Structural Control of Nanoparticles and Thin films
by Laser Ablation
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Abstract

Three different types of nanostructured materials, i.e., quantum dots, wires and films, have been
fabricated by the advanced laser ablation process. As a zero-dimensional (quantum dots: QD)
nanostructured materials, Si-QD/ZnO and Si-QD/Ag hybrid nanoparticles were synthesized by
co-ablation of multiple targets. In order to adjust the timing of mixing of laser-vaporized two components,
target structures (depth and shape) were optimized. Then, two-dimensional nanomaterials (Si nanowires)
were synthesized by laser ablation of Si/Fe composite target under high temperature conditions. As a
result of anisotropic growth, chain-like Si nanoparticles were fabricated and collected on the filter. These
nanowires (and Ag nanowires) were transferred to the surface of polymer film by the simple stamping
process. Generated two-dimensional films possessed high electrical conductivity with keeping optical
transparency. As a two-dimensional nanomaterial, graphene (thin graphite layer) was also synthesized
directly on the quartz glass by the advanced laser ablation process. In this process, carbon target was
irradiated by the laser transmitted through a glass substrate to excite the carbon clusters deposited on the
surface of the substrate. After continuous laser irradiation, the resulting film on the irradiated spot was
found to be optically transparent but to exhibit electrical conductivity. From the detailed analyses, it was
found that chemical reaction between laser-excited carbon and quartz glass is a key process to fabricated
two-dimensional carbon network on the surface.
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Figure 3 Schematic of experimental set-up
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Figure 4 TEM images of Si/Ag (left) and Si/Zn (right) composite nanoparticles.

Figure 3 Schematic of experimental set-up
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Figure 4 Schematic diagram of the laser ablation method
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Figure 5 SEM image of all the experimental conditions
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Figure 6 Experimental set up for deposition on air filter of Ag nanowire particle.
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Figure 7 (a) PP film after transferring of Ag nanowire deposmon film and (b) SEM image of the
film.
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Figure 8 Comparison of schematic between traditional laser ablation method and modified laser
ablation method in our study.
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Figure 9 Experimental setup for surface modification of the quartz glass substrate.
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