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Figure 1 (Color online) (a) Structure diagram of triple plasmonic
induced transparency. (b) The cross-section of the device periodic unit.
(c) Device side view and voltage regulation diagram. Here, L = 160 nm,
L, =2L; =40 nm, & = 25 nm.
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Figure 2 (Color online) Coupled mode theory model of triple
plasmonic induced transparency.
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Figure 3 (Color online) (a) Transmission diagram of bright mode and
dark mode. (b)—(e) When the Fermi level of graphene is 0.85 eV, the
electric field modes at the resonance frequencies corresponding to the
four transparency windows in the triple PIT are 24.94, 27.28, 29.88, and
33.44 THz, respectively, the red dotted lines indicate the positions of
the graphene layer.
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Figure 4 (Color online) Displays the triple PIT transmission spectra, with the FDTD simulation data depicted by black solid curves and the coupled-
mode theory (CMT) predictions indicated by red dotted lines. (a) Er = 0.85 eV, (b) Eg = 0.90 eV, (c) Er = 0.95 ¢V, (d) Er = 1.00 eV.
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angles.
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Figure 6 (Color online) (a) The transmission spectrum of logic “00”, “117, “01”, and “10”. (b) The bias voltage corresponding to the Fermi level of

graphene.
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Table 2 Resonant frequencies and sensitivities at the four transparent windows with different background refractive indices

AF, (THz) AF, (THz) AF; (THz) AF, (THz) S (THzRIU) S, (THZ/RIU) S (THz/RIU) 83 (THz/RIU)
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26.96 29.38 31.90 35.52 0.39 1.00 2.61 3.81
26.92 29.26 31.62 35.12 0.41 1.18 2.79 3.99
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Figure 8 (Color online) FOM under different environmental refractive indices. (a) n = 1.1, (b) n =12, (c)n=1.3, (d) n = 1.4.
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Table 3 Comparison of sensitivity with other sensors
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2-bit encoding, sensing and slow light based on triple plasmonic
induced transparency effect
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% Xiangjiang Laboratory, Changsha 410205, China
*Corresponding author (email: xuhui@hutb.edu.cn)

In this study, a multifunctional device based on triple plasmonic induced transparency (PIT) is proposed. We employed
coupled mode theory to derive the underlying mechanism of the triple plasmonic induced transparency phenomenon. The
theoretical findings were then verified using the finite-difference time-domain simulations. The results from both
approaches were found to be largely consistent. The device can realize the 2-bit coding at 29.01 and 34.74 THz by
voltage. The maximum extinction ratio and modulation depth can reach 15.16 dB and 96.95%, respectively, and the
minimum insertion loss can reach 0.11 dB. The device also has excellent sensing performance, with sensitivity and figure
of merit of up to 4.21 THz/RIU and 112.67. In addition, the group refractive index of the device can reach 484.93 when
the Fermi level of graphene is controlled to 1.00 eV. Therefore, these results reveal that our research is expected to
provide a theoretical basis for potential applications such as terahertz coding, sensing, slow light, optical switching, and
optical storage.
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