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We used a home-built micro-absorption spectroscope to measure the optical absorption 

of the In2Se3 crystal. According to Tauc et al.,1 the absorption coefficient that near the 

absorption edge of a direct-gap semiconductor is , where α is the 
𝛼= 𝐴

(ћ𝜔 ‒ 𝐸𝑜𝑝𝑡𝑔 )
1/2

ћ𝜔

absorption coefficient of In2Se3 that can be calculated from its optical transmittance (T) 

and its thickness (d) as , A is a material-dependent constant and  
𝛼(𝜆) =‒

𝑙𝑜𝑔10(𝑇(𝜆))

𝑑 𝐸𝑜𝑝𝑡𝑔

is the optical energy gap of the material. The thickness of the In2Se3 crystal used in our 

experiment was 42 nm. Therefore, the wavelength-dependent optical transmission for 

α-In2Se3 a was shown in Fig. S1(a). The corresponding Tauc plots of optical absorption 

of α-In2Se3 was shown in Fig. S1(b). We found that the direct optical bandgap of α-

In2Se3 is 1.43 eV, which was consistent with previous.2-3
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Fig. S1 (a) Wavelength-dependent optical transmission for α-In2Se3. (b) Tauc plots of 

optical absorption in α-In2Se3, the red dotted lines show the Tauc extrapolation of the 

absorption edge. 

After annealing the In2Se3 flake shown in Fig. 1(a) at 200 ℃ for 2 hours in argon 

atmosphere, the α-In2Se3 was supposed to be converted to β phase.4 Then we measured 

the optical absorption of β-In2Se3. The wavelength-dependent optical transmission for 

β-In2Se3 was shown in Fig. S2(a). The corresponding Tauc plots of optical absorption 

of β-In2Se3 was shown in Fig. S2(b). We found that the direct optical bandgap of β-

In2Se3 is 1.55 eV, which was consistent with previous.2-3
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Fig. S2 (a) Wavelength-dependent optical transmission for β-In2Se3. (b) Tauc plots of 

optical absorption in β-In2Se3, the red dotted lines show the Tauc extrapolation of the 

absorption edge. 
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