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Study of mechanism and develop of new control method of formation of laser
induced periodic surface structure on ceramics for medical applications
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Three-mol % yttria-stabilized tetragonal zirconia poly-crystal (3Y-TZP) is
an engineering ceramic utilized for mechanical components and medical implants. We have studied
fs-laser-induced periodic surface structure (LIPSS) formation on 3Y-TZP with double—pulse pair
irradiation experiments.

The cross-polarized double pulse pair and counter-rotating circularly polarized double-pulse
sequences were irradiated to investigate the LIPSS formation mechanism on 3Y-TZP. We found out that
(i) the polarization of the first arriving pulse had strong effect on the LIPSS direction, and (ii)
for delay range, where the two pulses overlap in the time domain, the direction of the LIPSS showed
cyclic dependence with the period of optical cycle, which related with the temporal evolution of the
polarization state and the intensity of the combined laser pulse. Results with cross-polarized and

with_counter-rotating double-pulse irradiation can be explained with the temporal evolution of the
combined pulses.
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