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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.31, 29.19.04

Tema gucepranii:
1. Posib noBepxHi B nponecax 30yIpKeHHs (POTOMIOMIHECLIEHLIii IOPUCTOr0 KPEMHIIO.

2. The role of surface in the excitation processes of porous silicon photoluminescence

Pedepar:

1. O6’eKT moCimKeHHs - MOPUCTUI KpeMHiil. MeTa pobOTH - 3'ICyBaHHS POJli PEYOBYH, PO3TAlIOBAHMX HA [TIOBEPXHIi
KpEeMHi€BUX KPUCTaJIITiB, B IIpoliecax 30y)KEHHSs Y4ePBOHOI cMyTr (OTOJIIOMiHECLEH11ii IOPHCTOr0 KPEMHIIO,
OJIEP>KAHOTO aHOJHUM TPaBJIEHHSIM. MeToIu NOCiIPKeHHS - (POTOIIOMIHECLIEHTH]I MeTO Y (BUMIPIOBAHHS CIIEKTPiB
¢doTomoMiHecleHILii Ta CrIeKTpiB 30yIPKEeHHS JIOMiHeCLeHllii), BTOpMHHA i0HHA MaC-CIIEKTPOMETPis, PEHTI€HiBCbKa
(OTOENIEKTPOHHA CIIEKTPOCKOTid, iHppadyepBOHE MOIJIMHAHHS, €JIEKTPOHHMUI TapaMarHiTHUI pe30HaHC,
KoMbiHalliliHe pO3CisIHHA CBiTJIa, CKaHyI0Ya eJIEKTPOHHA MiKPOCKOIIisl Ta MIKpOCKOIIisl aTOMHUX cuJl. [TokasaHo, o
icHye 1Bi ynbTpadiosneToBi Ta BUAMMA CMYTH 30yIKE€HHS, SIKUM BiJI[TOBiIAIOTh Pi3Hi KOMIIOHEHTH CMYTU
JoMiHecHeH1ii. BcTaHOBIEHO, [0 BUIIPOMiHIOBaHHSI MOXKE MATHU MICII€ 32 BifJCYTHOCTi KBAHTOBOPO3MipHHUX
KpucTasiTiB. [lokazaHo, 1110 pe4YOBMHU, PO3TANIOBaHi Ha MOBEPXHi KPEMHiIEBUX KPUCTAJITIB (OKUCIY Ta
OKCHUTiZIpyau), 6€pyTh y4acTh y NIpoLecax MOrJIMHAHHSA CBiTJ/Ia 30yIpKeHHs1. BCTaHOBIIEHO, 10 YTBOPEHHS LIEHTPIB
6€e3BUIIPOMIHIOBa/ILHOI peKOMOiHalli 1 (MOBEPXHEBI LIEHTPU KPEMHIE€BUX OKUCIIiB) € OCHOBHOIO IIPUYMHOIO MaliHHS

iHTEHCUBHOCTI JIIOMiHecLeHIii Tpu TepMoo6pobKax 3paskiB. OnepsKaHi pe3ysIbTaT MOXXYTh OYTH BUKOPUCTaHI IIpU



CTBOPEHHI Pi3HUX ra30BUX AATYMKIB Ta 610JI0TIYHUX CEHCOPIB.

2. Object of investigation - porous silicon. The goal of thesis is the elucidation of the role of silicon crystallite
surface in the excitation of red photoluminescence band of porous silicon prepared by anodization technique.
Investigation methods - photoluminescent methods (measurements of photoluminescence and
photoluminescence excitation spectra), secondary ion mass spectrometry, X-ray photoelectron spectroscopy,
infrared absorption, electron paramagnetic resonance, Raman scattering, scanning electron microscopy, atomic
force microscopy. It is shown that two ultraviolet and visible excitation bands which correspond to different
components of luminescence band are present. It is found that the light emission can be observed in the samples
without quantum confinement silicon crystallites. It is shown that surface substances (oxides and silicon-based
oxyhydrides) take part in excitation (light absorption) processes. It is found that the main reason of decrease of
photoluminescence intensity during therm al treatment is appearance of non-radiative recombination center
which are the silicon oxide surface centers. Obtained results may be used for the creation of different type gas
sensors as well as biological sensors.
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