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Study on transparency structure induced by tunable terahertz plasmon
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Abstract: In order to obtain a wider plasma induced transparency ( PIT) window, a dual layer tunable terahertz
metamaterial structure was proposed. The transmission spectrum, electric field diagram and current diagram of the structure were
simulated and analyzed. The formation mechanism of transmission window was analyzed by a mathematical model. The results
show that the structure makes the move space of light-mode resonator wider and a wider transmission window can be obtained.
The structure can change the width of PIT window by moving the position of I-shaped metal bar. The simulation results are well
fitted with the theoretical results.
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Fig. 1 Sketch of PIT structure
a—unit structure of PIT ~b—structure of I-shaped wire c—structure of U-

shaped rings
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Fig.2 Transmittance spectrum of light and dark mode and their structures
a—transmittance spectrum of light and dark mode b—structure of

bright mode c—structure of U-shaped rings as bright mode d—

structure of U-shaped rings as dark mode
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Fig.3 Electric field and current distribution of bright and dark resonators at
0.519THz
a—electric field distribution of I-shaped wire b—electric field dis-
tribution of U-shaped rings c¢—current distribution of I-shaped wire

d—current distribution of U-shaped rings
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Fig.4  Relationship between transmission and frequency of PIT structure

with different x when the thickness of polyimide layer is 10 pm
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Fig.5  Relationship between transmission and frequency with different

thicknesses of polyimide layer when x =20um
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Fig. 6 PIT structure and current distribution when the thickness of polyim-
ide layer is 10jum
a—PIT structure with x =Opum  b—electric field distribution with
x =0um, frequency of 0.305THz, and current intensity of 0A/m ~
32936A/m
distribution with x =20pum, frequency of 0. 326THz, and current in-
tensity of 0A/m ~16138A/m
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