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Abstract

Based on the teaching platform of the microwave technology course and the reform of traditional
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teaching methods and contents, this paper uses COMSOL Multiphysics numerical simulation soft-
ware to carry out picture-assisted teaching of abstract physical concepts in the course, so that
students can deeply understand the related concepts and principles of microwave technology, and
thus improve the teaching quality. At the same time, it is also hoped that the study of numerical
simulation can strengthen the training of students’ various ways of thinking, improve learning ef-
ficiency, and solve specific problems. In addition, we will also introduce cutting-edge research on
microwave technology based on numerical simulation, so that students can understand the rela-
tionship between what they have learned and scientific research, and lay a certain foundation for
further academic research in the future. It is of great practical value to improve the teaching level
of important courses in colleges and universities and cultivate innovative talents in application.
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Figure 1. (a) Coaxial section diagram and related description; (b) maps of electric field distribution

E 1. (a) EMEHEREERBXHEE; (b) COMSOL HHBIFSHREE

FATE A B N HE RN 6, = 2.4, NANFIEEZ0N b = 0.5 mm Ml a = 3.43 mm. FH
COMSOL RIEMR BN A MWL 1(0)fm. NI LUE W, #ip(Gai k) Jr oyl n &g, o
W(RAF I RN SR AN TR, B S5RiA A E . 8P BRI R, LA g R
I ATRER T — MR B EN G, W INBEAR T 760 10 ) B R vh 42 52 S 1 3 ARG 2 A Ak
MEEMIX WS, thsh, e PR E R R, "TRSH, 2 TEM BRI TAERIZEAE | GHz i,
) 2 FL 28 R R ME BN 74.6 Q3K 5 1) Y i R R FEL A SR A 170 i 2 (0 R PR BELPL I R AT 45 SR Z) = 60 In
(alb)/sqrt(e,) = 74.5 Q AEFH AT . FIHBUE O H TSR, L Rain) U7 BCEROR IR 2, dithl
UL T BUA H S BRI I E s G, AW S TR e, SRR B B SR
THE Z A R ZERIEREAT T /T 518, A R in T 2225 (1 2 1 2.

32. ZimOMEH S &8

TleiBe P28 Fv s AT 11 %) HH 38 AT 7 DR %S I RO 223 1 S E2 B0 IS B 2 n B 8 T e ek
A, LN RZEA S RESERON S S8, T S ZESTREAYMIWES G ERET R
R R SIS, HAESKhr P R N . fERFRET O, X S SR M 2. B,

DOI: 10.12677/ces.2024.125280 260 eSS G=R I


https://doi.org/10.12677/ces.2024.125280

Wt 2

XS ZENPFRERAMEAE R S SEAGEM TREBBL, HBSAE A BGRB8 Y -
N T AREEAERENE A TR T SRR S Z IR AR A, LA S 282 T o S0 S AR SR A RE R AL 3R
FATLASCHR[ 7] B — 3 2600, 0 AR I AT

a
(@ ® |,
| T-ErAH
e N | =——R-Ef A4
Port 1 IF[A) Port 2 Jx [ 0.8 / w\ N — TR B
/ ! === T-IRFIAS
064 / R-I N\ 5F
— — . === 1-T-R-RIAH
Ag \
0.4
— Air =
0.2
= — P o i
0.0 T T T T T
750 850 950 1050 1150 1250 1350
Wavelength(nm)
© 1o @
—_T
=k ///
0.8 ——1-T-R 4
0.6 g 04
0.4 2
5 -4-]
=
0.2
-84
040 T T T M T T T T T T T M T T
750 850 950 1050 1150 1250 1350 750 850 950 1050 1150 1250 1350
Wavelength(nm) Wavelength(nm)

Figure 2. (a) Metal-insulator-metal coupled resonator system; (b) corresponding forward and reverse incident
transmission, reflection and absorption spectrum; (c) transmission, reflection spectrum and absorption spectrum
under lossless conditions; (d) transmission phase
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Figure 3. (a) Two-dimensional structure diagram of ferrite circulator; (b) fine triangular meshing in
COMSOL
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Figure 4. (a) The relationship between the permittivity of different dielectrics and the corresponding reflection coeffi-
cients; (b)~(d) Normalized electric field mode distribution and power flow distribution at different port incidence when
the dielectric constant is 1.29
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