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Abstract

In recent years, research in the field of nanoscience and nanotechnology
has made remarkable progress. Since nanomaterials are a type of material
with dimensions of 10 to 100 nanometers, they are investigated in this field.
Reducing the size of materials to the nanoscale limits the internal electrons to
a small space, which leads to changes in their physical and chemical
properties compared to the properties of their bulk, molecule, or single atom.
The synthesis of compounds of the vanadium oxide family, especially at the
nanoscale, is challenging due to their tendency to exist in different oxidation
states and due to their diverse applications in various industries and sciences.
One of the most obvious features of vanadium oxides such as VO, and V205
is their phase transition property. Transition metal oxides have unique
physical, electronic, thermal, optical, chemical, and magnetic properties. A
large number of TMOs are insulating at low temperatures and metallic at
temperatures above the critical temperature (T¢). This phase transition can be
done by heating the sample, applying current or electric fields, effective
pressure on thin layers, and interacting with the light field. In this project,
VO, nanoparticles with a size of 20 nm, VO, nanowires with an average
diameter of 75 nm, and V>0s nanowires with an average diameter of 31 nm
were synthesized using a one-step hydrothermal method. Based on the special
properties of nanowires, including having two quantum directions with nano
dimensions and one large-scale direction, and a significant surface-to-volume
ratio, synthesized nanowires were used to make detectors designed by the
mask lithography method. The images taken from the glass substrate
containing comb electrodes by transmission electron microscope indicate the
successful deposition of nanowires on comb electrodes designed by the
lithography method. The |-V diagram taken by the electrical characterization
device and the examination of this diagram confirm the successful and
appropriate performance of the optical UV detectors.

Keywords: Vanadium Dioxide Nanowires, Hydrothermal Synthesis,
Photodetector, Nanoparticles.
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