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Modeling surfaces of crystalline solids and processes of their interaction with
powerful laser pulses occupy an important place in modern materials science [1-3].
Present study opens great opportunities in both classical and quantum
experimentally neglected processes of self-organization of terrain, structural and
electronic effects on the surface of condensed systems. Acquisition of functional
surficial nano- and microstructures open the possibility of new optical surface
properties by particular excitation of surface plasmons suitable to generate plasmon
components of electronic circuits, high light absorption, surface crystallography
analysis, etc. Experimental studies were carried out on samples of dislocation-free
silicon oriented in planes (111), (110) and (100). Along with samples prepared by
the conventional method, in particular for the detection of dislocation pits
digestion, research was also conducted on the plates obtained by cleavage of
crystals in a vacuum in the mechanism VUP-5. Time of freshly cleaved surface
presence in a vacuum of 10 Pa did not exceed 1 s. In addition, a thin (200 A)
amorphous film B,03 was deposited on the surface of the crystals by vacuum to
reduce thermal stresses that arise in the areas of laser radiation and leveling of the
temperature field. Irradiation of the crystals was carried out evenly across the
surface using two types of lasers: continuous CO, laser (A = 10,6 mkm) power of
1 kW, the beam diameter of 3 cm and a pulsed neodymium laser type GOS-300 (A
= 1,06 mkm) that worked in free running mode (T=10" ¢, q = 10*+10°Br/cm?).
The experimental studies of geometry features of silicon layers in areas of second
and millisecond laser pulses were carried out. The results of microscopic studies of
periodic structures that are formed on the surfaces with crystallographic orientation
(111) (110) (100) and on planes, cut at an angle of 6° to the plane (100) and
amorphous layers B,0; deposited on the surface of silicon were presented. The
results can be used to determine the crystallographic orientation of the
semiconductor surface and express assessment of disorientation degree of crystal
surface.
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HAHOCTPYKTYPYBAHHSI IOBEPXHI KPEMHI€BUX IIVIACTUH
IPH J1i TASEPHUX IMITYJILCIB

Ilpedocmasneni  pesyromamu  eKCNEPUMEHMATbHUX — QOCHIONCEHb  NPOYecié  MIKpo- i
HAHOCMPYKMYPYBAHH NOBEPXHI KPUCMANIYHO20 KPEMHIIO 6 30HaX Oif CeKVHOHUX i
MINICeKYHOHUX a3epHux imnyavcie. Haeedeni pesynomamu MIKPOCKONIYHUX OOCHIONCEHD
nepioouuHuUx Ccmpykmyp, SKi (QOpMYIOMbCs HA  NOGEPXHAX 3  KPUCMANOSPADIUHOIO
opienmayicto (111), (110), (100), a maxodic na niowunax, eupizanux nio Kymom 6° 0o
nrowunu (100) i na amopghnux wapax B,Os, Hanecenux na nosepxmio kpemuito. Ooeporcani
pesyibmamu  MOXNCymb Oymu  GUKOPUCMAHI Ol ONMUMI3Ayii pexicumy IMRYIbCHO2O
J1a3epHO20  GNAUBY 3 MEMOI  KOHMPONbOBAHO20  HAHOCMPYKMYDYBAHHA  NOBEPXHi
HanienposiOHUKIS.
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