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Abstract

Electromagnetic field theory is widely applied in scientific contexts and industrial fields such as
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radio, television, radar, satellite communications, navigation and positioning, etc., which ushered
in the information age. During the learning of electromagnetic fields, there are many abstruse de-
rivations and concepts as obstacles for students. Using the Matlab program to visualize the reflec-
tion and transmission of plane electromagnetic waves at the interface of the medium will help to
improve students’ understanding and mastery of the physical process, and also provide a useful
reference for the teaching of other knowledge points in the Electromagnetic Field and Electromag-
netic Waves course.
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Figure 1. Diagram of the reflection and transmission of electric fields with vertical polarization
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Figure 2. The GUI input interface
2. GUI AR E

N T TIPSR 73R 5T xoz P AGIEAT M, NG ARG AR ¥ BN 2 GHz (% B
BTy 0.15 m), NS R A7 9808 1 Vime NS BRI R B0 e = 2, 3B BTN
I HH BN e = Lo WM MIANSSAZ TP RN 2= 0, y HiH VG N[-0.5, 0.5], z fhf i+ SVEH 8[-0.5, 0.5],
T2 T B2 A DX FE SR IBSCA F o T TN AN [ S6 A T BN S AL S HEAT 2047
3.1. FEAS AL

34 T RIS A3 157, 257, 3071 45HEIL T, NSRRI SR U ) LA DR A A R EE
A A AR —BUaE oL, BEE AN AERIIEOR, SO RBUE R, @S REEIC, X SR
AR

e, TENSHA N 451, 3B G N 907, it R A 4 St o BR T A IR S A arcsin(erlen)*®
=457, S5 2l —8. W 4 for, RAESRST, NSNS IR &N, &
L BB R, 08 0.5 m, STUHM 2. SRNIRIACTEETRMZ.

ARG T RIS () FIE SR () B 37 5B EE X b

(b)0.5 7

0.5 0.5
E

0 N 0 0

05 -0.5
1

B

-0.5
-0.5 0 0.5

DOI: 10.12677/ces.2022.106199 1241 eSS G=R I


https://doi.org/10.12677/ces.2022.106199

SRR, kAR

(©) 0.5 (d) 0.5 prmr T
» : 7

E 0 E oled

N N

&

y [m] y [m]

Figure 3. Comparison of the reflection and transmission of at different incident angles: (a) Incident angle = 15°; (b) Incident
angle = 25°; (c) Incident angle = 35°; (d) Incident angle = 45°
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Figure 4. The distribution of electric field intensity under total reflection
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Figure 5. Comparison of the reflection and transmission of at different relative permittivity: (a) e1 = 1; (b) &1 = 2; (C) &1 =
3;(d)er1=4
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Figure 6. Electric field intensity distribution in three-layer dielectric: (a) Total electric field; (b) Incident and transmitted
electric field; (c) Reflected electric field
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