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Far-Field Characteristics of Double Butterfly-Shape
Nano-Metallic Optical Antenna
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Abstract In order to improve the flexibility of the control to far—field directivity, the double butterfly—shap silver
nanostructure optical antenna is put forword. The influence of the far—field directivity caused by different structures
and sizes is researched based on finite difference time domain method. The research demonstrates that, because of
the exist of localized surface plasmon, far—field pattern shows a significant side lobe when the dipole is placed
beneath the structure vertically. The increase of length is the key factory to make the side lobe appears in the far—
filed pattern. The decrease of the gap between antenna arms can make the side lobe and the main lobe gain increase
in the far—field pattern. The increase in antenna thickness causes a side lobe in the far—field pattern and the main
lobe gain first increases then decreases. The results show that double butterfly—shap silver nano optical antenna can
change the radiation directivity of the coupling dipole source.

Key words materials; nano—metallic optical antenna; double butterfly—shap silver structure; finite difference
time domain; localized surface plasmon; far—field directivity
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Fig.1 Sketch map of double butterfly—shap silver nanostructure model
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Fig.2 Far—field patterns of different distances
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Fig.3 Silver material contrast with PEC material
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Fig.4 Far-field patterns of different lenghs
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Fig.6 Near-field tangential electric field of different gap sizes
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Fig.7 Far—field patterns of different thicknesses
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