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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.19.09.07

Tema guceprauii:
1. OCO6MBOCTI TEIJIOBOrO TPAHCIIOPTY B [IOPYBaTHX HAIiBIPOBIIHUKOBUX CTPYKTYpPaxX Ha OCHOBI KPEMHIIO

2. Features of thermal transport in porous silicon-based semiconductor structures

Pedepar:

1. Incepranjiiina po60Ta IPUCBIYEHA EKCIIEPUMEHTATBHUM [OCIIiIPKEHHSIM OCOOJIMBOCTEN TEIJIOBOTO TPAHCIIOPTY B
HaIiBIPOBiIHUKOBUX CTPYKTypax Ha OCHOBI opyBaToro kpeMmHilo (I1K) ¢poroakyctuannmu (DA)
ra3omMikpopOHHUMU METOJAMU. 3alpOIIOHOBaHO MoJiesib GpopmyBaHHS DA Biiryky B CTPYKTypax 3 pi3HOIO
KoH@irypauieto nnop npu 3acrocysanHi @A meToiB y GpoHTaNbHIN KOHPIrypallii, sika 4,03BoJIsie BUBHAUUTH iX
koediuieHT rennonposigHocTi (TI1) B 6i1b11 MMPOKOMY Tialia3oHi 3HaY€Hb, HDK MOJIENb «KPUTUYHOI YaCTOTUY.
BcraHOoBIIEHO, 1110 36iIbIIE€HHS PiBHS JIETYBAHHS BUXIHUX [IJIACTUH KPEMHI0 Ha 4 nopsiaku 3menurye TI1
YTBOPEHOTI'0 MacUBY HAaHOHUTOK Y 25 pazib. [TokazaHo, mo npupict TII npu iHkopnopyBaHHi piiuHu B [1IOpU y
crucTtemax 3 PpaKkTalbHOI MOP(OJIOTi€r0 3HAYHO BUIINM, HiXX Y CUCTEMAX 3 BIIOPSIKOBAHOIO CTPYKTYPOIO.
ExcriepuMeHTasbHO BCTaHOBIEHO 3asexHicTs TIT amopdizoBanoro I1K pi3Hoi mopyBarocTi Bif yacTku amopdizariii.

[TokaszaHo, mo 3actocyBanHs A meTony 103BoJIsie Bu3HauUnUTU KoediuieHT TIT 3pa3kiB 3 BUCOKMMU 3HAaYEHHSIMU



[IOPYBATOCTi Ta 4acTku amopdisaiii (> 70 %). EkcnieprMeHTanbHO OTPUMAHO 3aJ1e>kHiCTh TTI MyIbTUIIApOBOi
crucremu Ha ocHosi I1K Bif IpoCcTOpOBOro po3mnoiny nepioaiuyHo po3TauioBaHux cyoMikpoHHux mapis I1K piznoi
IIOPYBAaTOCTI. 3alIpOIIOHOBAHO MOJEJIb, sIKa BKa3dye Ha HAasIBHICTb TEIJIOBOrO ONOPY iHTepdericy Mix mapamu I1K

pi3Hoi mopysarocTi. OTpUMaHO 3aJI€KHICTb BEJIMYMHU LIbOTO OIOPY Bifl pi3HML MopyBaTOCTi MixK mapamu I1K.

2. The thesis is devoted to the experimental study of thermal properties of porous silicon (PSi) based structures by
photoacoustic (PA) gas-microphone technique. A theoretical model describing the formation of PA response in PSi
structures with different pore morphology by the PA gas-microphone method in classical configuration is
proposed. The model allows to determine thermal conductivity (TC) of porous structures in a wider range of values
than by the «critical frequency» model. It was stated that increasing of doping level of the initial Si wafers by 4
orders of magnitude reduces the TC of formed silicon nanowire arrays by 25 times. It was shown that the TC rise
of PSi with fractal morphology after the incorporation by liquid is much higher than in systems with well-ordered
structure. The TC dependence of amorphous PSi with different porosity on the amorphous fraction was
experimentally obtained. It was shown that PA method allows evaluating TC values of PSi with both high porosities
and amorphous phase values (> 70%). The dependence of TC of multilayer PSi based systems on the spatial
distribution of periodical submicron PSi layers with different porosities was experimentally obtained. The model
describing TC of such systems by presence of interfacial thermal resistance between PSi layers is proposed. The
dependence of thermal resistance values on differences in porosity values of PSi is obtained.
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