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Pedepar:

1. Inceprariiina po60Ta IpUCBIYeHA JOCTIIKEHHIO PO3IOBCIOKEHHS TEMIIePaTypHUX IIPOQIJIiB Ta BIJIUBY
TeMIlepaTypu Ha GOPMYBaHHS HAHOYACTMHOK KPEMHIIO B HECTEXIOMETPUYHUX IITiBKax SiOX Micjis jla3epHOro
Bignainy. 3 3a7y4eHHSIM IapaboJIiuHOro PiBHSIHHS TEIJIONPOBIGHOCTI 6yJI0 IPOBEAEHO MAaTEMATUYHE MOJIE/IIOBAHHS
(hopMyBaHHS TeMIepaTypHUX Npo@isiB B HecTexiomeTpryHii miiBLi SiOx miciis nazepHoro Bianasny. [TokazaHo, 1o
temneparypa 1800 K na nosepxHi SiOx focTaTHs AJ1s1 PO3JiJIeHHSI PEYOBUHU IJIiBKM Ha [iOKCUT, KPEMHIIO i IOrO
HAHOYACTUHKU. [Y-10CiIKeHHs NifTBEPAUIN TaKe pO3MeXyBaHHS. JlOCIiI>)KeHHS! yTBOPEHHS TEMIIEPAaTypPHUX
npodiniB Mpy BiAnani ABOMA JIA3€PHUMHU ITPOMEHSIMU I10KA3aJI0, [0 HAHOYACTUHKY KPEMHII0 POPMYIOTHCSI TOYHO
I10 MO3ULiSIX MiKOBOi iIHTEHCUBHOCTI JIa36pHOTO BUIIPOMiHIOBaHHS. [1py 6araTtoiMIlyibCHOMY Bifjfiali HU3bKa I'yCTUHA
eHeprii KiZbKoX iMITyJIbCiB MOXe 3a0e3NeynTy Bianas niiBku SiOx 6e3 ymkoaKeHb. AHai3 Mop@oJiorii noBepxHi
HECTEXiOMETPUYHMX IUIIBOK SiOX BHSIBUB, 110 PO3MipH HAHOYACTHHOK, SIKi BUHMKAIOTh BHACJILOK JIA3€PHOTO
Bianany, e 6inpmumu (5 - 80 HM), HiX yTBOpeHi Ipu TepmiuHOMy Bignaii (0.3 - 3 HM), ajle BOHM XapaKTepU3yIOThCs

MEHIIOIO ITOBEPXHEBOIO I'YCTUHOIO. 3a AOIIOMOT 010 BOJIbT-aMIIEPHUX BI/IMipIOBaHb BCTAaHOBJIEHO, 110



€JIEKTPOIPOBiIHICTb HAHOKOMIIO3UTHOI IJIiBKY SiO2(Si) py TepMi4HOMY Bifnasi 3 MifBUIIEHHSIM TEMIIEPATYPU,
3pOCTa€e Ha YOTUPU NOPSIKY, B TOM 4ac SIK [IPU JIa3€PHOMY BifATasi MilBUIIEHHS iHTEHCUBHOCTI ONTPOMiHEHHS
CYTTEBO (B leCSITKU pasiB) noripuiye ii esekTponposigHicTs. [TokazaHo, 10 32 HU3bKUX iHTEHCUBHOCTEN JIa3€pHOTO
Bignany (27 MBT/cMm2) rycTUHA €HEPreTUYHUX CTaHiB IJIiBKY He 3aJIEXKUTD Bifl BEJIMUVMHY HAMIPYKEHOCTI
€JIEKTPUYHOTO M0JI4, 4 €HEeprisl aKTUBallii eJIeKTPOHHOTO TPAHCIIOPTY 3POCTAE 3i 361/IbIIE€HHSIM iIHTEHCUBHOCTI
JIa3€pHOro ONPOMIHEHHS.

2. The thesis is devoted to investigation of spreading temperature profiles and impact of a temperature on forming
silicon nano-particles in non-stoichiometric films SiOx after laser annealing. Using parabolic equation of heat
transfer, mathematical modelling temperature profiles formation is realized in a non-stoichiometric film SiOx after
laser annealing. It is shown that the temperature 1800 K on the SiOx surface is sufficient for division of the film
substance into silicon dioxide and its nano-particles. IR - investigations confirmed the division. Studies of creating
temperature profiles in process of annealing by two laser beams show that silicon nano-particles are formed
precisely on the positions of peak intensities of laser radiation. When many-pulse annealing takes place, a low
energy density can guarantee the film SiOx annealing without damages. Analysis of the surface morphology of
non-stoichiometric films SiOx disclosed that dimension of nano-particles arousing as a result of laser annealing is
greater (5 - 80 Hm) compared with the particles created by thermal annealing (0.3 - 3 um), but they have a lower
surface density. Using volt-ampere measuring, it is stated that electro conductivity of a nano-composite film
SiO2(Si) at the thermal annealing rouses as much as four times, whereas rising, at the laser annealing, its intensity
makes the electro conductivity substantially worse (tens of times). It s shown that at the low intensities of laser
annealing (27 MWt /cm2) density of energetic state of the film not depends from the values of electric field
strength, and activation energy of electronic transport rises along with increase of intensity of laser radiation.
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