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Super-resol ution technologies for ultrahigh-density optical data storage are described. Applying optical non-
linear thin films, super-resolution readout is attained in less than the optical diffraction limit. In combination
with near-field principle, it is further improved in less than 100 nm. In this paper, we discuss the basic prin-
ciple of near-field optic and related surface and localized surface plasmon polaritons at first, and discribe

several applications with metallic nanoparticles and wires to future optical disk technology.
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Fig. 1 Characteristics of optical near-field. Optical near-
field is trapped at around the material surface, but
cannot propagéte as far-field light.
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Fig. 2 Relationship between the configuration of small mark
trains and surface plasmons. As decreasing the grat-
ing pitch, the high-order diffraction beams can sat-
isfy k, = [(aw/C)2e; - kA]Y2 < 0 by increasing Ak,.
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Fig. 3 Super-resolution property of Sh based super-RENS
disk. A: no aperture generated by low power laser
beam (1.0 mW), and B: aperture generated by high
power laser (3.5 mW). The optical system with 635
nm wavelength and NA 0.60 was used for the mea-
surement.
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Fig. 4 (a) 12 cm PC disk covered with Ag nanoparticles,
and (b) typical Ag nanoparticles generated by AgOx
film deoxidation in this method.
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Fig. 5 Super-resolution signalsfrom Ag nanostructured film
deformed by pulsed laser recording. It should be
noticed that no recording film was deposited on the

top layer.
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