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Applications of Laser Ablation [ the Sate of the Art and Future Prospects
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Abstract

Present status and future prospect of the application of laser ablation phenomena are reviewed, especially
focused on the application to the synthesis of functional thin films and nanostructured materials, and to the
laser micro-processing using femto-second lasers, hybrid laser processing and other novel methods.

Keywords:

Laser ablation, PLD, nano-particles, nano-structured materials, femto second laser processing,
hybrid laser processing, LIPAA, direct writing, nano-processing
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Fig. 1 Application of laser ablation.
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Fig. 2 Apparatus for pulsed laser deposition.
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Fig. 3 SQUID sensor prepared on YBCO thin films deposited by
PLD.
(Courtesy of Prof. K. Enpuku of Kyushu University)
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Fig. 4 Dynamics of nanoparticle formation process in YBCO laser ablation plume.
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Fig. 5 Silver nanoparticles synthesized by laser ablation in
water.
(Courtesy of Prof. M. Tsuiji of Kyushu University)

Fig. 6 ZnO nanorods synthesized by nanoparticle assisted laser
ablation.
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Fig. 7 Plasma packets assisted PLD.
(Courtesy of Dr. S. Komatsu of National Institute for Ma-
terials Science, Japan)
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Fig. 8 Examples of electric circuit directly written by laser-
induced forward transfer of thin films. (Courtesy of Dr A.
Pique of Naval Research Lab.)
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Fig. 9 Micromachining of polymer by excimer laser ablation.
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ObO

Fig. 10 Micromachining by femtosecond laser ablation.
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Fig. 11 Schematic illustration of concept of hybrid laser process-
ing.
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Fig. 12 Mechanism of VUV-UV multi-wavelength excitation
process.
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Fig. 13 Schematic illustration of scheme of LIPAA process.
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15 um

Fig. 14 AFM image of PET surface nano-structured by laser ab-
lation using micro spheres made of fused silica.
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