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Abstract

However, it is highly toxic and produces residues that pose a severe risk to human health. Therefore, this paper proposes

Isocarbophos is a highly effective broad-spectrum pesticide that is often used in vegetable pest control.

an approach based on metamaterial terahertz technology for detecting isocarbophos at low mass concentrations in
vegetables. According to the split-ring resonator principle, a high-performance metamaterial is designed with a quality
factor (Q) of 65. By testing the terahertz spectra of different mass concentrations of isocarbophos in cabbage leaves
containing metamaterials, an exponential fitting model between the frequency shift of the resonance peak and the mass
concentration is established. The determination coefficient R* is 0. 99765, and the lowest mass concentration detected in
the experiment is 0.00087 mg/L. Compared with traditional methods, metamaterial-based terahertz technology has a
lower detection limit and simplifies the pretreatment process. The proposed method determines low mass concentrations of
isocarbophos in vegetables rapidly and effectively.
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Fig. 1 Schematic diagram of metamaterial structure. (a) Metal structure unit; (b) metal array and detection principle; (c) actual

photography; (d) partial structure under optical microscope
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Fig.2 Properties and principles of metamaterials.

(a) Simulated and experimental resonant peaks; (b) surface current distribution at

resonant frequency; (c) electric field distribution at resonant frequency; (d) magnetic field distribution at resonant frequency;

(e) equivalent circuit
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Table 1 Performance comparison of metamaterials

Method Resonance frequency // THz Q
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Fig.3 Terahertz spectra of different mass concentrations of

Isocarbophos
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Fig.4 Response of metamaterials to Isocarbophos. (a) Frequency shift of resonant peak at different mass concentrations; (b) mass

concentration sensitivity coefficient S,: ( I ) response at low mass concentrations and ( Il ) response at high mass concentrations

(saturation phenomenon)
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