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Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema gucepramnii:
1. Oco6mMBOCTi JIaT€pabHOTO Ta BEPTUKAJIILHOTO TPAHCIIOPTY €JIEKTPOHIB B KBAHTOBUX F€TEPOCTPYKTYPax Ha
ocHoBi HiTpuzis IIl rpynn

2. Features of lateral and vertical transport of electrons in quantum heterostructures based on group III nitrides

Pedepar:

1. PoboTa nmpucBsiueHa e1eKTPOHHOMY TPAHCIIOPTY B OGHO- Ta IBOOAp'€pHUX KBAHTOBUX reTepocTpykrypax (I'C)
tuny AlGaN /GaN. ExcriepyuMeHTanbHO JocinKeHi Gi3uyHi SBUINA, 10 BUHUKAIOTh B YMOBaX CUJIbHUX MarHiTHUX i
€JIEKTPUYHUX IT0J1iB [IPU KPiOr€HHUX Ta KIMHAaTHUX TEMIIEPaTypax, 3 METOIO 3'SICYyBaHHs 0COOIMBOCTEN IIEPEHOCY Ta
pexombiHallii HociiB 3apsiny B Takux I'C. [IpoBeieHO TeOpETUYHE YUCEIbHE MOJEIOBAaHHS XapaKTePUCTHUK
nocnigkysanux I'C nis aHanisy i iHTepripeTalii eKkCliepuMeHTaNbHUX AaHUX. [Ipy nociimkeHHi
doromominecnenuii B I'C 3 7eroBaHUMU Ta HeJIETOBAaHUMU 6ap'epaMu BUSIBJIEHUI e(dEKT CIIeKTPabHOI
tpaHcopmauii OJI, konu cmyra B obsacTi 3.46-3.3 €B, 1m0 NOB's13aHa 3 €J1EeKTPOH-IipKOBOI0 pekoMbinalieo 2DEG,
B MOJ1y/IbOBaHO JjieroBaHux I'C 3HMKae, a 3aMiCTb L[bOTO, TIOPSIA, 3 MifcuseHHsIM kparioBoi OJI npu 3.49 eB, BuHUKae

iHTeHCcuBHa cmyra B obsacTi 3.3-2.7 eB, BimHeceHa 10 peKoM6iHallii JOHOPHO-aKIENITOPHUX I1ap 32 yYacTIO



IJIMOOKUX aKLENTOPHUX LIEHTPIB, BHECEHUX JleryBaHHAM. [1pu mocifkeHHi mar"itorpancnopty B I'C 3 pisHuM
CTyIlleHeM KBaHTOBO] JloKaJi3alii Bu3Ha4eHi 0OCHOBHI (GaKkTopH, sKi BIIJIMBaIOTh Ha e(PEeKTUBHY Macy IIBOMIpHOTO
€JIEKTPOHHOTO ra3y, i OTpuMaHe YTOUHeHe 3HaueHH4, sike nopiBHIoe (0.2+0.01)mO. IIpu mocnigpkeHHi jaTepaabHOTO
TpaHcHnopTy B TpaH3ucTopHux I'C nokasaxi epextu camoposirpiBy ka"any 2DEG npu cTpyMonepeHOci i ix cuibHa
3aJIEKHICTD Bif] pOo3MipiB KaHasy. [1pu HocligKeHHi BEPTUKaJIbHOIO TPAHCIIOPTY B PE30HAHCHO-TYHEJILHUX Ji0JHUX
I'C nmokasaHO CKIaAHUI HEJTHIMHNI XapaKTep MPOoLeCy TYHEII0OBaHHS BHACJIOK B3a€MO/Iii 30BHIIIHIX Ta
BHYTPIlIHiX BOYJJOBaHMX I10JIiB B 6ap'epax i KBaHTOBIM siMi. 3'gcoBaHi NPpUYNHM 6iCTabiNIBHOCTI TYHEJIBHOTO CTPYMY,
[IOB's13aHi 3 HAKONIMYEHHSIM HOCIiB 3apsy Ha iHTep(ENCHUX Ta AUCIOKALiMHUX CTaHaX. 3allpONIOHOBAHI MIJISIXU

nokpaieHHs xapakrepuctuk ['C.

2. The work is related to electron transport in single- and double-barrier AlGaN/GaN quantum heterostructures
(HS). Physical phenomena that occur in such HS in high electric and magnetic fields at cryogenic and room
temperatures were experimentally studied to obtain the features of carriers' recombination and transfer. Also
theoretical modeling of characteristics of HS was conducted for analysis and interpretation of experimental data.
Studying a photoluminescence in doped and undoped HS, the effect of the PL spectral transformation was
revealed: the band at 3.46-3.3 eV, associated with 2DEG electron-hole recombination, in modulation-doped HS has
disappeared, instead, together with the enhanced band-edge PL at 3.49 eV, an intense band at 3.3-2.7 eV,
attributed to recombination of donor-acceptor pairs with deep-level acceptor centers caused by the doping, has
appeared. Studying a magnetotransport in HS with different quantum localization, all factors that affect the
effective mass of two-dimensional electron gas were determined, and a refined value is deduced to be equal to
(0.2£0.01)mO. In the study of a lateral transport in the HEMT-like HS, the effects of self-heating of the 2DEG
channel and strong dependence on channel's size were demonstrated. In the study of a vertical transport in the
RTD-like HS, a complex non-linear character of the tunneling caused by the interplay of internal and external
built-in fields in the barriers and the QW was shown. The reasons of a current bistability associated with
accumulation of charge carriers on interfacial and dislocation states, were determined. Possible ways to improve
characteristics of HS were proposed.
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