ISSN: 2821-157X ‘ htpps://www.jasd.khadu.ir

y e
Journal of Aerospace Defense
Volume 5 Issue 1
Spring 2026

Pages 84-98

Research Pape <

Modeling and x-ray diffraction pattern simulation of ZnSe quantum
dots

Zahedeh Kazemi' , Masoud Rezvani Jalal*? , Dariush Souri*®
1. PhD. Student, Department of Physics, Faculty of Science, Malayer University, Hamedan, Iran. Email: z.kazemi2014@gmail.com
2. Assistant Professor, Department of Physics, Faculty of Science, Malayer University, Hamedan, Iran. Email: rezvanijalal@gmail.com &
rezvanijalal@malayeru.ac.ir
3. Professor, Department of Physics, Faculty of Science, Malayer University, Hamedan, Iran., Email: d.souri@gmail.com & d.souri@malayeru.ac.ir

Atrticle Information Abstract

Accepted: Abstract

2026/06/26 Introduction: In the present work, the X-ray diffraction (XRD) pattern
of ZnSe quantum dots is simulated using a home-made computer program.

Recceived: ZnSe is an important semiconductor with an FCC-zinc blend stable

2026/01/04 crystalline phase owing a lattice constant of 5.6676 A, which has

Keywords: widespread applications in optoelectronics, infrared detectors, and aerospace

technology applications.
Methods: In this study, XRD patterns are simulated for both bulk and
. nanoscale ZnSe.

gfrgs;]tgélllt;_,r(;;yétiefl]!rztgzgtrl:re Findings: The results indicate that in the bulk phase, the diffraction peaks
(XRD) simulation, Bragg's are very sharp and narrow, consistent with the standard reference cards.
formula, Quantum dots. However, at the nanoscale, the peaks broaden and their intensity changes,
indicating a reduction in crystallite size and an increase in structural defects.
A comparison is made between the simulation and the experimental results,

showing that the agreement between the experimental XRD pattern and the
simulated one in terms of the number of peaks, their positions, relative
intensities, and peak widths indicates good consistency.

Conclusion: This research confirms that XRD simulation is a powerful and
efficient tool for the structural analysis of nanomaterials, capable of
Corresponding Authors: accurately reproducing the effects of size and defects on diffraction patterns.
Masoud Rezvani Jalal Therefore, the developed program can play a significant role in the analysis
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" hexagonal wurtzite
" Inversion symmetry
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