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Abstract

As a core basic course for optics-related majors, the course “Principles of Optics” covers the inter-
ference, diffraction, polarization of light, the electromagnetic theory of light, and the propagation
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characteristics of light in different media. It is characterized by abstract theories and complex for-
mula derivations. Under the traditional teaching mode, students have great difficulties in under-
standing and mastering the course content, and there are problems such as low learning interest
and enthusiasm. This paper explores the reform method of using the visualization function of Math-
ematica software to assist the teaching of the course “Principles of Optics”. By transforming abstract
physical concepts and complex mathematical formulas into intuitive graphics and animations, it re-
duces students’ learning difficulties and improves the teaching effect.
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Figure 1. The refraction phenomenon of light

1. SRR

3.2. BERSHEITIML

JUAT G AR5 40 i 2 B AT R ZE CE R T B A G2 R i vhy HlisE A F2 A oy 2. DA
W DURHAT E e b (Zenike) i 4 e e 2 A, W H TR S 2. S8 Bk $(Point Spread
Function, PSF) B A1 8 B kA8 3 i 4 0B 1P 7 25 1 YA i) 4% 2 pR 2 (Modulation Transfer Function,
MTF) B A0 R 00 (8 B AR BUE 245 Y, BRoR T AR TR RG2S RIS AL 2 s 5. PSF A7
THERGEGZEEL, W8 PSF ol UL 7 6% RGN G E, WRINEWE . X HES . MTF
MR REE 2T R WL R ARG &, AP, SES. @l ot MTF 4, T UAWs s R

DOI: 10.12677/ae.2025.155895 1241 HHHRE


https://doi.org/10.12677/ae.2025.155895

BAEL 46

GUE AN [F) 22 (AR A B RAE s aE 17, AP LB ERE . 38 7 70l s SR ATk B AN A7 25 HEAB TR Y
PFA . 5 B) Mathematica fF & F] A EL LML 1 IEAS A — AR B JE SE B 2 K Z, (p, 0) Bl i) et ) 15
ZEEE L x Ay J7 R E . S BR B I, DL A I pR R x Ay D7 T, anfA
2 B

SRR ¢ &J ERERM 02 [i

0.2 Z = 0.565685 p (3 p? - 2) cos(6)

L T RE
0.20 7
015" E
i :
8 010" '
005! '
0.00 AVA Ly s
8-7-6-5-4-32-10123 45678
p=:liizt=)
S BEE BEIEREE
8,
6,
4
w2 =
m o s
&
4!
-6
-8

8-6-4-20 2 4 6 8
faiEE

Figure 2. Image quality analysis
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Figure 3. Young’s double-slit interference pattern
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Figure 4. Diffraction pattern of multiple slits
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Figure 5. Schematic diagrams of polarization ellipse and Poincaré sphere
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