Fa5% S %
2021 4£9 H

B/ SN
LASER TECHNOLOGY

Vol.45,No. 5
September,2021

XEHE: 1001-3806(2021)05-0642-05

FBMAREREERIMNAREHSTAR

BT KBS RER H B kR
(1. PIRTBHER Y B2 41 6210102, PIRTRHECK Y THEHURRE SR 40 621010)

E: TR R SR R TERE , HESh R SR MO OB A e SR T —FoRT B 2-D f7 8805 55
BT AT RS o T R HES bR A £ SRR, R — SR N A A S R 0 AR T TR AKL B A 5
TAHBRIGE 12 COMSOL {5 Bt tledl THE 677 B, 3T R fa] S SO0 AR, SEBLRET i F M . Z52R KM, i it
R BRI AL TR S RIAET 1 ol 2 (B A /N 30 A, B /LK R AR TR S A 3 %45 A AT A 15. 3THz ~
15. 8THz SREE B HE T2 Wb . S BT RA S RIEM AR RO TE IR 7 2% A B B IR I |
T ORAE 4T e v

RERIA : OGHL T A AR S EAR DU TR BRI IR F RO

hE4IES: TN29 XEFRERS: A doi:10. 7510/jgjs. issn. 1001-3806. 2021. 05. 018

Research on topological boundary transmission state on the
surface of periodic graphene disk
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Abstract: In order to improve the transmission performance of optical devices and promote the development of micro-optical
devices and large-scale integrated optical circuits, a new type of 2-D graphene plasma photonic crystal structure was proposed. By
periodically arranging the honeycomb-shaped graphene discs, the diameter of two graphene discs in a period was adjusted to open
the Dirac point; based on the finite element method, the propagation of the light field was simulated by COMSOL and the
photonic band gap was then calculated. Through breaking the time inversion symmetry, the band topology effect was achieved.
The results show that the lattice constants of this designed are all on the order of nanometers, which is nearly 30 times smaller
than the free space wavelength with the advantages of miniaturization and high integration. The structure can be dynamically

modulated in the 15.3THz ~ 15. 8THz frequency range. This research provides a reference for the design of robust nano-scale

photonic devices, and is expected to be applied to waveguide frequency control, optical switches and other fields.
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Fig. 1 Graphene plasmon honeycomb photonic crystal structure diagram
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Fig.2  Structure of primitive cell
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Fig. 4 Graphene disks diameter setling
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Fig.5 Light field distribution and band structure

a—light field distribution at §u =0,38d =0 b—band structure at du =0,
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Fig. 6 Light field distribution and band structure

a—light field distribution at d; =0. 4a,d, =0. 44a b—band structure at

d, =0.4a,d, =0.44a
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Fig.7 Light field distribution and band structure

a—light field distribution at d; =0. 38a,d, =0. 46a b—Dband structure at
d, =0.38a,d, =0. 46a
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Fig. 8 Light field distribution and band structure
a—light field distribution at d; =0. 36a,d, =0.48a b—Dband structure at
d, =0.36a,d, =0.48a
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Fig.9 Relationship between disc size adjustment and gap
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