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Improvement of system tunability for Fano resonance by graphene-dielectric stack

BIAN Li’ an, LIU Peiguo, CHEN Yuwei, LI Gaosheng
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: To enhance the tunability of subwavelength grating/waveguide structure for Fano resonance, the embedded

graphene monolayer was replaced by graphene-dielectric stack as a buffer layer. The improved structure was simulated by using

the method of rigorous coupled-wave analysis. Nanoscale dielectric thickness in each stack cell can strengthen the effects of the

alteration of graphene’ s conductivity on the equivalent permittivity of stack structure. The results show that, if the system is

exploited as an efficient photoswitch, the demanded change of chemical potential of grapheme decreases from original 0. 06eV

down to 0.02eV and the modulation depth of the switch is up to 94% . If the system is employed as a tunable absorber, the

frequency modulation depth of absorption spectrum is raised from 0. 14THz to 0. 36THz and the tuning range is extended greatly.

The improved structure strengthens the tunability of system for Fano resonance.
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Fig. 1  Subwavelength grating/waveguide structure with embedded graphene

monolayer
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Fig.2 Relationship between transmittance and frequency with different gra-

phene chemical potentials
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Fig.3 Relationship between absorbance and frequency with and without

grating
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Fig.5 Relationship between absorbance and frequency with grating under

different chemical potentials
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Fig.7 Influence of graphene chemical potentials on transmission of GSBW

structure
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Fig. 8 Influence of graphene chemical potentials on absorbance of GSBW
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Fig.9 Influence of dy on absorbance of GSBW structure
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Fig. 10 Influence of n on absorbance of GSBW structure
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Fig. 11 Influence of incident angle 6 on aborbance of GSBW structure

AT+ m AT, AR AR T 1 8% 5l 5 AR
% F - m G I, AR A Ay A B
PR, WS 2 B R B i s 1 2 B I, HL A B
ROy FEE m . [, BEE A MRS, +m
RTINSO R 1 O, T — e RN S X L Y
W SRR/

WEAR WU A7 S5 075 A 2 R0 L W e AR A B2 34 RE 8
S IR A RO T IR A28 5 %, AT 6 RSB
T A AT R A 58 R R AT 3 2 0 42 5 (full width at
half maximum, FWHM) & 35, 40 & 12 s, 18
5.39THz 4b , SE 80 7 W31 BRI Y . REEMIOR
B[] s, FWHM L3, 53 50 B 2 G0 Sh Y HL
a7 g W N T ) | W | S S (i e B ISR T
G SRR G A PAS AT BN AL , PRI SR AT 34 5
TP, Aa, He T XA TR LS AT LIRS
IR 2 TEE Ul i R i) 45

Zg —1=090eV, 6=1° |

%o N —1.=0.74eV, 0=6°
£ -u=0.51eV, 6=11°
g 60 A = 1=0.31eV, 6=16°
£ 50 i i |
< 40
Q
2 30

20 ,

10 i

0

520 530 540 550  5.60

frequency f/THz
Fig. 12 Influences of both graphene chemical potential and incident angle

on absorbance of GSBW structure
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