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Reductive sintering of metal oxide nanoparticles using nonlinear optical
absorption
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Direct writing techniques of metals and semiconductors using femtosecond
laser pulse-induced thermochemical reduction have been developed. When the femtosecond laser pulses
were focused into the raw materials such as metal oxide nanoparticle solutions and metal complex
solutions, the metals and semiconductors were precipitated at around the focal spot of the
femtosecond laser pulses, resulting that two and three dimensional microstructures were directly
written in air. Finally, the thermocouples consisting of Cu-Ni micropatterns with different Seebeck

coefficients were developed by controlling the reduction degree of the metals.
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relationship between scanning speed and line width(1l,
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9 (a)Schematic illustration of laser direct writing inside Cu2O nanosphere solution
and the fabricated micropatterns at various focal position (b)before and (c)after removal
of Cu20 nanospheres.
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10 (a)Relationship between line width and pulse energy at various scanning speed,
and (b)optical microscope image of the fabricated micropatterns!?!.
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