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Keyword: PANDA-RING RESONATOR GOLD GRATING PLASMONIC NANOANTENNA

Rapid progress in high-frequency and optical communication systems has
driven the development of nanoscale radiating structures capable of supporting ultra-
high data rates under strict size and material-loss constraints. Plasmonic nanoantennas
offer a promising approach by utilizing surface plasmon polaritons (SPPs) to achieve
strong electromagnetic confinement and efficient radiation beyond the diffraction
limit. This thesis proposes a hybrid plasmenic nanoantenna that integrates a Panda-
ring resonator with a gold grating. Whispering Gallery Modes (WGMs) generated within
the Panda-ring serve as the primary excitation source. The WGM response is simulated
using the Finite-Difference Time-Domain (FDTD) method in OptiFDTD, and.the
extracted time-domain signal is transferred to CST Studio Suite for full-wave far-field
analysis at 193.5 THz. Under .identical WGM excitation, three configurations are
evaluated: (1) silicon cylinder only, (2) gold grating only, and (3) the proposed hybrid
Panda-ring structure. The silicon-only configuration achieves a realized gain of 4.12 dBi
(radiation efficiency = -0.3786 dB, total efficiency = -3.101 dB), while the gold-only
structure yields —0.539 dBi (radiation efficiency = -6.764 dB, total efficiency = -7.826
dB). In contrast, the proposed hybrid design attains a realized gain of 8.05 dBi with
radiation efficiency of -1.20 dB and total efficiency of -2.20 dB, representing a gain
enhancement of approximately 3.9 dB over silicon-only and more than 8.5 dB over
gold-only ‘configurations.

These results demonstrate that integrating the gold ¢rating with the Pandau‘r'\ng
resonator strengthens plasmonic coupling and improves the conversion of confined
WGM energy into free-space radiation. The proposed structure therefore operates as
both an optical resonator and an efficient plasmonic nanoantenna, making it suitable

for near-infrared and optical wireless communication applications.
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