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Abstract

A single-layer dielectric matrix transmission model was developed to study the transmission

characteristics of terahertz waves in high temperature plasma. The variation in the terahertz wave under the

influences of plasma electron density, thickness, applied magnetic field strength, and temperature was studied. The

numerical analysis results indicate that under different conditions, the high-temperature plasma exhibits different

transmission characteristics for the incident wave. The reflectivity increases and transmittance decreases with

increasing plasma-electron density and thickness; then,

a magnetic field can be used to improve the attenuation.

Therefore, the thickness decreases with decreasing electron density of the plasma, and the influence of the

increasing temperature on electromagnetic waves decreases.

Adjusting the magnitude of the applied magnetic field

and avoiding the attenuation peak can prevent communication blackouts.
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Fig. 2 Comparison between the present formula and the existing literature formula. (a) Reflectivity curves;

(b) transmissivity curves
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Fig. 3 Relationship between THz wave propagation characteristics and plasma electron density. (a) Reflectivity curves;

(b) transmissivity curves; (c) attenuation curves
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Fig. 4 Relationship between THz wave propagation characteristics and plasma thickness. (a) Reflectivity curves;

(b) transmissivity curves; (c) attenuation curves
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Fig. 5 Relationship between THz wave propagation characteristics and applied magnetic field intensity.

(a) Reflectivity curves; (b) transmissivity curves; (c) attenuation curves
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Fig. 6 Relationship between THz wave propagation characteristics and plasma temperature. (a) Reflectivity curves;

(b) transmissivity curves; (c¢) attenuation curves
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