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1. The mechanism of dual-band topological band gaps

Split-ring resonators (SRRs) exhibit unique multimodal resonant characteristics [1-3],
which can lead to multiple omnidirectional band gaps in elastic plates. To confirm this,
Bloch eigenmodes at gap boundaries are displayed, as shown in Fig. S1. It is seen that
the 15t topological band gap is induced by the torsional motions of SRRs, while the 2"d
band gap is generated by the coupled bending resonance of SRRs and base plates.
Compared with attached local resonators, SRRs have advantages of compactness and

manufacturability in constructing multiband metamaterial plates.
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Fig S1 Dual topological band gaps (left panel) along with Bloch eigenmodes at gap boundaries (right

panel)

2. The distribution of rotation angles in the energy splitter

Figure S2 illustrates the distribution of rotation angles in the upper half region of the
energy splitter presented in Fig. 5 of the main text. It is noted that propagative routes
of waves are consistent with the positions of unit cells with zero Dirac mass (6 = 0°),
as highlighted by red in Fig. S2. The variation steps A# in the horizontal and vertical
directions are controllable to determine the propagation length. Here, A6 is set to be

0.5° in the horizontal direction while 1° in the vertical direction.
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Fig S2 Distribution of rotation angles in the upper half region of the energy splitter.
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