
Accepted Manuscript

Wetting layer effect on impurity-related electronic properties of different (In,Ga)N QD-
shapes

Haddou El Ghazi, Anouar Jorio, Izeddine Zorkani, El Mustapha Feddi, Ahmed El
Mouchtachi

PII: S0921-4526(18)30147-9

DOI: 10.1016/j.physb.2018.02.028

Reference: PHYSB 310745

To appear in: Physica B: Physics of Condensed Matter

Received Date: 21 January 2018

Revised Date: 14 February 2018

Accepted Date: 15 February 2018

Please cite this article as: H. El Ghazi, A. Jorio, I. Zorkani, E.M. Feddi, A. El Mouchtachi, Wetting layer
effect on impurity-related electronic properties of different (In,Ga)N QD-shapes, Physica B: Physics of
Condensed Matter (2018), doi: 10.1016/j.physb.2018.02.028.

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.2018.02.028


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Wetting layer effect on impurity-related electronic properties  

of different (In,Ga)N QD-shapes 

 

 

Haddou El Ghazi(1,2,3,*), Anouar Jorio(2), Izeddine Zorkani(2), El Mustapha Feddi(3), 

Ahmed El Mouchtachi(1) 

(1)ENSAM, Hassan 2 University, 150 Nile Street, Sidi Othmane, Casablanca, Morocco 

(2) LPS, Dhar El Mehrez University, Faculty of Science, BP 1796 Fes-Atlas, Morocco 

(3)ENSET, Mohamed 5 University, Rabat, Morocco 

 

 

Abstract: 

In this paper, we have investigated the electronic properties of (In,Ga)N/GaN coupled 

wetting layer-quantum dot system using the numerical approach. The finite element method 

code is used to solve the Schrödinger equation, in the presence of the impurity.  In our model, 

parallelepiped-shape, circular and square based-pyramidal and their wetting layers embedded 

in GaN matrix were considered. Based on the single band parabolic and the effective mass 

approximations, the envelop function and its corresponding energy eigenvalue are obtained 

assuming a finite potential barrier. Our results reveal that: (1) the wetting layer has a great 

influence on the electronic properties especially for a small quantum dot and acts in the 

opposite sense of the geometrical confinement, (2) a wetting layer-dependent critical QD-size 

is obtained limiting two different behaviors and (3) its effect is strongly-dependent on the 

quantum dot-shape.  
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