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Fig. 1. (a) Unit cell where the gray surface is a cut plane along z direction; (b)—(d) the process of changing the positions of four

metallic rods from square to rhombus structure.
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Fig. 2. (a) Unit cell where 6 = 77.31°% (b) the first Brillouin zone where blue dots and red dots represent, respectively, the Weyl

points of different chirality; (c) the numerically calculated band structure, where shaded region denotes the frequency range with

only Weyl degenerate bands appears.
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Fig. 3. (a)—(d) Band structure with 6 = 90°, 81.18°, 77.31° and 60°, respectively. The inset is the top view of meta-atom, and the

shaded region denotes the frequency range with only Weyl degenerate bands appears.
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Table 1.  Frequency shift of Weyl points.
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along I' — M; (f) the magnitude of E-fields of the eigenmodes for different marks in (e), where z axis is horizontal.
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Abstract

Weyl semimetal has the massless and chiral low-energy electronic excitation charateristic, and its quasi-

particle behavior can be described by Weyl equation, and may lead to appealing transport properties, such as

Fermi arc surface state, negative magnetic resistance, chiral Landau level, etc. By analogous with Weyl

semimetal, one has realized Weyl point degeneracy of electromagnetic wave in an ideal Weyl metamaterial. In

this article, by breaking the mirror symmetry of the saddle-shaped meta-atom structure, we theoretically

investigate chirality-dependent split and shift effect of Weyl point frequencies which would otherwise be

identical. The frequency shift can be tuned by the symmetry-broken intensity. Finally, we study the Fermi arc

surface state connecting two Weyl points on (001) crystal surface.
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