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Fig. 1. Schematic diagram of dual-band THz MM absorber

sensor structure.
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Fig. 2. Simulated absorption and reflection characteristic

curve of dual-band THz MM absorber sensor.
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Fig. 3. (a) Surface electric field distribution at the fi1 resonance frequency; (b) surface electric field distribution at the fa

resonance frequency.
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Fig. 4. (a) Surface current distribution at the fi resonance frequency; (b) surface current distribution at the f2 resonance

frequency.
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Fig. 5. (a) Undersurface current distribution at the f; resonance frequency; (b) undersurface current distribution at the fo

resonance frequency.
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Fig. 6. (a) Magnetic field distribution at the f;i resonance frequency; (b) magnetic field distribution at the f2 resonance frequency.
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Fig. 11. (a) Influence of different dielectric layer materials on the resonance frequency f1 shift of sensor and linear fitting; (b) influ-

ence of different dielectric layer materials on the resonance frequency fo shift of sensor and linear fitting.
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Abstract

The terahertz metamaterial absorber sensor is an important functional device of the metamaterials. It can
realize not only the perfect absorption in the incident terahertz wave, but also the detect sample by monitoring
the deviation of the absorption frequency of the metamaterial absorber sensor.

Dual-band metamaterial absorber sensor has double frequency resonance peak. By matching the
characteristic frequency between the sensor and the substance to be measured, the information reflecting the
difference of the substance to be measured is increased, to improve the accuracy and sensitivity of material
detection. Compared with the traditional metamaterial absorber sensor, the dual-band metamaterial absorber
sensor can realize very accurate sensing and detection function through multi-point matching of information.

In this paper, a double band terahertz band metamaterial absorber sensor is proposed. The absorption rate
of the metamaterial absorber sensor reaches over 99% at 0.387 THz and 0.694 THz frequency point, achieving
“ perfect absorption” . Through the analysis of a series of materials with different refractive indices to be
measured, the suitable sensing range of the designed terahertz metamaterial absorber sensor is obtained. By
analyzing the different thickness of the substance to be measured and the different medium layer materials, the
thickness of the substance to be measured and the medium layer materials which can improve the sensing
performance of the sensor are obtained. In this paper, the sensing identification of edible oil is taken for example
to verify that the dual-band terahertz metamaterial absorber sensor designed in this paper can realize high

sensitivity and rapid detection, and has a broad development prospect in the field of sensing and detection.

Keywords: terahertz, dual-band Frequency, metamaterial absorber, sensor
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