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Abstract

The quantum model of finite potential well is a most subject
in the book of quantum mechanics. The solutions maybe derive
from one dimension Schrodinger’s equation for describe a bound
state energy of confined particle in the finite potential well.
Sometime, the problem of confined particle in the finite potential
well does not have an exact solution yet, but there are in fact
exact solution.

In this work a numerical technique is adopted to find the
exact solution for the quantum model of finite potential well. To
achieve this numerical solution, I use Fortran code computer
program by the Newton-Raphson method for calculating the
Eigen state energy for a particle (electron) confined in the finite
potential well. Five values of potential width and depth have
studied, the results showed that large potential width and large
potential depth led me to more bound states, while smaller
potential width and depth led me to fewer bound states.

A comparison between infinite potential and finite potential
has been presented. The results bound state energy and
penetration. The results of comparison showed that the wave
function of particle confined in the infinite potential cannot
penetrate in the well, while the wave function of particle in the
finite potential was penetrate in the well; the energy levels of an
infinite well are much higher than that the corresponding energy
levels for finite potential well. For confined particle in 2 or 3-
dimension, we can reduce from result of 1-dimension.

Keyword: Finite Potential Well, Numerical Method, Boundary
Condition, Eigenenergy, Schrédinger Equation
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W8T 1. GUNIVEIVOVWE G II VLISt DININOLGTULECOINY (a) GRS STV TIVOU

QU (b), S1V2UUTIgIUEEN ~T15eV Gas 2Und1) 4 A°

n FECTAY wWedPuKzwre EeV) (a) | wedypuszwas EeV) (b)
1 & 73.1 -73.100415
2 g;‘m 674 -67.422227
3 ) -58.1 -58.034219
4 an -45.1 -45.081879
5 § -28.9 -28.877291
6 an -10.4 -10.311338

C1I01R1987 2. ENUSINIWSINUODIUNI1LSIRUEIEN (RS ODIUNNESIRULTULLT

2undy (4, 203N (el) WOVWIDY aWweIU (eV)
-8.641323
4 -10 2 -4.794731
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-15

-13.509004
-9.182064
-2.74576

-18.421858
-13.792262
-6.568696

-23.358413
-18.514221
-10.794079
-1.515254

-48.185229
-42.775389
-33.891551
-21.824084
-7.434891

1SRG 3. ENIUETI WU ISSINUODNINESISLENIEN (DS (DIUNI1ILDIZULFUCLL].

203N (eV)

2und1y (4 ,

FUIVWIDE

awe3u (el)

2

2

-20.225161
-7.412834

-23.358413
-18.514221
-10.794079
-1.515254

-24.181942
-21.740974
-17.722731
-12.23204
-5.543473

-24.511801
-23.05074
-20.628349
-17.267608
-13.012121
-7.954317
-2.378038

10

-24.67604
-23.70541
-22.092077
-19.843464
-16.972106
-13.499351
-9.464889
-4.959843
-0.401733
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V(x)= oo Vix)
W, (x) \ \
E,=—0.936eV
o Wy (%) \/E‘.4=1.027ev _ /\ \,
> V5 (x)
g \ ﬁ\ o= 1ev
W3 (x) E;=-1.610eV \/
V2 () 5- 3 aviev
2
W (%) E,=-3.493eV - ( \
Yy (x
Er=—t-728eV
L) E;=—-4.623eV ' — — ‘
-1 -0.5 0 0.5 1 -1 -0.5 0’0 0.5 1
X (nm) % (nm)
Vi(x)= o Vi(x)
E,=-0.936eV
~ waea|? E,=1.027eV
0 s
=t )
[ys(x) |2 Ey=-1.610eV = Ez=-2.618leV
2
2 __ I‘Pz (X)|
:wz:x: :2 Bpm3. 4936V |‘V (%) lz E,=-3.921leVv
il BE,=-4.623eV | Al 1]
-1 -0.5 0 0.5 1e e E,=—4.728eV
-1 -0.5 00 0.5 1
X (nm)
% (nm)

SUWIET 3: UTUNTUEVWET I, (Y €95 IV INENEENNI0IES 195y INTINTIIN Lugu gy
g0 ([59 928)) (RS TN ([5.9 9207)  FUGIUAS U wBues 195y Luguldiigsy
PUINGILINNEPIICYI LI GRs 12010 971 VLYYW INUONTINCY JX LIVEIIFY (£
mrudwiiuniasdeu g sudsrinesyamdaunnsarica ts

Yo (X,¥)
H |y, (x,v) |7

(OWOWOWOWO 000000000000
e e e e e ee s
OUSUINFOO0~ISNUIS
7 SLALI e e e e |

[N
[NeXe (e Vo Xolyecrcnersse o)
ce e c e
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| 2

Wy (2, )

SUWIGT 4: DNV (LTRINGUE (23) (RS (24)) LIS MIVLINENEEINSDI2ISLYWINLGN TN (U
2UltTgIuTI089.06, (RruawInnsgriy) lUmg Ut taes o) aas lanndiss
JUS Y I IR FOLLLVIET Y.,
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