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Abstract

The cross integration of curriculum is the trend of the development of college education. Physics
curriculum has the characteristics of strong theory and abstract content. Based on the analysis of
physical theory, this paper uses MATLAB software to carry out numerical simulation and graphic
visualization of abstract physical phenomena, and combines theory and simulation to help stu-
dents intuitively understand physical knowledge. The section of “Young’s double slit interference”
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needs to study the influence of various parameter changes on the interference pattern, which can
be realized by using MATLAB software.

Keywords

Course Cross Fusion, Young’s Double Slit Interference, MATLAB

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5]

HAOUE ADGRR BT “H7 o FAER CE7, REEMCRER N A, R E i
MEEE[1].  CREPED) R BRI — TR BIREE, W TR IR A RR RS A QR SRR A H
B RMATTREIEIGTEEGER, WEIMSR, AR Z(2]. MAE TR RE L R 58 &, i
SENURIOLT FAE P BEGTE 70 b A AR ™ B, M TR S B 5 SRR =0 7T, e RAEMR. 7
BREOR M. B AR[3].

ARSCUIA IRORGET LI 0], 85 BRHE SA53 2)F98 BIROG I A . SR10,  1XRE R RETS 2
ERRSALE, BARRF DGR N EE EH S e ok . AR, 5B MATLAB 15 & %%
REX 1 OG- 20 Se 96 BEAT T SENLOT B (4] [5]7T MR E T EIRE, Ji8 8D SHGEATHE T, REvEE
WL HT 2 SH AR T TR AR AW, X TV B mEE

2. RGRFMIREF P FERIE)E

N T EEFRE TR A, & s SR R R BT TR R, IR A Z IS
T AT SRR FEYIRBCFEAT S, BOTTERR TR 22, RIS . TEXFERIET, A i
Bt BiiE s 2. il m 2. BERMm A, Mg EESN S, FAELER, AT LS.

— R HF ARG R B HFH UL PPT AAKTE, S5-I, X J A (1 4 FE A A 0 gt it 8 i
BT UG, SRR Z B A0 R S P AR G IR B K, 2 AR TR R 5 52, PN S E AN AL kAL,
YIRS AR, B AR — T 1R A UG HE — FEIE B . U SiH S aiRg Al shie sk,
REBFATCVE RN 05 2 1 VELR A I T &g . Bk, XTTERAGES AR R F 0, Wik
AL S Py

TRECEBAE R AL, MATLAB, MATHEMATIC 5% 800 8 T = b s i s T R, e
FERFEIE SN T2 « MATLAB BAFDh RS8R, JCHAESATHOE T SR B v WAL Ab BRI R B0 T A%
SRR TE, SR 5T AR A R AT AR BEAT SR S B A . SR, K2 AR ERT MATLAB
BAF—JCAT R, 2T IR A 25 BRI, BOMAE K E b R AR A e i A S, AR
T SEAETE . BTGB 25 G I BUE X, 224k Rl it f R o i 22 B 2 1)
PN, Tk Z L R BRI TR LTINS, A0SR AR T 5 IR [6]. N T BURiX
—IR, TATH MATLAB 1EA— LR TV B BCE )8 55

3. MATLAB S5 FEIREF PSS

MATLAB & H MATrix (35F%)F1 LABoratory (S48 %) A~ Bl (AT = AN BEH AR, & — T 1ThRk iR

ik

e

DOI: 10.12677/ae.2022.124185 1186 HHHRE


https://doi.org/10.12677/ae.2022.124185
http://creativecommons.org/licenses/by/4.0/

K5

KIEFATENIEF[7]. HBETHERBEER, MATLAB HEUE T, MR H . 55403, BRIk
MAGAT B —K, BARENES. AP s8R BT RR 18],

MATLAB E4) B #57 p 1) J VR i 28 1 T SL BT B ORI B, V22 40715 i) it mT DU i
s k. Blamt2a T3, T E R AT LOEE MATLAB Bl — 4k, =4E&1E, B2
A T] LAAE B h DU s ok, 2228 AT DU TR RORAR I T BeR W i G2 2 BN 2, AT

PR ) 28 5 DR,
4. MATLAB S EYEEFHRRHNE, LSRN ETT A6
4.1. M EEHM, HESHRIETSHBLN

K1 oA IRESE T s ke B I, B EobiE Sy K H LR E S AR AT IO, S E A3
T Bpks S IR L. REEIEAE —ARIT A XL S\ Sy, PIEESESE, ¥FATT S4%, JRH SS, =SS, . b
FAFFTLAGRIEXUEE S+ S R BT, 82/, 857 bt Bl — MR 220 BN
TR

Figure 1. Young’s double slit interference device diagram
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1 - Lambda=500e-9;d=1e-3:D=0. 5;

2 —  yMax=2b*Lambda*D/d;xs=yMax;

3 — Ny=1001;ys=linspace (-yMax, yMax, Ny) ;

4 — for i=1:Ny

5— Rl=sart((ys(i)-d/2). 2+D 2);

6 — R2=sart((ys(i)+d/2). 2+D"2);

= Phi=2*pi* (R2-R1) /Lambda;

8 — I1(i, :)=4*cos(Phi/2). "2;

9 — end

10— clf;figure(gef);

11 — NCLevels=255;

12 — Ir=(1/4. 0)*NCLevels;

13 — subplot(1, 1, 1), image (xs, ys, Ir) ;

14 — axis([-0.4 0.4 -0.002 0.002]);

15 — colormap (gray (NCLevels)) ;

Figure 2. Young’s double slit interference simulation program
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Figure 3. Interference patterns with wavelengths of 400 nm and 500 nm respectively
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Figure 4. Interference pattern with slit width of 0.5 mm and 1 mm respectively
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Figure 5. Interference pattern with the distance between seam and screen of 0.5 m and 1 m respectively

5. EMFEMESSHA0.5m, | mBFHER

DOI: 10.12677/ae.2022.124185 1189 HHHRE


https://doi.org/10.12677/ae.2022.124185

MIE S ATRAE H, BUKMEE s — g, FEEMBERIRRAR R, AHAR KSR RAR BT S0 b (R

BIAS NG, FIAT &[] BEAR S, RS 45 L 5 R 45 TR 52 A KA
5. 4518

ARSI BOREE T3 B s A AOHET . FIH] MATLAB BAHgnRens i R AT THEEHLOT

T R B B B, WOR BB ST G o RS RIS d AR B, SO AN A,
WEEHE d, SEZIGFIEEIEE D, WA TR SRR T BIREAR A8 Ak SR R AT
KRIEL, MEETER L, FBEBI5% 003 BEE B A IE L. JEIEXTEE, BRI/ 7 5 BUE B A5 & (K E
WUF, R TZIRER AT IR S RE N, ) S eI R B HOBEE T A

E&WE

2021 FRCE TR A IR 783 B0 H AR Lo 2 8 il 45 2 1] 't 8 45 A0 ) 2 P 7F 78" (O 0 5«

WIY202116).

SE

(1]
(2]

(3]
(4]
[5]
[6]
(7]
(8]
[9]

TR, KA, BRRR, & RTRARSYHE R EN —REET]. KB, 2019, 7(38): 43-48.

Eh, RS, HEE, dhmd LA, AEE AR T E BRI E R SR IR R D] BE
BEE, 2020, 10(4): 545-549. https://doi.org/10.12677/AE.2020.104094

T, H T MATLAB 1/ B3 AR KB40 i B S T). P EEIHE, 2012, 238(15): 78-79.
XA, T3, WEMW, 55 PREETE R AR5 s [)]. W TR, 2018, 28(6): 101.

A, WAL, TR, 5. B RN T I ST A T80 s L[], WBLIETR, 2019(S1): 100-102, 105.
MREz. MATLAB 72 K224 B b (R [D]: [ 22608 30). BIRT: HRES K22, 2006.

JAREAE, GEJERH, XIiE7R. MATLAB AIAAL KRB 24 (M. dbnt: EHERE AL, 2019.

i 5. MATLAB TE K903 b i R[], 3 PR SCER 22 B 25 4R (2R FF2HR), 2009, 28(5): 31-32.

RFIZE, HeAM, BEE. HT VCH6.0 7 IR T I ST BIT]. KEKFFR, 2020, 30(6): 28-29.

DOI: 10.12677/ae.2022.124185 1190 HHHRE


https://doi.org/10.12677/ae.2022.124185
https://doi.org/10.12677/AE.2020.104094

	课程交叉融合下的大学物理教学研究
	摘  要
	关键词
	Research on College Physics Teaching under the Cross Integration of Courses
	Abstract
	Keywords
	1. 引言
	2. 传统大学物理教学中存在的问题
	3. MATLAB软件在物理教学中的优势
	4. MATLAB软件在物理教学中的应用，以杨氏双缝干涉为例
	4.1. 立足教材，推导杨氏双缝干涉光强公式
	4.2. 基于课程交叉融合，分析杨氏双缝干涉图样
	4.2.1. 干涉图样随波长的变化
	4.2.2. 干涉图样随双缝间距的变化
	4.2.3. 干涉图样随缝到屏的垂直距离的变化


	5. 结语
	基金项目
	参考文献

