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VII. BizomocrTi npo IiP
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MexaHi3M yTBOPEHHS HOBUX HaHOMATepialiB MeTaJjl — HaIliBIPOBiAHUK 3 YHIKaJIbHUMU BJIACTUBOCTSAMU Y HACIIiZOK

MiXK(pa3HOI B3aeMOJii KOMIIOHEHTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

components

Pedepar yKpaiHCBKOIO:

J7s1 BUpiLlleHHS [TOCTaBJIeHUX 3aBAaHb Oy BUKOPUCTAaHI OpUriHajbHi in situ METOIMKY OCIIiI>KEeHHS], 1110
po3pobieHi aBTopamu. Tak, METOIMKA KapLLOBOTO PE30HATOPY, 10 A0OpE 3apEKOMeHyBajla cebe sIK METO],
peecTpauii yrBopeHHs pifKoi ¢pa3u y KOHJIEeHCOBAaHUX ITiBKaX, OyJia 3aCTOCOBaHa JJ1s1 BCTAHOBJIEHHS MAKCUMAaJIbHO]
MeXi TBEPAOTINIbHOI PO3YMHHOCTI Bi y Ge. [l7151 OCTiI)KEHHS KIHETUKY Ta MEXK TEMIIEPATYPHOI CTIMKOCTI
MeTacTabinbHOi a3y, 1o yrBopusacs, 6yJ10 BUKOPUCTAHO METOM in situ esleKTpOHHOI Mikpockomii Ta gudpaxiii
3aBISKU PO3PO6JIEHOMY aBTOPaMU NPOEKTY CIELiaIbHOrO TpUMaya 00'€KTIB IJ1s1 IPOCBIYyI0UOrO €JIEKTPOHHOTO
mikpockona [TEM-125K. V pe3ysnbTaTi BUKOHaHHS IPOEKTY: - yIleplle OTPMMAaHi JjaHi 010 YMOB YTBOPEHHS
MeTacTabinbHoi a3y y cucremi Bi-Ge y Hacinok 3Ha4HOro po3urHeHHs Bi y HaniBnpoBinHUKY; - ynepiue
BM3HA4Y€HI MaKCUMaJIbHA KOHLEHTpPALlis Bi, 110 pO3YMHIOETHCS Y TEPMAaHII0 Ta BU3HAYEHO MEXaHi3M JaHOI
PO3YMHHOCTI; - yIeplie OTPUMaHO €KCIIEPMMEHTAJIbHI AaHi I0A0 TEMIIEPATYPHOI CTIMKOCTI yTBOPEHOTO
MEeTacTabiIbHOrO PO3YMHY B 3aJIEXKHOCTI Bifi pO3Mipy HAHOCHCTEMY; -~ yIIepllie IIPOBEAeHO CUCTEMaTUYHe
IOCTiI)KeHHs KiHeTUKY (OPMYBaHHSI METACTabi/IbHOTO TBEPAUX PO3UMHY Y HAHOPO3MIpHIll IJIiBKOBil cucTemi Bi-
Ge. Cepez, OCHOBHUX pe3yJIbTaTiB €Tamy, 0 MOXYTb OYTH BUKOPUCTaHi NIPeICTABHUKAMU PEAJIBHOTO CEKTOPY
€KOHOMiKM, MOKHA 3a3HAUYMTHY HACTYIIHE: HAJIJAHHS PEKOMEHAALlii o0 YMOB OTPUMAaHHS MeTacTabinbHoi ¢asu Bi-
Ge, BinomocTell mofo ii cTabinbHOCTI y 3a71€XKHOCTI Bifi TeMIIEpaTypH Bifajy Ta po3Mipy cuctemu. IHpopmariis
CTOCOBHO 3MiHM PO3UYMHHOCTI Y BUCOKOJUCIIEPCHUX CUCTEMAX MOXXE IOIIOMOITH BUPIIIUTYU NUTAHHS CTabiIbHOCTI
KOMIIOHEHTIB Cy4aCHOI €JIEKTPOHIKM Ta HEOOXifHa 111 PO3POOKM HOBUX HAHOMATepiaJsliB 3 KOHTPOJIbOBAHMMU
BiacTUBOCTSIMU. Lli pe3ynbTaTtu 6ynyTh LjikaBi BUPOOHMKAM MasIOrabapUTHUX JKEePeJl )KUBJIEHHS, SIKi IPYHTYIOTbCS
Ha TEPMOEJIEKTPUYHOMY €(EeKTi 1711 BAKOPUCTAHHS y €JIeKTPOHHUX IMIIJIAHTATaX, TAKUX SIK CEPLeBi
KapIiOCTUMYJIITOPH, HEBPOJIOTiUHI IPUCTPO], JATYUKK iIMITyIbCHOI OKCUMETPIi, TUCKY, MOHITOPUHIY 6i0METPUKU Ta

esieKTpokapziorpadii.

Pedepar aHI1iliChKOIO:

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
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