1. Estimation of the rolling curvatures based on the minimum energy principle
Based on the Ritz method [S1] the displacement field of the mid-plane of a nanomembrane, i.e., ui (i = 1, 2, 3) can be approximately expressed as:
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where Ci (i = 1-6), a and b are parameters needed to be determined.
It is known that the elastic strain fields in the two layers shown in Fig. 2a can be determined from displacement field using the Von-Karman formula [S2]: 
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Here the superscript t and b, respectively, represent the top and bottom layers shown in Fig. 2a; 0 is the mismatch strain; 11 and 22 are the rolling curvatures.
Based on Eq. 2 the corresponding stress in top and bottom layers can be obtained through
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where Et and Eb are respectively the Young’s modulus of top and bottom layers. By calculating the slope of two linear stages (at the beginning stages<1.5%) as shown in Figure S1, we find that Young’s moduli of monolayer MoSe2 and MoS2 are 290GPa and 320GPa, respectively. 
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Fig.S1 Uniaxial tensile stress-strain curves of monolayer MoS2 and MoSe2 at 298K
The total strain energy U of the system follows by integrating the strain energy over the volume as
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Thus, the coefficients Ci can be obtained through 
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where L is the length (width) of the nanomembrane, and tt and tb are the thicknesses of the top and bottom layers, respectively. 
Substituting the obtained Ci back into the expression of U, and using the conditions 
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 yields the following equilibrium equations of 11 and 22
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