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Design and Teaching Application of Optical Interference Experiment
Simulation Platform Based on MATLAB App Designer

ZHANG Xingfang, LIANG Lanju

(College of Optoelectronics Engineering, Zaozhuang University, Zaozhuang 277160, China)

Abstract: According to the interference theory of light, a simulation platform capable of demonstrating optical interference
phenomena is designed based on MATLAB App Designer, including five interference experiments, namely Young’s double slit,
wedge, Newton’ s ring, Michelson as well as Fabry-Perot interference. It can intuitively display the effects of relevant physical
parameters on the interference pattern, and can also display the simulation results in the form of animation. The use of this platform
can help students better understand the theoretical mechanism of optical interference, improve their logical thinking and scientific

innovation ability, and also help online learning and hybrid classroom teaching.

Key words: MATLAB; App Designer; optical simulation; interference; double beam; multibeam

JEH) TG BN TOCRI B A, XH™
A= AL A LR A S R AR S 2R B BRI S AT 3 AR
PRI IR T R R A . BT
REAL R B S 4% S04 Ol i 51k 55 728 10 T B 0 A A
M (HHYEN IR . RN R L A
SORIRYE, E Tt T —NE—HER
WHCE PR AR R, 5 X A
LE BRI T TR RE I, IR T oA
BN TF-RE T AR B R A B, H i T2 2
FaREN. EE . 2L R IR AT R
il PAROCHHE A | AR ISR 2% 1 R
Wiy, R 22RO 7 i LI ME LU A BRI 8] P 58 7

Fs HER: 2022-11-08; &G EHEA: 2023-03-13

Hi R BRI G S AL S SEBR AR RUR
ARREAFEIIRLFHO A I . 1F 5 i e T R A
BB —FhTB, SRS AR T IR
SIS BT, ORISR I A 4 YA B T
b, PR 48 S0 SCm e | mT R A
S0 DA I 2 AR R T R T2 A 2 5] D4l
Pedt, TSR H ozt
MATLAB fE 25— 845 75 (AR B 42 . K
THALIIRE TR IRNEH R, ©Se T 2
e S A H Y BRI S T BOR LU
G Ehm p R R ok, T E TR
FURTE GUI B RPN B IR, s e

EEWH: 2019 F L AEE LA TRAX —ARE—XFHE(EXHZHH (2020) 3 %),
TEEE N k3%35(1981-), B, ¥4, 8l#d%, T EAFAFERHFALE T EMHE T4E, E-mail: zxf4114@126.com


https://doi.org/10.12179/1672-4550.20220638
mailto:zxf4114@126.com

5 6 1]

JK24l7, 4. 3T MATLAB App Designer 1627 T3 52845 BV & B9 S5 #E#00 -9

I B A S BN ] B, HIARESE
LA S U G e R — S i aT e e, m
H T 38 1 MATLAB Y62 T S2 5600 5115 K
Z HUBBAE M T HU R PR BE TR, 2 7 N HE
Fil. fxift, MATLAB $&4t 180958 5 T & 35
App Designer, FJSZHFE Web ) MATLAB L H
BFiatr, HIRE HTMLS, REGSSERM T, 21
WEEZR R, DU B S e - B 5
i A T T 05 L 4 g b
W MR TSR s TR, BRATA
MATLAB #J App Designer TJREBE TG4 T 155256
EH2A G, ERIRAEE, BFJe. k. i
SR AT R TV S T RS, A
XA AT ZAS M SO TP R 0 &2 030 27
N, EATSEIRET AR = B A O IR I Y [R5 R
TN o T3 AT WA A T PR A R
et AR L AR B S Y FA R K, R
AR R R RE )

1 IEeEM

— i, FEW ABOCHR T ELS AR, W
TR A AR A, 25 ] I A5 P A 1
TG ] R s H

Ip = 4Iycos® (Ap/2) (D
s Ap =2m(nary —niry) JA= (@20 — 10) HFCHRTE
P SAERIRERL2E, HoPen. @103l PG A4
ARIOL, A AT oW ARG noray nin
R, FR OGRS BT e, . 'S
ARy . HIIRAR . EE, PG HRE R — A (B
SRR TERE, By = ny =n, HYIAAER 20—
@10=0o TE P S P=A T 2R 800 B nyry —nyry =
JA, JRTWIIR . FEBFIFN AT A STV 5L 55
o, W T R T A R B R R ) B
TERAEA, (A5 AR SO ER TR R OG22
Gh, BFFTEBSMACREZEA 2. TGRSR
WALk R DR d B, R SO 258 RoR
HAS =2nd + /2. TEAFURIEW T Em T, T
WG Z B AR 2 RR T 5 Bl R REE
d KA, 5 AGHEA i AX, BAREEEFRR
SHAS = 2ndcos (i) o

22TV (A R B R AN A B i A S R SR
TEBE TR ST 3R o B3 1] 22 IR 43 A 99 5

T2 IR S5 55 R0 25 55 DG 3R K U Dl /NELAR LA
P22 055 B 3R AR R e M TP O T A%
gr, MRS A B T, TR
it

12
I= n 0 n (2)
H.ijmﬁﬁ)
(1-p) 2

K Ap =2r6/ A AR HGE G RAHN 22 .
FEFEN .

0= 2n2docosi2 = 2n2d0 1/71% - n%sinzil (3)

Ay s n R AT B30 % RN A7 5
s doMIER i AT

2 HETARITSEA

2.1 &R

D) R E BB, i ER T ERE D
s, HEASEEESE . AR W
B RGBS ) A2 I 7 U s T 4
K481k, AIE MATLAB App Designer #5111 &
rhA B LA T B2 N e e B CBUED) 2R LA
SR AR A i s A A S B

2) PR A A R RO, A A B 1, AR
T A S 2 A F 1 108 R B AT AL A PR
B [nT 3 RS R ZH A fish A %) A7 i S0 PR AR
TE X HL Ry 132 B A (BT fish & RO AT eR SO i B4R
A REO TR . EARRA IS, KE
WLEE T T 2 W s AR5 F P A S8t
ST BJ5 F imagesc( ) Fil plot( ) PRIERZ: T
PERIFERDGSR 73 A th 42

3) P B UG R TGS R 54T

4) WHEIRS &, SE Web 1817,
22 REBHEE

75 H 4 80 App AL IR Hh 4 5 FAA BREL
LRI A . A&l e R T
ANRIEXMHEANK, PR EACHEIER, XHEA
25 W OBLAE T V05 B 5L 0 App B EZEARAS, HALT
W SR RS AT LIt e A 2
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xmax=app.ping_EF.Value*1e-6; % 3HU5# 11K

NN=500;x=linspace(-xmax/2,xmax/2,NN);

M=zeros(1,length(x),3);

rl=sqrt(D."2+(x-d/2)./2);

r2=sqrt(D. 2+(x+d/2) 2); % T1HEIEHE

phi=(r1-r2) *2*pi/lamd; % T1E A7 2

I1=cos(phi/2).~2; M(:,:,1)=I1;

imagesc(app.UIAxes_2,x,x,M)

plot(app.UIAxes,x,1)
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