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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0223U005475
Jep>kaBHUH peecTpauiliHUI HOMeP: 0123U102709
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 22-12-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramy: 3axymiBss Ta BUTOTOBJIEHHS 3pa3KiB. BUMipIOBaHHS HEOOXiIHNX [TapaMeTpiB 3pasKiB.
BIocKOHaIEHHS €KCIIEPUMEHTAIbHMX YCTAaHOBOK Ta IIPOBENEHHs PaMaHiBCbKYX BUMIPIOBaHb. BUMipIOBaHHH

¢doToreHepallii HOCiiB y BUOpaHUX MaTepianax.
IToyaToK eramy: 05.2023
3akiHYeHH4 eTamy: 12.2023

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHH IOPHIHYHOI 0coou (a6o ITIB ¢izsuyHO0i 0c06H): HaujonanbHuii yHiBepeuTeT

"JIpBiBCbKa ITOJIITEXHIKA"

Kog 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpyepw, 6ya. 12, M. JIbBiB, JIbBiBCbKa 0071., 79013, YkpaiHa
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380322582111

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hanpsam ¢inaHcyBaHHS: 2.7 - iHme
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTHuHHi 00car ¢piHaHCYBaHHSA (THC. IPH.): 2478.200




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

OnTUYHO- Ta aKyCTUYHO-KOHTPOJILOBAHI IPUCTPOI 1j11 KEPYBAHHS T€ParepLOBUM BUIIPOMiHIOBAHHSIM Ha OCHOBI

KPUCTaJiYHMX | HAHOKOMIIO3UTHUX MaTepiasliB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Optically and acoustically controlled devices based on crystalline and nanocomposite materials for modulation of
terahertz radiation

Pedepar yKpaiHCBKOIO:

OCHOBHUMH LiJISIMU JAHOTO eTarly poOoTH 6ysiu BUOIp i BUTOTOBJIEHHS HEOOXiIHUX 3Pa3KiB KPUCTAJIIYHUX
MaTepiajiB Ta HAHOMIOPUCTUX MAaTpPUllb, MOJEPHI3allisl eKCIIepPUMEHTAJIbHOTO 061alHaHHS, BUMipIOBaHHS
HEeOOXiIHUX MapaMeTpPiB KPUCTAIIYHUX 3Pa3KiB i HAHOIIOPUCTUX MATPHILLb, @ TAKOX AOCIiIXeHHs poToreHepatii
HOCIiB y 06paHuX MaTtepiasiaX. I BAKOHAHHS [IPOEKTY 3aKyIJIEHO HeoOXigHe 06I1afHaHHS Ta KpUCTaIiYHi 3pa3Ku
Si, Ge, Bi1l2GeO20 (BGO), Bi12SiO020 (BSO), a Tako>x 3pa3ku TOHKUX IJIIBOK Se Ha KBaplLIOBill Mifikia1li, HAHOIIOPUCTI
MaTpulli pi3HOI CTPYKTYpU Ta reomMetpii i3 Si Ta SiO2. [IpoBeneHO BUMIpIOBaHHS €JIEKTPOIIPOBITHOCTI 3pasKiB Si, Ge,
BGO, BSO Ta ToHKUX IJIiBOK Se, a TaKOXX HaHonopucToi marpulii Al203. BumipioBaHHS €J1€KTPONPOBiIHOCTI
3[iMICHIOBAIMCS METOIAMU IMIIEJaHCHOI CIIEKTPOCKOIIi], @ TAKOXX YOTUPU3OHAOBUM METOIOM BaH-gmep-Ilay.
Creninb iMnegaHCHI BUMIpIOBaHHSA Y 4aCTOTHOMY fiana3oHi Big 10-2 mo 10 6 'y BKa3anyu Ha BHECOK Pi3HUX
MEeXaHi3MiB y Pe3yJbTyI0uy eJIeKTPOIPOBiTHICTh. [IpOBEIeHO CIIeKTPasbHi JOCIIKEHHS 06'€MHUX i
TOHKOILJIIBKOBUX MaTepiaiB, a TAKOK HAHOIIOPUCTUX MaTpuLb. [IpoaHani30BaHO 3a71€KHOCTI CIIEKTPiB
IIPOIIYCKaHHS i BiOMBaHHS, BUBHAYEHO TOBUIMHU TOHKUX IJIiBOK, ONITUYHI KOHCTAHTY MaTepiaiB, BCTAHOBJIEHO
MIUPUHYU 3200POHEHUX 30H JOCIIIHKyBaHUX pe40BUH. CTBOPEHO CTEH] AJ151 BUMipIOBaHHS BILJIMBY CBITJIOBOTO
BUIIPDOMIHIOBaHHS Ha FeHepallilo HOCIiB y Bu6paHux marepianax. [IpoBeneHo nocimkeHHs (poToreHepaliii HOCiiB B
KpucTasnax Si IpU pi3HUX yMOBaxX €KCIIEPUMEHTY. Ha OCHOBI €KCITIEPUMEHTAJIbHUX JAHUX BU3HAYEHO 3MiHU
IIPOBIZHOCTI Ta KOHLEHTPALii HOCIiB y 3a/1e5KHOCTI Bifl ITOTYKHOCTI I1aJlal040ro BUIIPOMiHIOBaHHS. B kpucranax Ge
IOoCJiIKeHHIO (oToreHepallii HOCIiB nepemKoAKae BUCOKe MTOTJIMHAHHS CBITJIOBOTO BUNIPOMIiHIOBaHHS (#J14 0 < 550

HM). B kpucranax BGO i BSO i nniBkax Se BUsIBJIEHO BUCOKi 3Ha4Y€HHSI TEMHOBUX OIIOPIB .

Pedepar aHr1ilicbKOIO:

The main objectives of this stage of work were the selection and manufacture of the necessary samples of
crystalline materials and nanoporous matrices, modernization of experimental equipment, measurement of the
necessary parameters of crystalline samples and nanoporous matrices, as well as research on the photogeneration
of carriers in the selected materials. To implement the project, the necessary equipment and crystal samples of Si,
Ge, Bil2Ge020 (BGO), Bi12Si020 (BSO), as well as samples of Se thin films on a quartz substrate, nanoporous
matrices of various structures and geometries from Si and SiO2 were purchased. The electrical conductivity of
samples of Si, Ge, BGO, BSO and thin films, as well as the nanoporous Al203 matrix was measured. Electrical
conductivity measurements were carried out by impedance spectroscopy methods, as well as by the four-probe
Van der Pauw method. Impedance measurements in the frequency range from 10-2 to 10 6 Hz indicated the
contribution of various mechanisms to the resulting electrical conductivity. Spectral studies of bulk and thin-film
materials, as well as nanoporous matrices have been carried out. The dependences of the transmission and
reflection spectra were analyzed, the thicknesses of thin films, the optical constants of the materials were
determined, and the band gaps of the investigated materials were determined. A stand was manufactured to
measure the effect of illuminaton on the carrier generation in the selected materials. The carrier photogeneration
in Si crystals under different experimental conditions was studied. On the basis of experimental data, changes in
conductivity and carrier concentration depending on the power of the incident radiation were determined. In Ge
crystals, the study of carrier photogeneration is hindered by the high absorption of light radiation (for o < 550 nm).



High values of dark resistances were found in BGO, BSO crystals and Se films.
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