Applications of mid-infrared, high power lasers
as a novel optoelectronics information system.

ABSTRACT

In this thesis, an artistic laser processing system using a slab CQ; laser has been developed as applications of
a mid-infrared, high power laser intended for an optoelectronics information system. For realizing high accurate
and stable processings, it is indispensable that the processed surface conditions and the power intensity profile of
the in-coming laser beam can be monitored and analyzed. In this system, laser profiling has been preformed by
an innovative non-contacttechnigue using an ultraviolet CCD camera. Monitoring for processed surface has been
performed by analyzing thermal flow and time-integrated temperature using thermal camera system. A drawing
which has 3 visual effects and 8 tones and 20x 20cm 2 size have been successfully created on transparent plastics
by a segmented pixel drawing (SPD) method which have been developed as one of the new laser processing
method in order to improve its powers of expression. Introducing randomarrangement to the SPD method, more
natural and smooth artistic work can be created. A laser plastic coloring (LPC) method has been newly developed
for colorful expression using a laser. In this method, Hur colors of cyan, magenta, yellow, and black figures and
characters have been displayed. 18 hues and 8 tones color expression has been successfully created by changing
the mixing ratio of the dots of two colors variously. A colorful image expression on a plastic object has been
attractively obtained from a digital image by combining the LPC and the SPD method.

Keywords: Slab CO: Laser, Artistic Laser Processing, Laser Visualization, Segmented Pixel Drawing
Method, Laser Plastic Coloring Method.
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Fig.8 Laser color marking for CMYK color.
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