
Author’s Accepted Manuscript

OPTICAL TRANSITIONS IN
SEMICONDUCTOR NANOSPHERICAL
CORE/SHELL/SHELL HETEROSTRUCTURE
IN THE PRESENCE OF RADIAL
ELECTROSTATIC FIELD

D.A. Baghdasaryan, D.B. Hayrapetyan, V.A.
Harutyunyan

PII: S0921-4526(17)30025-X
DOI: http://dx.doi.org/10.1016/j.physb.2017.01.017
Reference: PHYSB309793

To appear in: Physica B: Physics of Condensed Matter

Received date: 6 October 2016
Revised date: 14 January 2017
Accepted date: 17 January 2017

Cite this article as: D.A. Baghdasaryan, D.B. Hayrapetyan and V.A.
Harutyunyan, OPTICAL TRANSITIONS IN SEMICONDUCTOR
NANOSPHERICAL CORE/SHELL/SHELL HETEROSTRUCTURE IN THE
PRESENCE OF RADIAL ELECTROSTATIC FIELD, Physica B: Physics of
Condensed Matter, http://dx.doi.org/10.1016/j.physb.2017.01.017

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/physb

http://www.elsevier.com/locate/physb
http://dx.doi.org/10.1016/j.physb.2017.01.017
http://dx.doi.org/10.1016/j.physb.2017.01.017


OPTICAL TRANSITIONS IN SEMICONDUCTOR NANOSPHERICAL 

CORE/SHELL/SHELL HETEROSTRUCTURE IN THE PRESENCE OF RADIAL 

ELECTROSTATIC FIELD 

D.A. Baghdasaryan
a
, D.B. Hayrapetyan

a,b*
, V.A. Harutyunyan

a
, 

a
Russian-Armenian University, H. Emin 123,  0051, Yerevan, Armenia 

b
Yerevan State University, A. Manoogian 1, 0025, Yerevan, Armenia 

*Corresponding author. email: dhayrap82@gmail.com 

Abstract 

The electronic states and optical properties of spherical nanolayer in the presence of the electrostatic radial 

field in the strong size quantization regime have been considered. Both analytical and numerical methods have been 

applied to the problem of one-electron states in the system. According to the intensity of the external electrostatic 

field, three regimes have been distinguished: week, intermediate and strong. Perturbative approach have been 

applied to the case of week, WKB to the case of intermediate and variation approach to the case of strong field 

intensities. The analytical dependencies of the one electron energy and wave function on the electric field value and 

geometrical parameters of the nanolayer have been achieved. The comparison of the results obtained by the 

analytical method with the results of the numerical method have been made. The interband and intraband optical 

transitions caused by incident optical light polarized in z direction have been considered in this system. The 

selection rules for this transitions have been obtained. The dependence of the absorption coefficient on the energy of 

incident light for both cases of interband and intraband transitions for every regime of the electrostatic field value 

have been received. 
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