.51
	68.43
	64.40
	60.48
	2.479

	W
	40.45
	41.86
	37.55
	38.59
	44.29
	42.23
	45.91
	31.49
	31.57
	35.60
	39.52
	2.479

	Ratio
	0.679
	0.720
	0.601
	0.628
	0.795
	0.731
	0.849
	0.460
	0.461
	0.553
	0.654
	--





Table S2.  EDS Quantification Analysis for “Type 2” CVT-grown crystals

	Type 2

	
	Spot 1
	Spot 2
	Spot 3
	Spot 4
	Spot 5
	Spot 6
	Spot 7
	Spot 8
	Spot 9
	Spot 10
	

	S
	52.92
	61.71
	65.63
	65.43
	65.48
	68.69
	66.38
	64.74
	66.31
	67.31
	

	W
	47.08
	38.29
	34.37
	34.37
	34.52
	31.31
	33.62
	35.26
	33.69
	32.69
	

	Ratio
	0.890
	0.620
	0.524
	0.524
	0.527
	0.456
	0.506
	0.545
	0.508
	0.486
	

	
	
	
	
	
	
	
	
	
	
	
	

	
	Spot 11
	Spot 12
	Spot 13
	Spot 14
	Spot 15
	Spot 16
	Spot 17
	Spot 18
	Spot 19
	Spot 20
	Average
	Std. Deviation

	S
	65.88
	67.28
	68.61
	53.02
	65.08
	66.09
	66.42
	64.80
	65.46
	67.15
	64.31
	4.73

	W
	34.12
	32.72
	31.39
	46.98
	34.92
	33.91
	33.58
	35.2
	34.54
	32.85
	35.69
	4.73

	Ratio
	0.518
	0.486
	0.458
	0.886
	0.537
	0.513
	0.506
	0.543
	0.528
	0.489
	0.555
	--
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FIG. S2.  FE-SEM-EDS mappings for CVT-grown WS2 crystals.  (a) FE-SEM image of “Type 1” crystal. EDS mapping of “Type 1” crystal for (b) W and (c) S. (d) FE-SEM image of “Type 2” crystal.  EDS mapping of “Type 2” crystal for (e) W and (f) S.  The EDS mappings show the uniformity in concentration for W and S for both “Type 1” and “Type 2” crystals.
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FIG. S3.  Optical image of exfoliated “Type 2” flake from Fig. 4(a)












[image: ]
FIG. S4.  Raman of pristine and irradiated monolayer WS2.  (a) and (b) are with λ = 514 nm excitation wavelength, with the spectra in (a) not separated for easier intensity comparison and the spectra in (b) separated for easier position comparison.  (c) and (d) are with λ = 488 nm with the spectra in (a) not separated for easier intensity comparison and the spectra in (b) separated for easier position comparison.
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