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Extended DataFig. 8| Images for the tensile experimentsofanoctet,aKelvin  crack framesfortheKelvinlattice.f,SEMimage of the fractured Kelvin lattice
and achainmail lattice. a, Fractured octet lattice. Scalebar,1mm.b, Zoomed-in nearthenotch. g, Crack frames for the chainmaillattice. h, Fractured chainmail
crack frames for the octet lattice. D: displacement. ¢, SEM image of the fractured lattice.Scalebar,1 mm.i, SEMimages of the fractured chainmail lattice near
octetnear the notch.d, Fractured Kelvin lattice.Scalebar,1mm. e, Zoomed-in thenotch.
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Extended DataFig. 9 |Hybrid FEM model for simulating the large-scale octet and Kelvin lattices. a, Schematic of the hybrid model, in which the lattices near
the cracktipare modelled asbeam elements and the rest of the sample ismodelled as solid elements. b, Simulated stress distribution before crack propagation.
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Extended DataFig.10 | Fabrication of large-scale THz metamaterials.

a, Aright-handed (RH) 1-cm?helical THz metamaterial fabricated using metalens-
based TPLand coated with gold before embeddingin PDMS. b, Principle of using
such helical THz metamaterials as transmission polarizers. The gold-coated
structureisembedded in PDMS and detached from the substrate. ¢, Measured
ellipticity of the left-handed (LH) and RH THz polarizers from 0.2 THzto 1.2 THz.
TheRH polarizeris measured with differentincident angles to demonstrate
robust chirality. d, A1-cm? THz metamaterial patterned withbothRHand LH
helices,embedded in PDMS and detached from the rigid substrate for flexible
applications. e, SEM images of the fabricated helices with both LH and RH
regions. Scalebars, 500 um (zoomed-out view); 50 pum (zoomed-in view).
f,Measured ellipticity map of the THz metamaterialind at1.012 THz. The unit-
cell design and dimensions are givenin Supplementary Fig.12a.






