
Author’s Accepted Manuscript

Microstructural and optical properties of SiO2
glasses doped with ZnSe Quantum Dots and Nd3+

Ions

Thami El Boukhari, Hakan Kaygusuz, Gökhan
Bilir, F. Bedia Erim, Gönül Özen

PII: S0921-4526(16)30557-9
DOI: http://dx.doi.org/10.1016/j.physb.2016.11.026
Reference: PHYSB309730

To appear in: Physica B: Physics of Condensed Matter

Received date: 28 June 2016
Revised date: 15 November 2016
Accepted date: 21 November 2016

Cite this article as: Thami El Boukhari, Hakan Kaygusuz, Gökhan Bilir, F. Bedia
Erim and Gönül Özen, Microstructural and optical properties of SiO2 glasses
doped with ZnSe Quantum Dots and Nd3+ Ions, Physica B: Physics of
Condensed Matter, http://dx.doi.org/10.1016/j.physb.2016.11.026

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.2016.11.026
http://dx.doi.org/10.1016/j.physb.2016.11.026


1 
 

Microstructural and optical properties of SiO2 glasses doped with ZnSe Quantum 

Dots and Nd
3+

 Ions 

Thami El Boukhari
1,*

, Hakan Kaygusuz
2
, Gökhan Bilir

1
, F. Bedia Erim

2
 and Gönül Özen

1
 

1
 Department of Physics, Istanbul Technical University, 34469 Maslak Istanbul 

2
 Department of Chemistry, Istanbul Technical University, 34469 Maslak Istanbul 

*
Corresponding author (T. El Boukhari): ITU Department of Physics, Maslak 34469 Istanbul, 

Turkey. Tel: +90 212 2853206 - Fax: +90 212 2856386 - e-mail: boukhari@itu.edu.tr 

Abstract 

SiO2 glasses doped with ZnSe quantum dots and Nd
3+

 ions with compositions of (1% ZnSe – 

99% SiO2), (2% ZnSe – 98% SiO2) and (2% ZnSe – 97% SiO2 – 1% Nd
3+

) were synthesized 

by sol-gel method and then annealed at 683 K and 873 K for one hour. X-Ray diffraction 

(XRD) technique was used to identify the crystalline phases of ZnSe quantum dots. It was 

observed that 0 to 1 mol% of Nd2O3 addition produced single phase structure in XRD. The 

average crystallite sizes of ZnSe quantum dots were determined using Scherrer’s equation and 

the FW  
 
  
 
 M method. The size of the nanoparticles was found to be in the range of 4-10 nm. 

It was shown that the presence of Nd
3+

 ions led to smaller quantum dot sizes and a narrow 

size distribution. 
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1. Introduction 

Over the past decades, II-VI nano-semiconductors have become an area of intensive study due 

to the nonlinear optical characteristics, wide range application areas like electroluminescence 

devices and telecommunications [1,2]. According to the quantum confinement effect, the 

optical properties of the quantum dots can be tuned through the control of their sizes. Due to 
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