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RESEARCH INTERESTS

My research interest generally concentrates on the areas of experimental and theoretical condensed
matter physics. | have a particular interest in the study of 1lI-V semiconductors in general and Nitride
semiconductor binaries and alloys in particular. | have been actively involved in developing computational
techniques to study optical, electronic and piezoelectric properties of ternaries and quaternaries Nitride
semiconductor alloys. In addition, | have a research interest and activities in the field of application of
various scientific techniques in the study of various types of semiconductor materials such as Ga (As,N),
(Ga,In)(As,N), (Sc, GA)N alloys, (Sc,In)N alloys and (Ga,In)N alloys. | am particularly interested in analyzing
the structural, optical, electronic and piezoelectric properties of various semiconductors binary
compounds and alloys. Various types of scientific techniques such as Molecular Beam Epitaxy and
Scanning Tunneling Microscopy (STM) have been utilized. In addition, state-of- the-art- first principles and
pseudopotential techniques have been used to perform calculations on the optical, electronic and
piezoelectric properties of various Nitride binary compounds and alloys. The results obtained from these
experimental and theoretical studies have been used to obtain deeper understanding of these materials
from a fundamental point of view. More precisely, these results lead to a new physics of nitride
semiconductor materials. Furthermore, the technological applications of these materials could
considerably enhance with further experimental and theoretical studies. | am currently interested in
working on fabrication and characterization of Nitride quantum dots and Diluted Magnetic




Semiconductors (DMS). During my sabbatical year at university of Nebraska at Lincoln and Omaha/USA, |
worked on the magnetic and optical properties of FePt and CoPt nanoparticles. Furthermore, | led the
research in the field of organic molecular ferroelectric crystals. In particular, we studied the structural,
electronic, optical and mechanical properties of Diisopropylammonium Bromide. Currently, | am spending
the summer research at university of Nebraska working on structural, optical, mechanical, Lattice
dynamical and piezoelectric properties of organic molecular ferroelectric crystals. As the reputation of
organic crystals as inflexible has softened in recent years, we are investigating their applications in light-
emitting components in flexible displays or organic field-effect transistors. In addition, | have an interest
in theoretical nuclear physics. Particularly, the high precision measurements of the proton elastic
electromagnetic form factors and their ratio at different Q2 values in collaboration with researchers at
Khalifa University of Science, Technology and Research (KUSTAR)/UAE and Argonne National Laboratory
(ANL)/USA.

Experimentally, | focus on the fabrication and characterization of ZnO based thin films and the related
nanomaterials which are currently an interesting field of study. We study the composition and surface
morphology of the films grown at different temperatures by means of X-ray diffraction (XRD), X-ray
photoelectron spectroscopy (XPS), atomic force microscope (AFM) and scanning electron microscope
(SEM). Recently, | work on the fabrication and characterization of polymer thin films for optical and data
storage applications. Recently, | am participating in several research projects involving two dimensional
self-intercalating magnetic nanostructured systems, targeted drug delivery, and magneto metallic Nano
systems for advanced scaled functional devices.
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