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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0220U102388

Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U002975

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 12-03-2020

II. Etran BukoHnauus JiP

Homep erany: 5

Ha3sBa erany: ®isuyHi npuHININ CTBOPEHHS HOBUX (YHKIIOHAIBHUX [IPUJIA/LIB HA OCHOBI JOCIIIKEHUX eeKTiB.
IToyaTok eramy: 01.2019

3akiHyeHHs eTamy: 12.2019

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpHUAUYHOI 0coou (a6o ITIB ¢izmyHOi 0c00H): IHcTUTYT disuku

HaujonanpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417302

Micuesnaxo;pKeHHﬂ: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, Ykpaina
dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

TenedoH: 380445251589, 380445251220

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHHi 06car ¢piHaHCYBaHHS (THC. IpH.): 132.9




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs HepiBHOBaKHUX HOCIIB 3apsiy Ta (POHOHIB y CKJIaHMX HAHOCTPYKTYpax Ha OCHOBI

HaMiBINPOBiIHUKOBUX CIOJYK A3B5.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of non-equilibrium charge carriers and phonons in complex nanostructures based on the A3B5

semiconductor compounds.

Pedepat yKpaiHCBKOIO:

JocninKeHo 0co6INBOCTI HINIOJISIPHOTO TPAHCIIOPTY HOCIIB 3apsly B reTepOCTPYKTypax Ha OCHOBI
HAaMiBINPOBIIHUKOBUX CHOJMYK A3B5 3 aCMMETPUYHMMU NOBITHUMY KBAHTOBUMU SIMAMU B IIOB30BXKHbOMY
€JIEKTPUYHOMY I10J1i i BUITPOMiHIOBAaHHS HOCiSIMU iH(pauepBOHOTO CBiTJIa, 06YMOBJIEHOTO PO3irpiBOM HOCIiB ojIEM.
BcraHoBJI€HO, 1110 B yMOBax HasIBHOCTI HOCIIB 3apsily 000X 3HAKiB (€JIEKTPOHIB i AipOK) I10JIbOBI 3aJ1€5KHOCT] TOKY i
iHTEHCHUBHOCTI MIXKITiI30HHOI JIIOMiHeCIIeH11ii 3a1eXXaTh BiJi TOBIIMHU 6ap'epiB MixX ssMamu. JI71s1 TOBCTUX 6ap'epiB
BUSBJIEHI BUCOKOYACTOTHI KOJIMBAHHS CTPYMY, SIKi BUHMKAIOTD B I10JIIX, MEHIINX IOPOTOBUX I10JIiB HECTA01IBHOCTI
cTpymy ['aHHIBCBLKOTO TUIY, yIPOLOBXK YaciB, MeHIKX 400 HC, KOM aKyCTOEJIEKTPUYHI SBUIA HECYTTEBI.
3anpornoHOBaHO MexaHi3M BUHUKHEHHS CIIOCTEPEXKYBAaHMX CTPYMOBUX HECTIMKOCTEH, SIKUI1 [10BSI3yETHCS 3
IIPOCTOPOBUM IIEPEXOJIOM HOCIiB: €/IeEKTPOHIB Ta AipOK, 3 HEJIETOBaHMX KBAHTOBUX SIM y JIETOBaHI sIMH, 110
[IPU3BOLUTD 4O 3MEHIIEHHS PYXJIMBOCTI Ta KOHLEHTPAlii HOCIiB BHACIIIOK 3pOCTaHHS JOMIIIKOBOIO PO3CIIHHA Ta
IIBUJIKOCTI Mi>K 30HHOI pekombiHalii esleKTpoHIB Ta Iipok. PisHuIls B IOBeAiHLi CTPyMY i iHTEHCUBHOCTI
BHYTPIIIHbO30HHOT'O T€ParepL0BOro BUIPOMIHIOBaHHSI [1JIs1 Pi3HUX TOBIIYH 6ap'epy MK IMaMU IOSICHEHO
KOHKYPEHILi€I0 IBOX ITPOLECIB - BUIIPOMIHIOBAJIbHOI peKOMOiHALlii AiPOK 3 €JIEKTPOHAMH Y BY3bKUX SIMAX i

TYHEJIIOBaHHSI [[iDOK 3 By3bKHX KBAaHTOBHUX SIM B IIMPOKi SIMU.

Pedepar aHI1iliCbKOIO:

The features of the bipolar charge carriers transport in the heterostructures based on the III-V semiconductor
compounds with the asymmetric double quantum wells in the lateral electric field and emission of the infrared
light caused by heating the charge carriers by the field have been studied. It is established that under the
conditions of presence of the charge carriers with both signs (electrons and holes) the dependences of the current
and intersubband luminescence intensity vs electric field depend on the barrier width between the wells. In the
case of the thick barriers the high frequency current oscillations are found which arise in the fields less the
threshold value of the Gunn kind instability and within time periods less than 400 ns, i.e., when the acoustoelectric
phenomena are insubstantial. The mechanism of appearance of the observed current oscillations is proposed
which is connected with the spatial transfer of the charge carriers - electrons and holes from the undoped
quantum wells into the doped ones that results in a decrease of the electron and hole mobilities due to enhancing
the impurity scattering and an increase interband electron-hole recombination rate. The difference in behavior of
the current and intersubband terahertz emission at different barrier widths between wells is explained by
competition of the two processes - the radiative electron-hole recombination in the narrow wells and tunneling of
holes from the narrow wells into the wide ones.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII yKpaiHCBKOIO: [laHi PO 3a71€KHICTh OBEAIHKN TOKY IIPY GillOJIIPHOMY €IEKTPUIHOMY
TPAHCIOPTI B i IHTEHCUBHOCTI €J1IEKTPOJIIOMiHECLIEHLIi] TOB'SI3aHO] 3 IepexojaMy HOCIiB 3apsiiy MK PiBHIMU
PO3MipHOro KBaHTYBaHHS B TYHEJIbHO- 3B'13aHMX HECUMETPUYHO JIETOBAaHMX KBAHTOBUX SIMaX B FeT€POCTPYKTYpPax
Ha OCHOBI HaMiBIIPOBiIHUKOBUX CIOJIYK A3BS Bifi TOBIMHY 6ap'epiB MK ssMamMu. XapaKTepUCTUKU
BHMCOKOYAaCTOTHUX KOJIUBAHHS CTPYMY, 5IKi BUHUKAIOTh B IIOJISIX, MEHIINX IIOPOrOBUX I10JIiB HECTabiJIbBHOCTI CTPYMY

['aHHIBCBKOTO TUILy, B CTPYKTYpax 3 TOBCTUMU 6ap'epaMu.

Hassa HTII aHr/1ificbKOO: The data on the behavior of the current at the bipolar electric transport and the
intensity of electroluminescence caused by transitions of the charge carriers between size quantization levels in
the tunnel-coupled asymmetrically doped quantum wells in the heterostructures based on the III-V
semiconductor compounds in dependence on the barrier width between wells. The characteristics of the high
frequency current oscillations arisen in the fields less the threshold value of the Gunn kind instability in the
structures with the thick barriers.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTocyBaHHs: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: B rerepoctpykTypax Ha OCHOBI HAMIBIIPOBIAHUKOBUX CIIOJYK A3B5 3 aCMMETPUYHUMY TIO/IBIHIUMU
KBAaHTOBUMMU SIMaMU BUSIBJIEHA 3aJI€KHICTh GilOJIIPHOTrO TPAaHCIOPTY HOCIIB 3apsiy B [IOB3IOBKHBOMY
€JIEKTPUYHOMY I10JIi i BUIIPOMIHIOBAaHHSI HOCISIMU iHQPauepBOHOr0 CBiTJIa, 06YMOBJIEHOTO PO3irpiBOM HOCIIB IosieM,
BiJl TOBIIMHY Bif] TOBIIMHU O6ap'epiB MK smaMU. EQeKT nosicHEHO KOHKYPEHLi€l0 1BOX ITPOLIECIB -
BUIIPOMIHIOBaJIbHOI peKOMOiHallii AipOK 3 €JIEKTPOHAMHU Y BY3bKUX SIMAX i TYHEJIIOBAHHS JipOK 3 By3bKUX KBAHTOBUX

SIM B HIUPOKi SIMU.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Cteopenns npuHuunoBo HOBOI npoayKuii (Matepiasis,

TEXHOJIOTI} TOILO) /151 3a6€311eYEHHs €KCIIOPTHOrO NOTEHIialy Ta 3aMillleHHIO iMIIOPTY
BnyiuB HTII Ha moBKiJjjisa:
BnposapaskeHHst HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 01.2020
3aKiHYeHH4 eTamy: 12.2022
Cno>kuBaui npo,llyKni'l': HaykoBo-pocnifgHi iHCTATYTH, BUL HABYAJIbHI 3aKJIaIN.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CH]I, 3apy6ixui kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 Ha#AIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAAIOTHCS
HasiBHicTb Gi3Hec-mJIaHy: Hi

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI: Hi



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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