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Fig. 1. (a) Effect of impurity and structural defects on surface plasmon transport; (b) robust propagation characteristics of topolo-

gical surface plasmons.
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Fig. 2. Two-dimensional topological surface plasmon crystals and their boundary states P: (a) Schematic diagram of triangular cir-

cular hole lattices in graphene, under the action of an applied magnetic field B, finite lattices support a unidirectional edge plasma

with topological protection; (b) energy band diagram of plasmon in graphene of B # 0, when d # 0, the complete band gap ap-

pears; (c) edge states under different magnetic induction and their robustness.
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Fig. 3. (a) Schematic diagram of graphene-based energy valley plasmon crystals: a gate structure with a biased voltage ¥, and an

angle with respect to the graphene lattice; (b) energy band at the Dirac point; (c) electric field distribution on the yz (z = 0) plane;

(d) two types of boundaries; (e) valley chern numbers corresponding to different angles; and (f) the one-dimensional structural en-

ergy band shown in Fig. (d).
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Fig. 4. Spoof plasmonic QSHP™": (a) Photonic QSH with dielectric cylinders, the zoom in figure shows the hexagonal cluster;

(b) edge states of photonic QSH; (c) spoof plasmonic structure whose unit cells of hexagonal clusters get shrunk, leading to zero

spin Chern number; (d) spoof plasmonic structure whose unit cells of hexagonal clusters get expanded, which generates non vanish-

ing spin Chern number; (e) simulated edge states at a domain wall between structures of (c) and (d); (f) constructed domain wall

by combining structures in (c) and (d); (g) field patterns of edge states.
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Fig. 5. Spoof plasmonic VHE and QVHP*42: (a) Schematic of TMDS; (b) band structure of TMDS in the first Brillouin zone;
(c) spoof-SPP platform for VHE; (d) experimental demonstration of spoof-SPP VHE; (e) spoof-SPP platform for QVH; (f) experi-

mental demonstration of spoof-SPP QVH.
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FH H R T8O PRI B LSP 1S 4E S 4 i i = A IE &
¥, W 5(e) i, AR EY QVH A& A& 5(f)
};’ﬁi-{ [42].

2.3.3 SSPPs #9 & % Floquet 45 4 48 ——

Br T RSUBER S RGP A IR EMESN, AT

P AE B IOT RG] IS IE A EE R S R G
ARUEL NS, DIEA FHREN ) Floquet
FrFNAE A1 (43161 3 H AR AL 0] 7 B, AT
B b AR N RS AR S T BT B B R
B2 M. BRI, X — 5 BRI ANE FH T U8 Floquet
M, A Floquet BEHT & 6 FE 1M £ R A 1
REEMERER A ZES R . I Floquet 1L
WA S HE AR I BRI, e ih U, ANRETEIZAT
B XS TE 5 2R I REIGHE TR R, SRR
UL T ARSI AR T2 T i 3L (2120446,

N T3 18T 45 B YT 25 A 1 R R R 2 14353
WE 6(a) FE 6(b) B~ 761 4@ A b5 3
HHES) 3 K 4 Jm i (HES 7 ST Hafezi 1Y
BETE L EAESR FN B2 A AR AR X)), 8RR R
“ERAE I B R IAICE AEIE T I g rh, R AH AR
1Y) A IR — A N RS PR ARG AT LA
K& T H B T 4T B8 3 B AT AR SR A UL 3% 1 45 5 1
UG AR ATE. AnIE 6(b) FizR, F R E 1R Ak Y
A U Al 0T T DS 4 Y
S WL R o i U U R e U1 | P i
25 A P A SR AT AR AT AR B LRG3 0 A
W TAEYS Hafezi B8 19 19 B 35 X 9 4E T Hafezi
PR AN A FR AR T A A AR A &, LA
P AT B “RiE o< 3 SR B QHE, T T AE
i A R A PR AR T T b A P EL A AR [R] 4
I, X R AR A TR ER GG T, ANREEM T
WTERRG. RGN, XMEY RGN REN S
PSR SR AHH MR iy (21204446,

XA A% AT ARG g — T R 2 A A [14.21.25]
R EZAN T Floquet 24, W& — & IY
51 Z— B AA ZER O (A& 6(a) H R ) &0 T
Floquet fEREfE P12, YAHAR fA% 2R 2 0] 1) S 504k
AR 0 3G B0 I FUE (0 = 0.25r) B, &
& NFFD I AH 5% 22 B 2 TR BR AR b RS )
WM E AR (K 6(c)). 8 i F AR FHT B A A
A (K 6(d)) 1 11.3 GHz BI& % 1 525 (K 6(e))
) sRERE I, W] IR B CRR N T 2% 1 55 25 3ot
SRR VR, X B I8 B G5 R f R
TC RS

N TR 4 B EOTF- 6 A AURT DA SE 30 H
Floquet #iFMH, 8 A w5 Bl PR, X 3R AT
FIE A 7E 14 M) % 25 v il i 45 o 24 28 e o of G
R, Wit Tl MR AR EER S R
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Fig. 6. Spoof plasmonic demonstration of the anomalous Floquet topological phase[': (a) Photo of spoof plasmonic rings; (b) a 5 by

5 lattice inexperiment; (¢) topological transition as the inter-ring coupling increases; (d) observed field pattern when the excitation

is inside the bulk at frequency11.3 GHz; (e) observed edge state at frequency 11.3 GHz; (f) the edge state circumvents and tunnels

through a defect lattice.
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SPECIAL TOPIC—The frontiers and applications of topological physics

Topological surface plasmon polaritons”

Geng Yi-Fei  Wang Zhu-Ning!)  Ma Yao-Guang !’ Gao Fei!??

1) (State Key Laboratory of Modern Optical Instruments, Zhejiang University, Hangzhou 310027, China)

2) (College of Information Science & Electronic Engineering, Zhejiang University, Hangzhou 310027, China)
( Received 16 July 2019; revised manuscript received 18 August 2019 )

Abstract

The miniaturization of electromagnetic devices is a long-term theme for the development of modern
technologies to achieve higher flexibilities, better performances, and higher density integration. Surface plasmon
polaritons (SPPs) provide a powerful solution for reducing the size of integrated electromagnetic device due to
its deep subwavelength confinement. However, materials or structures that support SPPs inevitably have
impurities or structural defects, which leads to the loss of the propagating mode. In order to avoid scattering
from impurities or defects, topological structures are introduced to address issues of discontinuities and have
been proved to be an effective solution. In this paper, we first review the recent efforts devoted to SPPs based
optical devices and those of artificial surface plasmon in terahertz/microwave band, and then summarize several
important topological systems of SPPs. Finally, we present our perspectives on the future developments of this
field.
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