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Fig. S1. Evolution of the radial thermal conductivities of graphene as a function of torsion angle 

with time step τ=0.5 fs. The fixed temperatures in hot and cold regions are 350K and 310K, 

respectively. 
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Fig. S2 Evolution of the surface morphology with the increase of torsion angle for graphyne 

annulus with Ri=3nm and Ro=10nm. (a-d) Contour maps of circular graphyne annulus with torsion 

angle ∆θ ranging from 0º to 3º.
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Fig. S3. Surface morphology of circular graphene annulus under in-plane torsion at (a) ∆θ=0º 

and (b) 3º, respectively.
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Fig. S4. Surface morphology of circular graphyne annulus at in-plane torsion ∆θ varying from 

0º to 3º.


