
Accepted Manuscript

Exciton states and optical absorption in core/shell/shell spherical quantum dot

D.B. Hayrapetyan, D.A. Baghdasaryan, E.M. Kazaryan, S.I. Pokutnyi, H.A.
Sarkisyan

PII: S0301-0104(17)30854-6
DOI: https://doi.org/10.1016/j.chemphys.2018.03.025
Reference: CHEMPH 9976

To appear in: Chemical Physics

Received Date: 10 October 2017
Accepted Date: 20 March 2018

Please cite this article as: D.B. Hayrapetyan, D.A. Baghdasaryan, E.M. Kazaryan, S.I. Pokutnyi, H.A. Sarkisyan,
Exciton states and optical absorption in core/shell/shell spherical quantum dot, Chemical Physics (2018), doi: https://
doi.org/10.1016/j.chemphys.2018.03.025

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.chemphys.2018.03.025
https://doi.org/10.1016/j.chemphys.2018.03.025
https://doi.org/10.1016/j.chemphys.2018.03.025


  

Exciton states and optical absorption in core/shell/shell spherical quantum dot 

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

a
, E.M. Kazaryan

a
, 

S.I. Pokutnyi
d

, H.A. Sarkisyan
a,b,c

 

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

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

c
Peter The Great Saint-Petersburg Polytechnical University, Russia 

d
Chuiko Institute of Surface Chemistry, National Academy of Sciences of Ukraine, General 

Naumov 17, 03164, Kiev, Ukraine 

 

Abstract 

  The exciton states in core/shell/shell spherical quantum dot with three-dimensional Winternitz–

Smorodinsky confinement potential are considered. The problem is discussed in the framework of adiabatic 

approximation when the heavy hole is situated in the effective potential well caused by the electron. The interband 

optical transitions caused by incident light polarized in z-direction have been considered in such systems. The 

oscillator strengths and selection rules for the quantum transitions have been obtained. The ensemble of quantum 

dots and their size dispersion have been taken into account in the calculations. The Gaussian distribution has been 

chosen to describe the size dispersion of the core/shell/shell quantum dots thickness. The dependence of the 

absorption coefficient and photoluminescence spectra on the energy of incident light of interband transitions have 

been obtained. 
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Introduction 

 The theoretical investigation of the optical properties of semiconductor nanostructures 

continues to play an important role in nanophysics [1,2]. One of the interesting nanostructures is 
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