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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

MexaHi3M yTBOpDEHHS! HOBMX HaHOMaTepiajiB MeTayl — HaMiBIPOBiIHUK 3 YHIKaJbHUMU BJIACTUBOCTSIMU y HACJifoK MixkdasHoi

B3aEMO]Iii KOMIIOHEHTIB

Ha3zBa po6oTH (aHrJI)

The formation mechanism of new metal-semiconductor nanomaterials as a result of the interfacial interaction of components

Pedepar (yxp)

751 BUpilIEHHS] TIOCTaBJ€HMX 3aBHaHb OyJM BUKOPUCTAHI OpUriHajbpHi in Situ METOOMKM [OCIIIPKEHHS, 10 PO3pobieHi
aBropamu. Tak, MeTOAMKA KapljOBOrO PE30HATOpPY, IO NOOpe 3apeKoMeHJyBajia cebe sIK METOH, peecTpalii yTBOpeHHs piakoi
(asu y KOHIEHCOBAHUX TIIBKaX, Oysa 3aCTOCOBAHA JiJIs1 BCTAHOBJIEHHSI MaKCHMaJIbHOI MeXi TBepAOTLIbHOI po3unHHOCTI Bi y Ge.
st mocrimKeHHs KIHeTUKY Ta MEX TEMIIEPATypPHOI CTIKOCTiI MeTacTabinbHOI a3y, o yTBopusacs, 6yJa0 BUKOPUCTAHO METOU
in situ enexTpoHHOI Mikpockomii Ta audpaxiyii 3aBIsSKKM PO3pOO6IEHOMY aBTOpPaMHy IIPOEKTY CIeEIliabHOTO TpUMaya OO'€KTIB [JIst
IIPOCBIYyI0YOT0 eJIeKTPOHHOro Mikpockona [TEM-125K. ¥ pe3ysbTaTi BUKOHaHHS MPOEKTY: - yIEepIle OTPUMaHi AaHi o0 YMOB
yTBOPEHHs MeTacTabineHoi ¢dasu y cucrtemi Bi-Ge y Hacniziok 3HaYHOTO po3ynHeHHs Bi y HanmiBNpoBinHUKY; - ynepuie BU3HavYeHi
MaKCHUMaJIbHa KOHLEHTpaLUis Bi, 0 pO3YMHIOETLCS y TEPMAaHII0 Ta BU3HAYEHO MEXaHI3M JaHOI PO3YMHHOCTI; - yIepue OTPUMaHO
€KCIIEDUMEHTAJIbHI JjaHi 00 TEMIIEPATYypPHOi CTIMKOCTi yTBOPEHOTO METACTAbiMIbHOTO PO3YMHY B 3aJIEKHOCTI Bil PO3Mipy
HaHOCHUCTEMH; - yIleplIe MPOBEJEHO CUCTEMATUYHE JOCTIIKEHHS KiHETUKY (POPMYBAHHSI METACTA6GiIbHOTO TBEPAUX PO3UMHY Y
HaHOPO3MIpHiii IIiBKOBil cucteMi Bi-Ge. Cepes, OCHOBHUX PE3yJIbTATiB €Tally, M0 MOXYTb OYTY BUKOPUCTAHIi NpeICTaBHUKAMU
peanbHOTrO CEKTOPY €KOHOMIKM, MOKHA 3a3HAUMTH HACTYIHE: HAJAHHS PEKOMEHZALi IOA0 YMOB OTPMMAHHSI METACTabilbHOI
¢asu Bi-Ge, BigomocTeill mono ii cTabiNbHOCTI y 3aJ€XHOCTI Bif, TemIepaTypu Bifnaay Ta po3mipy cucremu. IHpopmanis
CTOCOBHO 3MiHM PO3UMHHOCTI § BUCOKOJUCIIEPCHUX CUCTEMAX MOXKE JOMOMOITH BUPIIIMTU MUTAHHS CTA0iIbHOCTI KOMIIOHEHTIB
Cy4aCHOI €JIEKTPOHIKM Ta HeOoOXifHa IJ1s1 pO3POOKM HOBUX HAaHOMAaTepiasiB 3 KOHTPOJIbOBAaHUMMU BJIACTUBOCTSIMU. Lli pe3yabTaTu
OyoyTb 1LiKaBi BUPOOHMKAM MAajoOrabapuTHUX IpKepeNl JKUBJIEHHS, SIKi I'PYHTYIOTbCSI Ha TEPMOEJIEKTPUYHOMY e(eKTi It
BUKOPUCTaHHS Yy €JIEKTPOHHUX IMIIJIaHTAaTaX, TAKUX K CEPLEBi KapJiOCTUMYJISATOPU, HEBPOJIOTIYHI IPUCTPOI, JATYNKK iIMITYJIbCHOI
OKCUMETPIi, TUCKY, MOHITOPUHIY 6iOMETPUKHU Ta esleKTpoKapziorpadii.

Pedepar (aHrI)

Original in situ research methods developed by the authors were used to solve the tasks. Thus, the quartz resonator technique,
which has proven itself as a method of recording the formation of a liquid phase in condensed films, was used to establish the
maximum limit of solid solubility of Bi in Ge. To study the kinetics and limits of temperature stability of the metastable phase
formed, the methods of in situ electron microscopy and diffraction were used thanks to the design of the special object holder
for the TEM-125K transmission electron microscope developed by the authors. As a result of the project: - the data obtained, for
the first time, regarding the conditions for the formation of a metastable phase in the Bi-Ge system as a result of the significant
dissolution of Bi in the semiconductor; - the maximum concentration of Bi that dissolves in germanium was determined for the
first time; - experimental data on the temperature stability of the formed metastable solution depending on the size of the
nanosystem were obtained for the first time; - for the first time, a systematic study of the kinetics of the formation of a
metastable solid solution in the nanoscale Bi-Ge film system was carried out. Among the main results of the first stage, which
can be used by representatives of the real sector of the economy, the following can be noted: providing a recommendation on
the conditions for obtaining the metastable Bi-Ge phase, information on its stability depending on the annealing temperature
and the size of the system. The information about changes in solubility in highly dispersed systems can help solve the stability
issues of modern electronics components and is necessary for the development of new nanomaterials with controlled
properties. These results will be of interest to manufacturers of small power supplies based on the thermoelectric effect for use



in electronic implants such as cardiac pacemakers, neurological devices, pulse oximetry, pressure, biometri

Ingexc YIK: 621.37/.39; 621.38; 621.37; 621.39, 538.975

Kopu TemarnyHux pyopuk HTI: 47
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): HoBuit MeTacTabinbHUI BUCOKOJIETOBAaHUH CIIJIaB METaIOM-aMOPQHUI HAIiBIIPOBIAHUK
Hassa npoaykuii (anrJi): A new metastable highly doped metal-amorphous semiconductor alloy

OuikyBaHi pe3ysbTaTu: TexHosorii, Marepianu

T'anyss 3acrocyBaHHs: HaHOEIEKTPOHIKA, ONITOEIEKTPOHIKA, 3eJIeHa eHepreTUKa

Onuc npozyKuii (YKp): BUCOKOJIETOBaHUI METaJIOM HOBHUI TBEpAMI MeTacTabinbHuil po3ynH Bi-amopounit Ge; - naHi rpo
YMOBH i 3aKOHOMIPHOCTI 10T0 yTBOPEHHS; - IaHi PO MeXi PO3YMHHOCTI BiCMyTy y T€pMaHilo; - AaHi MPO TeMIEPATyPHY CTiAKiCTb

METacTabibHOTO TBEPOTO PO3YMHY.

ConianbHO-eKOHOMIYHa cipsimoBaHicTb HTII: CTBOpEHHsI IPMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AJIst

3a6e311e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iMITOPTY
Cragis 3aBepmenocti HTII: 3git o HIJKP

Brnposazyxkennsa HTII: He BipoBamkeHO

CTpoKH BIIPOBaZ KEHHS!

Bupo6nuk npoaykuii: XHY imeni B.H.Kapasina

CnosxuBavi npoaykuii: XHY imeni B. H. Kapasina.
IepcnexkTuBHi puHKu: Kpainu €C, Asii

IpaBa iHTeJIEKTya/IbHOI BJIACHOCTI: 32 J0OTOBOpaMU
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