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Abstract

Nanoantennas have been used in many applications in solar cells,
photodetectors, communication for wireless data transfer at a very
high rate,medicine,chemistry,terahertz detection, and nanophotonic
applications. In this study, the Drude model of optical materials in
the visible and infrared wavelengths spectrum region is carried out.
Also, an investigation of the dipole nanoantenna characteristics is
accomplished based on the broadband calculations with the finite
integration technique. It is found that localized surface plasmon
resonance LSPR is obtained at the vicinity of dipole nanoantenna
material and a highly localized field is found in the gap between the
two components of the dipole nanoantenna. Also ,such field
enhancement is observed to be dependent on the geometric effects,
such as the length, width, thickness, gap distance, dipole tip size at
the gap, and the type of material. These parameters are addressed
for resonance wavelength and the produced electric field in the
proposed structure. The range of change in the resonant wavelength
was within the range (550nm to 850nm) in the event that the
antenna was in a vacuum where the electric field at the resonance
frequency was multiplied about 33 times the amount of the incident
electric field and this was for the best case where the antenna length
L=80nm. While the wavelength range in the case of the existence of
the substrate layer (1400 nm to 3200 nm) and the electric field at
the resonant frequency is about 20 times the value of the incident
light field. Also, the far-field and the effect of incident light
polarization are studied. It was found that the dimensions and
material used in manufacturing have a major impact on the

performance of the nanoantenna and so on its application.



