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Recently, nonlinear interactions between ultrashort laser pulses and semiconductors
have opened new avenues in the field of laser micro- nanofabrication [1].
Experimental studies of the features of the formation of laser-induced periodic
surface structures (LIPSS) on the surface of silicon wafers in the zone of action of
millisecond and nanosecond laser pulses are conducted in the work. The results of
microscopic investigations by optical and electron microscopes of periodic
structures formed on the Si surfaces with crystallographic orientation (111), (100)
are presented. Different types of periodic structures were obtained, such as straight
parallel lines, concentric circles, micropyramids with square and triangular bases.
Straight parallel lines are formed by irradiation of the specimen at an angle of 10°
from the perpendicular. Such a structure in the form of straight parallel lines is a
consequence of the interference between the incident and the electromagnetic wave
reflected from the lower boundary of the sample surface melt. The period of the
pair lines of these microstructures is 2 pm, which correlates with the laser
wavelength of 1.06 pm Nd:YAG laser. Concentric circles, which in some cases are
observed on the surface of irradiated silicon, differ in diameter from one to tens of
microns. They can be explained by the formation of so-called plasmonic lenses on
the surface of a semiconductor at a certain density of laser radiation energy. The
formation of micropyramids is due to the fact that, with the uniform excitation of
semiconductors, laser radiation with a threshold power locally molten zones are
formed on irradiated surfaces. Those zones reproduce the distribution of the
concentration of nonequilibrium charge carriers, modulated by the intracrystalline
field according to the symmetry of the crystal. It is established that the shape of
local float holes is uniquely related to the crystallographic orientation of the
semiconductor surface [2]. In this case, triangular square holes of floodplains are
formed on the plane (111) and square ones on the plane (100). Both the individual
micropyramids and the accumulation of micropyramids in the form of surface
periodic structures were observed on the surface of the test samples throughout the
sample surface. The obtained results can be used to optimize the laser pulse mode
for controlled micro- nanostructuring of the semiconductor surface. Thus, the
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structural shape of the LIPSS can be manipulated by changing the optical
parameters of laser, such as incident angle, polarization and input wavelengths.
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®OPMYBAHHS MIKPO- HAHOCTPYKTYP HA ITOBEPXHI
KPEMHIIO 3A TOIIOMOI'OIO JIABEPA

Ilposedeno  excnepumeHmanvHi  QOCHIONCEHHsT  0COONUBOCMEN  VMGOPEHHs  Jla3ep-
IHOYKOBAHUX NEPIOOUUHUX HAHOCMPYKMYP HA NOBEPXHI MOHOKPUCMANIYHO20 KPEMHIIO 6
30Hax Oii MINICeKYHOHUX I HAHOCEKVHOHUX NasepHux imnynvcie. Hasedeni pezynmvmamu
MIKDOCKORIUHUX  QOCHIOJNCEHb ONMUYHUM I €eeKMPOHHUM MIKPOCKONOM NepioOuyHUX
cmpykmyp, AKi opmylomucs Ha NOGepXHAX 3 Kpucmanozpagiunoio opienmayieto (111),
(100). Ooepiicani pesyromamu moducymv Oymu UKOPUCMANT OAs ONMUMI3AYIT pedcumy
IMRYIbCHO20 13€PHO20 GUNPOMIHIOBAHHS 3 MEMOI0 KOHMPOJbOGAHOI 3MIHU CMPYKMYPHUX
napamempig LIPSS 015 nanocmpykmypyeanis nogepxmi HanienpogioHuKie.
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