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1. Transmission spectra of MoS2, WS2, and the Mo0.6W0.4S2 alloy together with the fractions 

reflected and absorbed light. 

Figure S1. Room temperature transmission spectra (1-T) and fractions reflected (R) and absorbed 

(A = 1 - R - T) light for MoS2, WS2 and the Mo0.6W0.4S2 alloy.

2. Fits to the temperature-dependent transmission spectra. The optical transmission spectra 

were analyzed by fitting Equation S1 to the experimental results
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with E the photon energy E. The two Lorentzian functions with amplitude   and linewidth  𝐶𝑖 Γ𝑖

describe the A and B exciton peaks. The Gaussian functions describe optical reflection, below 

band gap absorption due to defects and the broad C absorption feature at higher energy. Figure 

S2 shows the fit results together with the experimental spectra.
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Figure S2. Fits to the experimental transmission spectra of MoS2, WS2, and the Mo0.6W0.4S2 alloy 

at 293 K, 200 K, 100 K, and 25 K, respectively.  The dark blue curves are the experimental spectra, 

the red curve is the fit of Equation S1 with the Lorentzian functions shown in purple and green 

and the Gaussians in yellow and light blue. 
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3. Relation between absorption coefficient and dielectric function. The optical absorption 

coefficient, , can be obtained from the real ( ) and imaginary ( ) parts of the dielectric function 𝛼 𝜀1 𝜀2

using the following relations1. 
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and

 ,              S3     𝛼 = 2𝜔𝑘/𝑐

where  is the refractive index,  the extinction coefficient and  the radian frequency of the 𝑛 𝑘 𝜔

light, respectively. 

Figure S3. The real and imaginary part of the dielectric function obtained from the TDDFT 

calculations for (a) MoS2 and (b) WS2. 
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Figure S4. The refractive index and extinction coefficient obtained from Equation S2 for (a) MoS2 

and (b) WS2.

Figure S5. The absorption coefficient obtained from Equation S3 for (a) MoS2 and (b) WS2. The 

TDDFT results have not been shifted in energy.
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