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In the last ten years, the interaction between intense laser pulses and materials has
provided significant opportunities in laser micro-nanostructuring [1].

The possibility of micro-nanostructuring of monocrystalline silicon has been
experimentally investigated using two types of lasers — pulsed ruby laser GOR-300
type (A = 0,69 pm, 7 = 5 ms), pulsed YAG:Nd*" laser LTY-205-1 type (A = 1,06
um), which operated in mode of the modulated Q factor (t; = 15 ns, E=0.1 - 0.4
J/em?) or free generation (t; = 1 ms, Emax = 30 J/cm?).

It is shown that the melting of Si at threshold values of the energy of laser
radiation has a local character and the shape of crystallized melts depends on the
crystallographic orientation of the samples. Microscopic examinations using an
electron microscope reveal periodic structures on silicon surfaces oriented in
crystallographic directions (111) and (100). Various periodic structures, such as
micropyramids with square and triangular bases, have been created.

Previous studies have interpreted that the LIPSS is formed by the interference
between the incident laser field and the surface electromagnetic wave formed at the
rough surface such as surface plasmon polaritons. Manipulating the optical
parameters such as polarization, incident angle, and input wavelengths can easily
alter the structural shape of LIPSS [2, 3]. These surface periodic structures, with
nanometer-scale dimensions, have potential applications in developing efficient
solar energy converters. These findings contribute to understanding nonequilibrium
melting and crystallization processes in semiconductors, offering controlled surface
structuring for micro-nanoelectronics applications.
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HAHOCTPYKTYPYBAHHSA NOBEPXHI KPEMHIIO ITPH 11
JIABEPHUX IMITYJIbCIB

Ilpeocmasneni  pe3ynbmamu  eKCNEpUMEHMANbHUX — OOCTIONCEHb Npoyecie  MIiKpo- i
HAHOCMPYKMYPYBAHHS NOBEPXHI MOHOKPUCMANIYHO20 KPEMHIIO 8 30HAX Oii MiNiceKYHOHUX i
HAHOCEKYHOHUX na3epnux imnyavcie. Haeedeni pe3yivmamu MiKpOCKONIYHUX O00CNIONHCEHb
nepioouuHUx Ccmpykmyp, sKi @opmyiomecs Ha nogepxwi Si 3 Kpucmanocpa@iunoro
opieumayieto (100) i (111). Ooeparcani pesyromamu mMoxcymo OYmu GUKOPUCMAHI 04
onmumizayii  pexicumié IMNYIbCHO20 NA3EPHO20 6NIUEY 3 MEemoi0 KOHMPOIbOBAHO20
HAHOCMPYKMYPYBAHHS NOBEPXHI HANIBNPOGIOHUKIE OJiA Yinell MiKpO- HAHOENeKMPOHIKU.
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