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Multiband Terahertz Filter Based on
Three Nested Closed Rings

Wang Wentao Liu Jianjun Hong Zhi

(Centre for Terahertz Research, China Jiliang University, Hangzhou , Zhejiang 310018, China)

Abstract Terahertz filter can be used for various applications such as imaging, spectroscopy and sensing. We
propose and fabricate a terahertz multiband filter using three nested closed-ring resonators (CRRs) on polyimide
substrate. We numerically analyze the physical origin of the multispectral response and discuss the dependence of the
resonance frequencies on the geometrical parameters of the closed rings. It is found that the three resonant peaks of
the proposed filter originate from not only the dipole electric response of the three rings and the magnetic response
between the adjacent rings., but also the effect from inner or outer CRR. The performance of the filter is measured by
terahertz time-domain spectroscopy (TDS), and the experimental results show three distinct resonant peaks at 0.33,

0.68, 1.13 THz, which are in good agreement with simulations.
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Fig. 1 (a) Sketch of the CRR unit cell; (b) microscope image of the fabricated filter

8 o A FR 22 43 15 (CST Microwave Studio =

Ak AW AT ELIRA) SR A A AT T B .
LA PR A MR B TC AR, A L RCcE 3.5,
4 I A 4 JEE BEABE R 3 e, AR5 5.8 X107 S/m,
IR BESTR S H:a=175 um,b=100 pm,c=60 pum,
w=10 pm, p=200 pm, KBFZE WAL TT 10 BE H
HE LT RE A1 o F oy J7 ) 53 5 BE g S AL 3
A E L) R i EE5 MK 2 s, A
Kbl LI 25 (e 0. 1~1. 2 THz JE N A =
1.0

0.8

0.6

0.4r

Transmittance

0.2

Ji

0.2 0.4 0.6 0.8 1.0 1.2
Frequency /THz

0

P 2 kA i S R

Fig. 2 Simulated transmittance spectra of the CRR filter
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Fig. 3 Distribution of surface current for the three resonant peaks at (a) f,, (b) f; and (¢) f;
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Fig. 4 Simulated spectral response of the CRR filter with varied parameters (a) a, (b) b, (¢) ¢ and (d) three
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Fig. 5 Transmittance spectra of the CRR filter
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