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Integrated Nano-Aperture , Solid Immersion Lens , and Support Structure for Near-field
Optical Systems

Student : Yuan-De Huang Advisor ' Wensyang Hsu
Department of Mechanical Engineering

National Chiao Tung University

Abstract

For near-field optical systems, Aperture and Solid Immersion Lens ( SIL ) that are
popular techniques can overcome light diffraction limit and reduce spot size.
According to previous researches, nano-aperture combined with SIL can improve the
throughput owing to greater powet densities at the aperture and reduce spot size to nano
grade. However, the misalignment: between the SIL and nano-aperture always
occurred in assembling orsbonding step. Earlier academic advanced a self-alignment
technique to overcome the misalignment. But the method lack practical application in
optical systems. In this thesis, the supporting structure can solve the problem.

In fabrication results, the supporting structure can be made accurately. About
nano-aperture ,100nm ~ 200nm and 300 nm aperture are fabricated and the maximum
error is less than 5% in comparison with the designed values. The SIL also can be made
successfully. From the measurement results of far-field system, manifest that SIL can
reduce spot and the 15pum-diameter SIL/300nm-diameter circular aperture component
has 1.216 times enhancement of transmission compared with 329nm-diameter aperture
alone.

Basing on the measurement results, the supporting structure make the SIL and

nano-Aperture more feasible.
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