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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninxeHHs: popMyBaHHS i Qi3UYHUX BJIACTUBOCTEN HAHOPO3MIPHUX 00€KTIB, 110 YTBOPIOIOTHCSI B KOHJIEHCOBaHI

PEYOBMHI MiJl BIVIMBOM pagiariii.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the formation and physical properties of nanoscale objects formed in condensed matter by

radiation.

Pedepat yKpaiHCBKOIO:

ExkcriepyMeHTaIbHO BU3HAYEHO IIBUIKOCTI reHepallii i po3Mipy HAaHOKPHUCTaJIiB KPEMHIIO, SIKi YTBOPIOIOTHCS B XOZi
ingyKoBaHOI 0J10BOM KpHUcTalizalii aMop¢pHOro KpeMHIIO IiJi Ai€l0 i0HiI3y040ro J1a3epHOro BUTPOMIiHIOBAHHS.
[IpoaHasnizoBaHa KiHeTHKa YTBOPEHHS i Binnany KoMiekcy VO roJIoBHOrO CyOHaHOMETPOBOTO Ae(DEKTY
KPUCTAJIIYHOI CTPYKTYPU KPEMHIIO Iif] 4aC BUCOKOTEMIIEPATYPHOTO ONIPOMIHEHHS PEJIITUBICTCHLKUMU
eJIeKTpoHaMU. BctaHoBsieHi OCHOBHI Qi3UyHi NapamMeTpy BIUIUBY €JIEKTPOHHOT'O OITPOMIHEHHS HA CTPYKTYPY
BHMCOKOMOJIEKYJISIPHUX IOJIIMEPHUX TiIpOresliB Ta yTBOPEHHS B HUX HAHOYACTUHOK CpibJia. Bynm 3acTocoBaHi
HACTYIIHI METOIU JOCIIIPKEHHS: OIIPOMIHEHHS PEJIATUBICTCLKAMY €JIEKTPOHAMY; I171a3MO-XIMIYHE OCaI’)KEHHA 3
razoBoi ¢a3u, PamaHiBChKa Ta ONTUYHA CIIEKTPOCKOITis; OIITUYHA, €JIEKTPOHHA i aTOMHO-CHJIOBA MiKPOCKOITis;
raJlbBaHO-MAarHiTHi Ta (pOTOEIEeKTPUYHI BUMipIOBaHHs. Pe3ybTaT. Briepine BUrOTOB/IEHO €KCIIEPUMEHTAJIbHI
3pa3Ky KPEMHiI€BOT0 aMOpP(PHO-KPUCTAIYHOTO HAHOKOMIIO3UTY IPUAATHOTO [J1s1 CTBOPEHHS COHSIYHUX €JIEMEHTIB
HOBOTO ITOKOJIiHHS Ha KBAHTOBUX TOYKaX. 3allpONIOHOBAHAa HOBA TEOPETUYHA MOZEJIb BIUIMBY BUCOKO €HEPTeTUYHO]
€JIEKTPOHHOI pafjiauii i TemnepaTypu Ha [1polecy yTBOPEHHS i BiiNany roJIoBHOr0 Cy6HaHOMETPOBOTO e PeKTy
CTPYKTYpHY KPUCTAJIiB KPEMHIIO. Po3po6JieHa i 3anaTeHTOBaHa iHHOBAlliiHa TEXHOJIOTis BUTOTOBJIEHHS YHIKaJILHOTO
MeTas-ra3-Bog0-I10JiMEPHOIO HAHOKOMIIO3UTY 3 BJIACTUBOCTSMU aHTUCEINTUKA IUPOKOTO CIEKTPY Aii. TexHoorid
BIIPOBaJ)KeHa y BUpOOHULITBO cTapT-an nignpuemcrsoM PAJIITEX cnisibHO 3 siknuM Oysiu po3po0bJieHi i
ceprudikosani meguusi Bupo6u I'IIPOBMHT Ne1i I'IIPOBVIHT N2 g s1iKyBaHHSI paH Ta OIIiKiB JIIOJICBKOTO Tija.
JlineHsisl Ha JaHy TexHoJorio npua6aHa y Incruryty ¢isuku nianpuemctsom BI-KbIOE, sike ¢piHaHCyBano po3pooKy
i 6yIiBHUIITBO aBTOMAaTHU30BaHOI JIiHii BUPDOGHUIITBA IPOTH OIIKOBUX i PAHOBUX MEIUYHUX I1OBSI30K [1JIs1 IOTPe6

HaceJleHHs i 36poiiHux Cui YKpainu.

Pedepar aHIJIiHCBKOIO:

The generation rates and sizes of silicon nanocrystals formed during tin-induced crystallization of amorphous
silicon under the action of ionizing laser radiation were experimentally determined. The kinetics of formation and
annealing of the VO complex, the main subnanometer defect of the silicon crystal structure, during high-
temperature irradiation with relativistic electrons were analyzed. The main physical parameters of the influence of
electron irradiation on the structure of high-molecular polymer hydrogels and the formation of silver
nanoparticles in them were established. The following research methods were applied: irradiation with relativistic
electrons; plasma-chemical deposition from the gas phase, Raman and optical spectroscopy; optical, electron and
atomic force microscopy; galvano-magnetic and photoelectric measurements. Results. For the first time,
experimental samples of a silicon amorphous-crystalline nanocomposite suitable for creating new-generation
solar cells on quantum dots have been manufactured. A new theoretical model of the influence of high-energy
electron radiation and temperature on the processes of formation and annealing of the main subnanometer defect
in the structure of silicon crystals has been proposed. An innovative technology for manufacturing a unique metal-
gas-water-polymer nanocomposite with the properties of a broad-spectrum antiseptic has been developed and
patented. The technology has been introduced into production by the start-up company RADITEH, together with
which the medical products HYDROBINT No. 1 and HYDROBINT No. 2 for the treatment of wounds and burns of
the human body were developed and certified. The license for this technology was purchased from the Institute of



Physics by the VI-CUBE enterprise, which financed the development and construction of an automated production
line for burn and wound medical dressings for the needs of the population and the Armed Forces of Ukraine.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: QisnyHi BIaCTMBOCTI HAHOPO3MIPHUX OG'€KTIB, IO YTBOPIOIOTHCS B KOHEHCOBaHI

PEYOBMHI IiJ BIVIMBOM paiariii.

Hazpa HTII aursiiicbKoO0: Physical properties of nanoscale objects formed in condensed matter under the

influence of radiation.

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTosu, Teopii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: BusnayeHo rosioBHi 3akOHOMIpHOCTI (DOPMYBaHHS i BIACTUBOCTI HAHOPO3MIPHUX O6'€KTIB, SIKi
YTBOPIOIOTbCS B HACJIOK Aii ioHi3yro4oi pagianii Ha (isnyHi napaMeTpy HaNiBIPOBIIHUKOBOIO KPEMHIIO B
aMOpPQHOMY i MOHOKPUCTaIIYHOMY CTaHAX, HA CTPYKTYPY BUCOKOMOJIEKYJIIPHUX MOJIIMEPHUX TiIpOreliB Ta
dazoBuil cTaH cpibsa. MeTor JociimkeHHs 6ya po3podka PpisnYHMX NIPUHLMIIB HOBUX TEXHOJIOTIN CTBOPEHHS
MarepiaiB 3 aKTyaJbHUMU BJIACTUBOCTSMMU. ByJM 3aCTOCOBaHI HACTYIIHI METOU JOCJII)KEHHS: OIIPOMiHEHHS
PENIITUBICTCBKUMU €JIEKTPOHAMY; IIJIa3MO-XiMi4HE OCaIIKEHHS 3 ra3oBoi (pa3u, PamaHiBCbKa Ta ONTUYHA
CITIEKTPOCKOTIisl; ONTUYHA, €JIEKTPOHHA i aTOMHO-CUJIOBA MiKPOCKOTIisl; raJIbBAHOMATHIiTHI Ta (OTOEIEKTPUYHi
BUMipIOBaHH4. Pe3ysbTaTu. Briepie BUTOTOBIEHO €KCIIEPMMEHTAJIbHI 3pa3Ku KPEMHI€BOTO aMOPGHO-
KPUCTaIiYHOTO HAHOKOMITIO3UTY IIPUJATHOTO 11711 CTBOPEHHS COHSIYHUX €JIEMEHTIB HOBOTO TIOKOJIiIHHS Ha KBAaHTOBUX
TOYKaX. 3alIpONIOHOBAaHA HOBA TEOPETUYHA MOZEIDb BILJIMBY BUCOKO EHEPreTUYHOI €JIEKTPOHHOI pafianii i
TeMIIepaTyPU Ha NPOLECH YTBOPEHHS i Bifiasy roJl0BHOTO CYOHaHOMETPOBOTO eMEKTY CTPYKTYPU KPUCTAJIiB
KpeMHilo. Po3pobsieHa i 3anareHToBaHa iHHOBALilHA TEXHOJIOTIS1 BATOTOBJIEHHS YHIKAJIbHOTO METas-ra3-Bog0-
[OJIIMEPHOTO HAHOKOMIIO3UTY 3 BJIACTUBOCTSIMY @HTHCENTHKA MMUPOKOTO CHEKTPy Aii. TeXHOoso0ris BIpoBamKeHa y
BUPOOHMLTBO cTapT an ninnpuemctsom PANIITEX crinbHO 3 skuM 6ysiu po3pobiieHi i cepTudikoBani MmennyHi
Brupo6u 'IIPOBVIHT Ne1i 'TIPOBMHT N2 njis s1ikyBaHHS paH Ta OIIKiB JIOACHKOTO Tina. JlileHsis Ha pany
TeXHOJIOTiI0 IpuabaHa y Inctutyty ¢izuku nignpuemctsom BI-KbIOB, sike ¢inaHcyBano po3po6Ky i OyiBHULITBO
aBTOMATM30BAHOI JIiHii BUDOOHUIITBA [TPOTH OMIKOBUX i PAHOBUX MEIUYHUX IOBSI30K [1J1 NOTPE6 HACEJIeHH i

36poitHux Cun YKpainum.
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TEXHOJIOTI} TOMIO) AJ1s1 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iMIopTy, [1oJlinmeHHs SIKOCTi KUTTS

Ta 37J0POB's HaceJIeHHs], e(PEeKTUBHOCTI AiarHOCTUKY Ta JIiKyBaHHS XBOPUX
Brnyius HTII Ha moBKiJjs:
BrnposaaykenHss HTII: Bnposamxeno
ITpakTuyHa peasnizanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:
Cnio>KkuBavi NPOAYKILii: 36poitni Cum Yrpainu
IlepcrieKTHBHI PUHKH: pailOHU CTUXIMHUX JIUX i 36POHHUX KOH(JIKTIB
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
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