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Probe Fabrication for Optical Near Field Measurements

Tomohiro SATO", Aki SUYARI" and Akihiro TOMIOKA"#

Abstract

Optical probes for Near Field measurements were fabricated from silica single-mode optical
fibers, first melted with a focused CO, laser beam then pulled apart rapidly by electromagnet driven
arms. To obtain an ideal tip form optimal condition was searched varying four parameters: 1)timing
of the laser irradiation and the pulling; 2)intensity of the laser; 3)duration of the laser; 4)strength of
the pulling force. All these four parameters were adjusted reproducibly through a custom-made
digital circuit. After many trials some fabrication condition was found in which probe’s overall
shape (>1pum) became ideal, though once in ten times. This low reproducibility seemed to originate
from that of start timing of the pulling eleciromagnet even though it was activated precisely (A t <
Ims). Scanning electron microscopy reveals the existence of sharp tip (~200nm), however some
fine irregular structure (probably due to tip breakage) was also observed. To obtain smooth fine
structure and gain high reproducibility one may need to raise the laser power transiently as the
stretched fiber diameter becomes smaller in the final fabrication stage.
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