
Accepted Manuscript

Electron-related optical responses in Gaussian potential quantum wells: Role of
intense laser field

H. Sari, F. Ungan, S. Sakiroglu, U. Yesilgul, E. Kasapoglu, I. Sökmen

PII: S0921-4526(18)30428-9

DOI: 10.1016/j.physb.2018.06.028

Reference: PHYSB 310936

To appear in: Physica B: Physics of Condensed Matter

Received Date: 2 April 2018

Revised Date: 23 May 2018

Accepted Date: 22 June 2018

Please cite this article as: H. Sari, F. Ungan, S. Sakiroglu, U. Yesilgul, E. Kasapoglu, I. Sökmen,
Electron-related optical responses in Gaussian potential quantum wells: Role of intense laser field,
Physica B: Physics of Condensed Matter (2018), doi: 10.1016/j.physb.2018.06.028.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.physb.2018.06.028


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Electron-related optical responses in Gaussian potential quantum wells: Role of
intense laser field

H. Saria, F. Unganb,, S. Sakirogluc, U. Yesilgulb, E. Kasapoglud, I. Sökmenc
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Abstract

A theoretical study of the effects of non-resonant intense laser field on the optical response in a Gaussian potential

quantum well is performed in the framework of the effective mass approximation. The obtained results indicate that,

the depth and range of the considered confinement potential and intense laser field intensity has a significant effect on

the optical properties in Gaussian potential quantum wells. Also it was found that the laser field is more effective on

the optical response in Gaussian potential quantum wells with smaller range.
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1. Introduction

As we all know the low-dimensional semiconductor systems have a great importance in the development of opto-

electronic devices, for example, semiconductor lasers, electro-optical modulators, optical switches, photo-detectors,

semiconductor optical amplifiers, and tera-hertz devices [1–5]. Hence, the nonlinear optical properties of these struc-

tures have gained special interest. It has been reported that, due to the motion of the electron is restricted in all three

directions, the nonlinear effects in quantum wells (QWs) can be improved more dramatically over those in bulk struc-

tures. In this context, recently many theoretical studies have been carried out on the nonlinear optical response of

semiconductor QWs [6–15]. It should be noted that, the geometry of the confinement potential in QW structures has

a significant role in fundamental physical properties of the semiconductor quantum nano-structures [12, 14].

There is no direct experimental method for defining the confinement potential. The confinement potentials are

frequently modeled by rectangular potential well or the parabolic potential [16]. It was noted that, the conventional

rectangular QW has basic, but unrealistic form owing to the non-parabolic shape at the center of the QW. On the

other hand, the parabolic potential is inappropriate to describe the experimental results due to its infinite depth and
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