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Optical probes for ultra-fine laser processing
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For laser beam focusing control (spot radius reduction and length
expansion), we searched for optimal structures of thin fiber and tip lens using a neural network
algorithm. Specifically, a tip sphere structure with a multilayer refractive index distribution was
evaluated by simulation, and spot diameters of < A /2 and spot lengths of > 100A were obtained.
Also, we found that trapping and bidirectional transport of nanoparticles can be controlled in
optical fiber structures effective for micro-optical spots, for example, in dielectric Si or Si3N4
bowtie-core optical fibers. All results are summarized in 2 journal papers, 3 international
conferences, and 1 Master thesis (expected).
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Relationship between optimization results and Rls distribution

The illumination wavelength, 365nm, plane wave, amplitude 1V/m;

Background index: n; = 1.33 (water); Shell: Ry, ng are 4.5 um and 1.57.

L1:10.72 pm  L2: 36.44 pm
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