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A study on particle’s motion in an infinite potential well by using MATLAB
computer program and SIMULINK application
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Abstract

Quantum Mechanics is one of difficult content for undergraduate students in
Physics major to understand and be able to solve some related problems. Many Physics
students have a hard time to learn and understand how to solve some complex
problems by using Schrédinger Equation and advanced Mathematics. As we know, the
infinite potential well is very famous and well-known problem in Quantum Mechanics
and not too complicated to solve. Hence, in order to help and provide some more
information for Physics teachers and students, the MATLAB computer program and
SIMULINK application were employed to study and generate some graphs or plots of
particle’s motion equations in an infinite potential well. And most importantly, the
particular solutions of wave functions in various energy levels were also solved,
programmed and plotted through coding of MATLAB computer program and SIMULINK
application. Furthermore, all of graphs or plots using SIMULINK application were
comparable to the coding of MATLAB computer program and found to be correct and
equivalent together in all respects. Moreover, the learning and teaching documents in an
infinite potential well of Quantum Mechanics were also studied and presented.
Keywords: Quantum Mechanics, Infinite Potential Well, MATLAB Computer Program,

SIMULINK Application
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1. MaTusag MATLAB Script Iagldaunsi (2) Adawnuwansid Wunsdf n = 1 wiidy

FanandlunInUsenaun 1 way 2

clec
close all

B-100;
P-zeros(l,B);
P(1)=-500;
PB)=500;

W(1)=0 ;
W21,
dx-0.01;
n-1.6;

for £ =-1:1;

E =nfynEypi-pi2;

V=ones1 ,B+100):500 ;
V(51:B+50-P;
Z2(1:B=2).«E-PA:By ;

for i-2:B-1
WEd+1D)-WEdy«2-2(1ydx=dxWi-1),
end
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WsW.sqgrttrapzW-Wy
WtWs ;
Wtempo-zeros(l,B+100);
WtempoG1:B+50)-Wt ;
Watf , x-Wtempo ;
Lt-lengthWtempo);
X=linspace@,6,Lt)3;
Vt-(V./10)maxWt);

figured) subploti2,1,1)plotX,WatE,», 'b', "linewidth’ ,3)
hold onplot,Vt, 'k', 'linewidth',5)

grid on

h-geca;

axis(3 3 -0.2 0.3pxlabel('X', 'fontsize',61l4);
ylabellﬂ\psiT , ' fontsize' ,14);

title('The Wave Function for a particle motion in Infinite Well.')

awusznaun 2 laeilndunduveseynianiadeuntuvedndanatiug (de)

WsW-W.trapz@W-W),
Wtempo-zeros(1,B+100);
Wtempo51:B+50)-Ws ;
Wa(f , )" Wtempo ;
L-length®Wtempo),
X-linspace,6,L)3;
Vs=V./10)maxWs);

figure)

subplot2,1,2)plot,Waf,), 'm', "linewidth',3)

hold onplotX,Vs, 'k', 'linewidth’,5)

grid on

h-gca,

axis(3 3 -0.005 0.025)

xlabel('X', "fontsize',b14);

ylabel(' \psi®2', fontsize',f14);

title('The Probability Densities for a particle motion in Infinite Well')
end
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The Wave Function for a particle motion in Infinite Well.
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a51alay MATLAB Script diormualif n = 1

The Wave Function for a particle motion in Infinite Well.
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The Probability Densities for a particle motion in Infinite Well.
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Well width: B = 100 column in Initial Condition: W;=0, W,=1
the middle from 200 column dx=0.01
P(B)=0;1<B< 100 i=2, 3, 4, ....,, 99
P(B) = 500 ; B = 1 uaz B = 100 n=1, 2, 3, ..., 6

| constant: m, h, L=1

NRCT @

/ P (wa«’mﬂnu)

v
Aruan
W(i+1) = W()*[2 - Z()*dx’] - W(i-1)
Taeii Z = 2[E - P(B)] ; 1 < B < 100 HARWS
] Ws =0
N N
Aninamiilaftunsy Fruanviaauin ez
Ws = (W) / sqri(trapz(W") Ws = (W) / (trapz(W")

1 I

aAmUsEnaudl 6 fan1svheuniely MATLAB Script

2. MSTgumeLaUNaLATY SIMULINK Taglaaunisd (3) 1o n = 1 Janwaen1seund

LAASIUAINUSENDUN 7

Amplitude -

Display

Displayl

] =
sin(2*pi*x/L) Produdt1 2
F »
e psi®2
Functiont

Sine Wave
Function

Divide1

Scope
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The Wave Function for a particle's motion in Infinite Well e
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The Wave Function for a particle's motion in Infinite Well
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