46 4, B3 a4 Hb 47

XEHS. 1672-8785(2025)03-0047-06

WRTE IRl 22 05 S AL R 1 T TR 52
Sl PERERF 5

THEM KER' TIET RFE IT#Ea”
(Lo e R 5 B S fE TR R, g K5 0300515
2. RO R A IR A ] TR RIBH 4730005
3. PR BERBOE R BET G P R 030051)

W OE RHT - METEFERTRNNEDKHERSERSE, A A ZAH
ZHIFERERMEL NG RFERRMWBERRE L. BI 0N KHZL W FH
RO W Sy R A S, WARZ| A MK 53.28 GHz 4. K3 MU A QA 82.28
WA, ARTEVREERETR BRI IH, £ T X iR ALLE
THEEYS; BERMEEEERREWE T LS, RABRANEFHY
MY RFF RGN, FEERBRIET AR KE TAREBR Sy R4 5580
MB AL, REEL Tk 0.075 GHz/(g/L). S G W HEEBERIMN 7 EA, K
BRAERGRMEE GO XYL, "TRH KB ACEETORE NN R .

R FHEMIL: A% & QE: WRME; KEAN
HESES: TP212  X#kERER: A DOI: 10.3969/).issn.1672-8785.2025.03.007

Performance Study of Butterfly-Shaped Terahertz Waveguide in
Trace Solution Concentration Detection

WANG Lu-bin', ZHANG Hui-rui', WANG Jiang-tao?, WU Jing-zhi'*, WANG Yan-hong'*'
(1. Institute of Information and Communication Engineering . North University of China, Taiyuan 030051 . China;
2. Henan Costar Group Co., Ltd., Nanyang 4173000 , China;

3. Shanxi Innovation Center for Intelligent Microwave & Photoelectrics s Taiyuan 030051 , China)

Abstract: A butterfly-shaped terahertz waveguide sensor based on the plasmon effect is proposed. The reso-
nance characteristics of the terahertz waveguide at a specific frequency are used to detect changes in solution
concentration. By analyzing the S, reflection parameters of the terahertz waveguide sensor, it is observed that
at a frequency of 53.28 GHz, a resonance dip with a Q-value of 82.28 appears in the waveguide structure.
When different concentrations of analytes are set in the butterfly-shaped region of the waveguide, dual reso-
nance dips are generated and frequency shifts occur; the resonance frequency exhibits a blue shift with the in-
crease of solution concentration, indicating that the dielectric constant of the solution affects the electromagnet-

ic field distribution in the waveguide. The simulation results verify the frequency shift law of the S,; reflection
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parameters of lactose solutions at different concentrations, and the sensitivity can reach 0.075 GHz/(g/1).

Compared with traditional sensor detection methods, this sensor can provide higher sensitivity, accurately re-

flecting small changes in the concentration of trace solutions.

Key words: plasmon; Terahertz ; high Q-value; resonant frequency; concentration detection
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