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Abstract

Photonic topological insulators are promising as a new photonic platform due to the unidirectional
edge states insensitive to bending and fabrication imperfections. A recently proposed all-dielectric
perturbed honeycomb photonic crystal design [1], however, intrinsically suffers from back-reflection
due to the symmetry breaking at the interface. Here, we propose an all-dielectric photonic
topological insulator based on the kagome lattice geometry [2,3] in which the topological edge
modes do not undergo back reflection for the Gamma-K inclination.

By investigating the valley Chern numbers, we numerically show that it has non-trivial topology and
emulates the so-called quantum valley Hall effect (QVHE) [4]. Interestingly, the edge modes do not
intrinsically suffer from back scattering for a broad spectrum but are sensitive to the inclination. The
edge modes are shown to be robust against sharp bending, and importantly, in contrast to the
perturbed honeycombs, part of them are lying below the light cone, leading to significantly reduced
out-of-plane outcoupling of light.
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