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ATMOSPHERIC PRESSURE PLASMA-ASSISTED LASER ABLATION OF
OPTICAL GLASSES

Cuvillier Verlag Okt 2014, 2014. Buch. Book Condition: Neu. 213x147x7 mm. Neuware - In the present work, two
di@erent approaches for atmospheric pressure plasma-assisted ablation of optical glasses were investigated.
For sequential plasma-assisted ablation, the glasses were plasma pre-treated prior to laser ablation. Here, a
hydrogenous process gas was applied in order to initiate a plasma-chemical surface modification. It was shown
that relevant optical properties and in particular the transmission characteristics of the investigated glasses
were modified as a result of such pre-treatment. Several underlying mechanisms were determined: (i) the
formation of suboxide layers close to the glass surface, (ii) the implantation of hydrogen into deeper regions of
the glass bulk material and (iii) surface roughening due to the plasma pre-treatment. As a result, an enhanced
coupling of incoming laser irradiation during subsequent ablation was achieved. This e@ect allowed a
significant reduction of the laser ablation threshold as well as an improved machining quality, i.e. a higher
contour accuracy and a reduced surface roughness of the ablated area. For simultaneous plasma-assisted
ablation, the laser beam was guided coaxially to an argon plasma beam in order to benefit from
plasmaphysical interactions. Due to an additional energy transfer by the plasma during ablation, the ablation
rate was notably increased. It was further shown that the plasma beam used for this simultaneous process
e@ects the smoothing of rough optical glass surfaces. The combination of the investigated approaches thus
allows providing a novel integrated plasma-assisted ablation process for the micro structuring of optical
devices of high quality. 134 pp. Englisch.
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