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Fig. 2. (a)—(d) The contour map of Berry curvatures for bands 1-4 at hc— = he — 1072 rad/ps; (e)—(h) the contour map of
Berry curvatures for bands 1-4 at het = he + 1072 rad/ps; for (a)-(h), the horizontal and vertical axes correspond to wave
vector kg and ky; (i) £2 at different magnetic fields, the solid and dashed lines correspond to 22 and 23 at he_, respectively,
while dotted and dash-dotted lines correspond to those at hct; (j) Chern numbers of four bands, C! (solid line), C? (dashed
line), C? (dotted line), and C* (dashdotted line); (k) the dispersion relation of bands 2 and 3 at different magnetic fields
in the vicinity of hc, the dashed, solid and dotted lines correspond to the bands at hc—, he and hc4, respectively (15]
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Fig. 3. Valley electronic Hall effect diagram [34.
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Fig. 4. Phonon Berry curvature and valleyphonon Hall effect in a honeycomb of A /B lattice: (a) Berry cur-
vatureof band 1 (bottom contour plot) and band 2 (top 3D plot); (b), (c) schematic of the valley phonon hall
effect (the Hall current denoted by the olive curve arrows) undera strain gradient (the orange arrows), where

valley phononsare excited by a ray of right-handed or left-handed polarizedlight (the red wave lines) (17,
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SPECIAL TOPIC — Topological classical waves

Topological phonons and phonon Hall effects”
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Abstract

The combination of topology and physics is a new field of physics development in recent decades. It is not only
active in quantum field theory and high energy physics, but also widely exists in condensed matter physics, including
quantum (anomalous, spin) Hall effect and topological insulators (superconductors) etc. Phonon, as the main carrier
of heat transport in the crystal, recently, due to the discovery of various phonon devices, phonons has been widely
concerned by scientist. In this paper, we introduce the topological properties of phonons and the phonon hall effect. We
have reviewed the related physical research progress of phonon hall effect, phonon valley hall effect and so on, which
are generated by breaking the time reversal symmetry, spatial inversion symmetry, both breaking the time and spatial
inversion symmetry. Finally, the application of topology in other acoustic systems is briefly introduced, and the future

development direction is discussed too.
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