O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0218U001670

Jep>kaBHUH peecTpaniliHUI HOMeP: 0115U002975

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 16-05-2018

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: [locnimkeHHs gaTepasbHOl iHKeKIii, 30kpema, GilloJsIpHoi, B reTepOCTPYKTYpax Ha OCHOBI

HaMiBINPOBIIHUKOBUX CIOJYK A3B5.
IToyaTok eTamy: 03.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [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 ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

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:

HaBeneHi pe3ybTaTi TEOPETUYHOTO PO3IJIALY SBUINA [IOJBIMHOI JJaTepabHOI iHXKEKIii Ta MOLENTI0BaHH
iHKEeKLiMHUX CBITJIIONIOAHMX P-i-N CTPYKTYP Ha OCHOBI 3'egHanb I1I-V ta IlI-HiTpuis. [lokasaHo, mo MoaBiiHa
JlaTepaJjibHa iHXKeKLis JO3BOJII€ OTPUMATH HEPIBHOBAXKHY €JIEKTPOHHO-AiPKOBY I171a3My JOCTAaTHLOI T'YCTUHU Ta
peasizyBaTu iHBEPCHY 3aCeJIeHICTb 17151 MDK30HHUX (QOTONEpexoiB Ta MiICUIeHHs BiATIOBiTHOTO BUIIPOMiHIOBAHHSI.
[TpoBenieHO PO3paxyHOK MEPEXO/ly €JIEKTPOHIB 3 KBAHTOBO]I SIMU y (PparMeHT KOPOTKOIEPioHOI HaIrpaTKU
reTepOCTPYKTYp Ha OCHOBI HaMiBIIPOBiTHUKIB A3B5, sikuil iHilliI0€eTbCS pO3irpiBoM HOCIIB 3apsiy NPUKIALEHUM
MO3[0BXHIM €JIEKTPUYHUM I10J1eM. [ToKa3aHa MOXKJIIMBICTE OTPUMAaHHS IHBEPCii 3aCEJI€HOCTI MiI30H PO3MIPHOTO
KBaHTYBaHHS IIPU JOCUTh MaJUX NoJigx. HaBeneHi pesynbTaT JOCTiIPKEHHS 0COOIMBOCTI €JIEKTPUYHOTO
TPaHCIIOPTY B reTepoCcTpyKTypax n-AlXGal - XAs/GaAs B yMOBax JlaTe€pajbHOi iHKeK1ii HEOCHOBHUX HOCIiB CTPyMy.
OnurcaHo TEXHOJIOTiS OTPMMAaHHS iIHKEKUINHUX eJIEKTPUYHUX KOHTAKTIB, PE3yJIbTaTy LOCIiIPKEHHS BILIMBY iHKEKIi
Ha BUJ, BOJIbT-aMIIE€PHOI XapaKTepUCTUKU. [IpuBeneHi pekoMeHalii moa0 NpakKTUYHOTO BUKOPUCTAHHS

pe3ysbTaTiB po6b0TH (OTPUMAHHS €JIEKTPOMArHiTHOrO BUNIPOMIHIOBaHHSI TEPareploBOro Ta BUAMMOTO J1ialla30HiB).

Pedepar aHIJ1iHCBKOIO:

The results of theoretical consideration of the phenomenon of the ambipolar lateral injection and simulation of the
injection-kind LED p-i-n structures based on the III-V and III-nitride compounds have been presented. It is shown
that the ambipolar lateral injection enables to obtain the non-equilibrium electron-hole plasma with a sufficient
density and to implement the inverse population for the band-to-band photo-transitions and amplification of the
corresponding radiation. There have been performed calculations of the electron transfer from the quantum well
into the short-period superlattice fragment in the heterostructures based on the III-V semiconductor compounds
which is initiated by heating charge carriers by the applied longitudinal electric field. Possibility to achieve
inversion of the population in the size quantization subbands under quite small fields is demonstrated. The results
of studies of the electric transport properties in the n-AlxGal-xAs /GaAs heterostructures under the conditions of
the lateral injection of the minority charge carriers are presented. The technique of fabrication of the injecting
electric contacts and results of studies of the injection influence on the shape of the current-voltage
characteristics are described. The recommendations concerning applied usage of the obtained results are given
(obtaining of the electromagnetic radiation in the terahertz and visible spectral ranges).

Ingexc YIK: 537.311.322, 537.311.322

Koau TemaTHYHHUX PyOpHK: 29.19.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: PesysibTaTi TEOPETUYHOTO POSIJISAY SBUIIA IOABIAHOI JIaATEPAJIBHOI iFKeKILi Ta
MOJIE€JIIOBaHHS IHKEKLIMHUX CBITJIOLIOOHUX P-i-N CTPYKTYP Ha OCHOBI 3'enHaHs I11-V Ta IlI-HiTpuais i BU3Ha4YeHi
YMOBH peatidaliii iHBepCHOI 3aceieHiCTi A4J1s1 Mi>K30HHUX POTOIIepexo/iB Ta MifiCUIeHHs BiIOBiZHOTO
BUINIPOMiHIOBaHHS. Pe3ysIbTaTy YUCEJIBHUX KOMIT'IOTEPHUX PO3PaxXyHKiB [I€PEXOMY €JIEKTPOHIB 3 KBAHTOBOI SIMU Y
(dparMeHT KOpPOTKONEPiOAHOI HAATrpaTKU reTEPOCTPYKTYP Ha OCHOBI HaMiBNPOBiAHUKIB A3B5, kUil iHiLli0€ETHCS
PO3irpiBoM HOCIIB 3apsay NPUKIIALEHUM MTO300BKHIM €JIEKTPUYHMM [10JIEM Ta BU3HAYEHO MOJKJIUBICTb OTPUMAHHS
iHBepCii 3aCeI€HOCTI Mif30H PO3MiPHOTO KBAaHTYBaHHS. TEXHOJIOriSI OTPUMAHHS IHKEKLIMHUX €JIeKTPUIHUX
KOHTaKTiB B reTepoCTpyKTypax n-AlXGal - XAs /GaAs. Pe3ysbTaTy €KCIIEpUMEHTAIBHOTO JOCIiIKEHHS
O0COOJIMBOCTi €JIEKTPUYHOTO TPAHCIIOPTY B reTepoCcTpyKTypax n-AlXGal - XAs /GaAs B yMOBax JlaTepasbHOi iHXeKIii
HEOCHOBHUX HOCIiB cTpymy. PekomeHzanii mom0 mpakTHYHOrOo BUKOPUCTAHHS Pe3yJIbTaTiB poO60oTH (OTpUMaHHS

€JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS TEPArepLoBOro

Hazpa HTII aHrsificbKoI0: The results of theoretical analysis of the double lateral injection phenomenon and
simulation of the injection-kind LED p-i-n structures based on the III-V compounds and IlI-nitrides. The
conditions to achieve the inversed population for band-to-band photo-transitions and amplification of the
corresponding radiation are determined. The results of numerical calculations of electron transfer from a quantum
well into a fragment of the short-period superlattice based on the III-V semiconductors which is initiated by
heating of the charge carriers in applied longitudinal electric field. The possibility to obtain inversion in
populations of the size quantization subbbands is determined. The technique of fabrication of the injecting electric
contacts in the n-AlXGal-XAs /GaAs heterostructures. The results of experimental studies of the electric transport
properties in the n-AlXGal-XAs/GaAs heterostructures under the conditions of lateral injection of the minority
charge carriers. The recommendations on applica

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'any3s 3acTocyBaHHs: 72.19

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: [Mokaszano, mo nopsiiiHa jaTepasbHa iHXEKIisl B CBITJIOAIOAHUX P-i-N CTPYKTYP Ha OCHOBI 3'€JHAHb
III-V Ta IlI-HiTpUAiB NO3BOJISIE OTPMMATH HEPIBHOBAKHY €JIEKTPOHHO-IIPKOBY IJIa3My AOCTATHLOI T'YCTUHU Ta
peasi3yBaTu iHBEpCHY 3aCeJIeHICTh /11 MPK3OHHUX (POTONEPEXOLiB Ta MilCUIEHHS BiATIOBIAHOTO BUITPOMIHIOBaHHS.
[ToxkazaHa MOXJIiIBUCTb OTPUMaHHS iHBEPCii 3aCeIeHOCTi MiA30H PO3MiIPHOTO KBaHTYBaHHS IIPU IOCUTb MAJUX MOJISIX
3a pO3paxyHOK IepexoAy rapsiaux eJeKTPOHIB 3 KBAHTOBOI SIMU Y (parMeHT KOPOTKONEPiOHOI HaArpaTKu

reTepOCTPYKTYp Ha OCHOBI HaMiBIPOBiTHUKIB A3B5.
ConiannbHO-eKOHOMIYHA cipsimoBaHicTs HTII:
Bnsiue HTII Ha mOBKijIs:
Bnposags>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 5 pokis.
3aKiHYeHHs eTamy:
Cno>kuBaui npo,quI.li'l': HaykoBo-gocigHi iHCTATYTH, BULL HaBYaJIbHI 3aKJIA[IN.

I'[epcneK'rnBHi PHHKH: YKpaiHa, kpainu CHJJ, 3apy6ixHi KpaiHu.



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMUI 00CAT iHBECTHILiH, THUC. TPH.:

IIpaBa, 0 HaJAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH:

HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€KOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamnist:
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