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Abstract

In this study, the intersubband optical absorption coefficients and optical rectification in Ro-
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sen-Morse quantum well are investigated for different applied electric field. The energy levels and
the envelope wave functions of an electron confined in Rosen-Morse quantum well are calculated
by finite difference method. The numerical results show that the magnitude and the position of the
nonlinear optical absorption and the optical rectification depend on the shape of potential and the
electric field strength. With the increase of structure parameter and applied electric field, the
peak value of the nonlinear optical absorption coefficient and the optical rectification show non-
linear change. We can effective control the nonlinear optical properties of the system with the
structure parameter and applied electric field. Thus the design scheme of the optimization system
is given.
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Figure 1. The ground state Ej, the first excited state £, and
the energy level difference £y versus the structure parameter
n with F=0 and V, =228 meV
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Figure 2. Schematic diagram for a Rosen-Morse quantum well with three different structure parameters 7 = 0.1 (a) 7 =0.2 (b)
and #=0.3 (c) for F=0 and V, =228 meV
& 2. & F=0, V,=228 meV FJ, Rosen-Morse ZRIEKELEIISE n IZL: #=0.1(a), n=0.2 (L)F =03 (c)

DOI: 10.12677/mp.2022.126014 140 A


https://doi.org/10.12677/mp.2022.126014

x107 x107
2 T 2
(@ ; 5 . () ——
3% 1 |
14+
E
s 0 \ \ 7
w2 \ ' \ . F
g v VoL
: ! " \"'
........... a” g I,",' v
1+ a !.,' v n=0.3
..... a® Ly n=02
i
1
vy 7=0.1
5 R ‘ 4 . . . . :
0 50 100 150 005 0.1 015 02 025 03 035 04
Photon energy (meV) n
x1073 x1073 x10726
1.5 v v T T v 4 v ' ' ' ' v ~ 4
3 13
—~ 1 —_
2 2
g E i
N 5 - 12 %
~ ~
0.5
1t 11
0 0 1 0

0 25 50 75 100 125 150 005 0.1 015 02 025 03 035 04
Photon energy (meV) n

Figure 3. Variations of the linear, nonlinear and total optical absorption coefficients (a) and optical rectification (b) with re-
spect to the photon energy, and the peak value of the linear, nonlinear and total optical absorption coefficients (b) and optical
rectification (d) versus the structure parameter # with F =0 and V; = 228 meV
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Figure 4. The ground state E,, the first excited state £, and
the energy level difference Ej, versus the applied electric
field F with n=0.2 and V, =228 meV
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Figure 5. Schematic diagram for a Rosen-Morse quantum well with three different value of applied electric field F = 15
kV/em (a) F =30 kV/cm (b) and F =45 kV/cm (c) for =0.2 and V, =228 meV
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Figure 6. Variations of the linear, nonlinear and total optical absorption coefficients (a) and optical rectification (b) with re-
spect to the photon energy, and the peak value of the linear, nonlinear and total optical absorption coefficients (b) and optical
rectification (d) versus the applied electric field ' with ;7 0.2 and ¥, =228 meV
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