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In the second year of the three-years plan, we investigated several topics for the objective
including adding conductivity to bamboo wood as a material derived from natural resources,
enhancing thermal effects to lignin, generation of carbon materials via SiC formation, and
fabrication of high-sensitivity sensors. In addition, we expanded our research to the graphene
quantum dots formation. As for the conductive bamboo, we experimentally demonstrated that laser
pulse irradiation produces porous graphitic carbon that exhibits conductivity, and application of the
fabricated structure for super capacitors are also demonstrated. As for the lignin experiments,
polylactic acid, which is not easily carbonized by laser irradiation alone. By the use of
dimethylpolysiloxane as a precursor, SiC, sp2 and sp3 carbons, as well as carbon nano-onions are
formed. In addition, by using the defocusing irradiation method developed in the previous year, we
fabricated a ring-shaped device using polydimethylsiloxane as a precursor and attempted heart
rate monitoring. The expansion and contraction of blood vessels during a heartbeat were
measured by the resistance value of the fabricated sensor, and the application of the developed
technology was demonstrated. Furthermore, we focused on the processes of photolysis and
thermal degradation, and wondered if it would be possible to control the size dimensions and size
of graphitized carbon particles distributed inside the material. We found that graphitic carbon
crystals with nanometer dimensions are generated at specific laser parameters, and experimentally
demonstrated that blue-fluorescent graphene quantum dots can be directly written by laser
scanning. These results were presented in original papers and at conferences.
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Modification of organic materials to conductive materials by using high repetition rate femtosecond laser pulses
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In the second year of the three—years plan, we investigated several topics for the objective including adding conductivity to bamboo
wood as a material derived from natural resources, enhancing thermal effects to lignin, generation of carbon materials via SiC
formation, and fabrication of high—sensitivity sensors. In addition, we expanded our research to the graphene quantum dots formation.
As for the conductive bamboo, we experimentally demonstrated that laser pulse irradiation produces porous graphitic carbon that
exhibits conductivity, and application of the fabricated structure for super capacitors are also demonstrated. As for the lignin
experiments, polylactic acid, which is not easily carbonized by laser irradiation alone. By the use of dimethylpolysiloxane as a
precursor, SiC, sp2 and sp3 carbons, as well as carbon nano—onions are formed. In addition, by using the defocusing irradiation
method developed in the previous year, we fabricated a ring—shaped device using polydimethylsiloxane as a precursor and attempted
heart rate monitoring. The expansion and contraction of blood vessels during a heartbeat were measured by the resistance value of
the fabricated sensor, and the application of the developed technology was demonstrated. Furthermore, we focused on the processes
of photolysis and thermal degradation, and wondered if it would be possible to control the size dimensions and size of graphitized
carbon particles distributed inside the material. We found that graphitic carbon crystals with nanometer dimensions are generated at
specific laser parameters, and experimentally demonstrated that blue—fluorescent graphene quantum dots can be directly written by
laser scanning. These results were presented in original papers and at conferences.
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