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Abstract

In this project, the nano—antenna composed of silver metal nanoparticles

was presented focusing on their optical properties, in the optical range,

Whereas the nano—antenna has special features for transmitting highly focused
intense light with a specific area and wavelengths, this small size element with
focused light can successfully overcome the diffraction limit, thus achieving the goal

of using light at the nanometer scale.

The function of the nano—antenna has been demonstrated with a strong local

resonant frequency caused by light falling on the nano—antenna,

In this project, two types of nano—antenna were used, the first is a rectangular
unipolar nano—antenna and the other is cylindrical with the following dimensions for

both types:

The thickness of the unipolar nano-antenna (h=15nm)
Unipolar nano antenna length

(I=50nm, 60nm, 70nm, 80nm, 90nm, 100nm, 110 nm)

Width of the unipolar nano—antenna (2a=10nm)

50



It is the farthest known in most studies of simulating nano—antennas.

The data of the dielectric constant for silver material, which varies with frequency

change, was also used.

The characteristics of the optical antenna at different frequencies were studied to
understand precisely the optical properties of the nano, moreover, the frequency
response and the most efficient use of the nano—frequency spectrum were studied,

and the various data were analyzed by simulating the nano—antenna.

The results showed that the enhancement of the near field light generated by the

nano—antenna is closely related to the shape and type of the materials used.

As for the nano—antenna, its shape, length and size are all responsible for its optical

performance.

The resonant wavelength of the nano increases with the length of the antenna,
which means that the resonant frequency in the nano decreases as the length of

the antenna increases.

The increase in the length of the antenna also leads to a decrease in the value of
the signal absorbed by the nano—antenna, and with the increase in the length of

the nano—antenna, the reflected signal increases.
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The effects of the excitation source and the chip were also examined, noting the
importance of matching the wavelength and polarization of the excitation source

with the nano—antenna to use the appropriate chip materials,

It was also found that the resonant wavelength of the same lengths changed in the
presence of the chip, and that this increase in wavelength is a result of changing

the optical properties of the materials used,

The results obtained in this study are very useful for providing the theoretical basis
for nano design improvement in many applications such as solar cells and medical

applications.
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