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Background of topological insulators

2016 Nobel Prize

The Gauss—Bonnet theorem:
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Background of topological insulators
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Background of topological insulators
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Backgrounds of projective symmetry iy

Gauge flux U
Z, Gauge field — Coupling coefficients {—, +} SU STeC h
(a) Mx_ ! (b) M; 1 Southern University of Science and Technology
477 A, N3 4.7 A, N3

= [Im EplaquetteAm (m=123,4)

elqb
M () et (0 P Ly MLy M = €'

1\31/ 2 1\1‘?1/ 2 Gauge transformation:

. » _ _ _ GH(t,, t,)GT = H(t,,—t
Site: Positive coupling: == Negative COUPliNg : s (& 3’) (tx, —ty)

Projective mirror symmetry:
M, =GCM

3 4 _

X X
M2 = ;M2 = —1
@ @j " Acoustics: )
T qp 2
Gauge r=X, T =1
Transformatlon Electrons:
-2 -1

\T=—l'0'y\7(, TZ =—1/

Yan Meng Department of Electrical and Electronic Engineering, SUSTech



Background of topological acoustics
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Backgrounds of projective symmetry
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Backgrounds of projective symmetry

source: +i & -i
Top 0 O
Bottom 90°-90°

ental sample
i
1%

i‘ .,j{é,,. - ,:a
:i‘ kit

-i source

1
1
1
|
|
|
i
1
(g

3
twist 2
5 1
Jg® g 0

iR " - :; 5.72 kHz
s Je'e _

© Ja e g
/ /
) N J p ) ) _JR—Jl ) _JRJ, p p
© g g Jg
X7 KX, ) -
k J 1N\ J_JFe | -J _JR—JI -J JR—J, / k Ta / Ta // K 0.0 k:ig) 2.0 0.0 k:.(c:f) y
Phys. Rev. B 108 205126 (2023) Commun. Phys. 6, 268 (2023)

Yan Meng Department of Electrical and Electronic Engineering, SUSTech



Motivation for spinful topological phases
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Analytical model for spinful topological phases iy

W
SUSTech

Southern University of Science and Technology

Topological classification under spacetime inversion symmetry (PT) and sublattice symmetry (S).
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Analytical model for spinful topological phases
Tight-binding model Topological classification:

(PT)2H = (GPT)?*H = —H  (PT)? = —1"
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Analytical model for spinful topological phases
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Sample design and experimental demonstration

Experimental measurement of Kramers doublet
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Sample design and experimental demonstration

Observation of Kramers pairs of topological boundary modes

Yan Meng
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Sample design and experimental demonstration
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Conclusions ‘

07
» Designed a 1D topological acoustic crystals with a Z, gauge field SU STeC h

Southern University of Science and Technology

» Observed the Kramers double-degenerate band structures

» Observed the Kramers pairs of topological boundary modes

» Observed the topological interface states between two spinful topological acoustic crystals
with opposite winding numbers

Y. Meng et al, PRL 130, 026101 (2023)
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Other related works
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Photonic crystals
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Physical Review Letters
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Xiang Xi, et al, Nat. Commun. 14 1991 (2023)

10 cm B -

Linyun Yang, Phys. Rev. Lett. 129, 125502 (2022). (Editor’s suggestion)
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