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=Optical fiber probe (Figure 1.)

Tapered optical fiber probe localize guided light within about 200 nm. This structure enables various nano—scale optical
measurement (e.g. environmental particulate, biomolecule and electrolyte membrane) and deep fabrication such as laser
ablation in contact hole of semiconductor device. We optimize the structure and material by calculating electromagnetic
field around optical fiber probe. And then we practice the high—sensitive measurement and deep fabrication.

*Phase—change mask

Phase-change material (PCM) is used for rewritable optical disk (e.g2. DVD-RW). The physical phase can be changed
between amorphous phase (high—transparency) and crystalline phase (low—transparency) by irradiating laser pulse.
Nano—scale amorphous area in thin crystalline PCM film can perform as rewritable nano aperture and allows nano—scale
optical measurement like imaging spectroscopy with high spatial resolution and high collection efficiency. And also,
volume expansion of PCM upon amorphization generates local stress and enables reversible tuning of physical
properties (e. g. emission energy, refractive index, etc.). We make a method for obtaining an optimized shape of
amorphous area which occurs arbitrary stress distribution as a nano—control system for optical and electrical property
around near—surface.
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Figure 1. Measurement using optical fiber probe
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