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Development of Surface Processing Technique using

Short Pulse Laser of Fs-region

Shin-ichiro MATSUO®?, Kouhei IZU®, Yuzuru TOMITAKA"®,
Masahito KATTO 9, Tomoo AOYAMA®?, Atsushi YOKOTANI®

Abstract

In recent years, pulse lasers which have pulse widths of fs-region have become to be used for various proposes
such as semiconductor fabrications, MEMS, mechanical engineering and so on. The advantage of using short pulse
laser is suppressing the heat affected area around the processed part, and therefore, not only the precise processing
without the partial melting but also the easy observation of small morphological changes of irradiated become portion
to be achieved. The laser induced periodic surface structure(LIPSS) are the typical example of such changes. In
general, these kind of advantages are often emphasized by comparing with the nanosecond lasers. However, there is
the difference as much as 100,000 times between these two lasers. This fact is considered to be a reason of the luck of
information about mechanism of the periodic structure formation. From this point of view, in this study, we have tried
to observe the morphological changes of surface produced by the irradiation of pulse laser with different pulse widths
in fs-region. As a result, we found the formation condition of a pm-order-periodic structure which was different from
the LIPSS. This structure is so-called ‘ripple’. In the present paper, we discussed the irradiation condition (pulse width,
fluence, and shot numbers) for producing the ripple with the pulse width controlled fs-laser and investigated the

possibility to apply to new surface processing technique.
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