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Sensing study of throughput efficiency for the near-field light from 30nm aperture in the optical disk head
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Abstract  Optical heads of the VCSEL array and microlens array play a key role in obtaining higher evanescent
light from a very small aperture (30nm) for this optical disk system. One solution for improvement of the writing
power is to develop a special nano-fabricated corrugated thin metallic film for higher throughput efficiency by
surface plasmon polariton enhancement. A fine metal grating fabrication method to get evanescent light wave
enhancement has been studied with a FDTD simulation result. It was predicted that the near-field light
enhancement will be resonantly with the grating periodicity with 10nm metal grating width occurred, if the nano
scale grating structure is engraved using gold or silver thin film. The process of the optical disk head surface are
finished and the throughput efficiency sensing experiments are being performed using the scanning near-field

microscope (SNOM).
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Fig.1 Evanescent light pawer  vs. aperture and metal width variation
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Fig.2 One of the throughput calculation results using the 3-D FDTD
simulation against the fine incident angle variation to the aperture plane.
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Fig.3 The EB exposure photo-resist and GaP grooves after dry-etching
using the ion milling on the head surface. After getting rid of the photo
resist the metallic film of gold is evaporated which is shown in Fig.4.

Fig4 The 30 nano-apertures are observed between the corrugated
metallic fine grating (groove) film structure in GaP substrate surface.
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Fig6 Near-field light power (throughput) sensing using the SNOM
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