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Analysis of electromagnetic fields for nano-scale antennas
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Abstract: With the developments in optical technologies, the near-field light is important for optical recording and processing, since
the near-field light generated at nearby surface of metal objects can be focused beyond the diffraction limit. In this study, we analyze
electromagnetic fields for nano-scale antennas using the FDTD method. The relationship between the electric field intensity and the
incident wavelength for antenna geometries is clarified.
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Figure 3. Electric field intensity on the incident wavelength
for spheres and spheres with an apex.

Table 1. Comparison between spheres and spheres with an

apex.
Electric field Incident
intensity Ey[V/m] | wavelength A[nm]
Two metal
spheres 26.8 610
Two metal
spheres with 36.8 590
an apex
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Figure 4. Electric field intensity on the incident wavelength

for the angle variation.

Table 2. Maximum electric field intensity for various

apexes.
'Z\rr: %Isec))(f _ Elef:tric field Incident

Dldeg) | Intensity Ey[V/m] | wavelength Z[nm]

65.4 26.8 580

56.4 36.8 590

50.3 44.7 590

45.6 51.7 600

41.8 62.8 610




