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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EdexTu rapsiunx eJeKTpoHiB B HAHO- i MIKPOCTPYKTYpax.

Ha3sBa po6oTH aHIJIilICbKOIO:

Hot electron effects in nano- and microstructures.

PedepaT ykpaiHCbKOIO:

[IpencrasieHi pe3ysbTaTu JOCIiIKEHHS] 0COOJIMBOCTEN NPOLECIB IEPEHOCY HOCIIB 3apsiy Ta BUIIPOMiHIOBAHHS
CBITJIa B reTEPOCTPYKTypax Ha OCHOBI criosyk A3B5 3 ;BOMa pi3HMMU KaHaJlaMU ITPOBiHOCTI Ta
HaHOKOMITO3UTHOMY BYTJIELIEBOMY MaTepiajli B yMOBax CUJIbHOI HEPIBHOBAa)KHOCTI HOCIiB, 3yMOBJIEHOIO CUJIBHUM
€JIEKTPUYHUM MoJsieM. [IpoBeieHO JOCIIiIKEHHS MOHOIOJISIPHOTO €JIEKTPUYHOro TpaHcnopty B AlGaAs/GaAs
reTepoCTPYKTYPax 3 Pi3HUM TUIIOM KBAaHTOBUX SIM Ta JieryBaHHS. Po3paxoBanuii npodinp noTeHniany qHa 30HU
IIPOBiHOCTI, eHepreTUYHUI CIIEKTP €JIeKTPOHIB y KBAHTOBUX SIMaX, iX XBUJIbOBI (PyHKLii. 3arrporioHOBaHa MOZEJIb
[IepeposIoiiy eJeKTPOHIB MiX TyHeJIbHO-3B'sI3aHUMU KaHajlaMU IIPOBiHOCTI, SIKUH iHililoeTbCsl pPO3irpiBoM HOCIiB
CTPYMY IIPUKJIAJIEHUM IIO3/I0BXHIM €JIEKTPUYHUM I10JIeM, Ta HABEI,EHI pO3PAaXOBaHi 3a/1EXKHOCTI €(DEKTUBHUX
TEMIIEPATYP Ta KOHLEHTPALli# €JIEKTPOHIB B Pi3HUX KaHajlaX Ta CTPYMY Bifl BEJIMYMHU 110JIs. JOCiaKeHO
OinosnsipHUM eseKTpuyHuil Tpancnopt B GaAs,/InGaAs reTepoCTpyKTypax 3 NOABITHUMY aCUMETPUYHO JIETOBAaHUMU
3B’g3aHMMU Kfl. 3arponoHoBaHUi MEXaHi3M BUHUKHEHHS CTDYMOBUX HECTIMKOCTEN, SKUI MTOB'I3y€ThCS 3
IIPOCTOPOBUM IE€PEXOIOM HOCIIB 060X 3HaKiB 3 HEJIETOBAaHMX KBAHTOBHUX SIM y JIETOBaHi SIMU. 3ayBaXXUMO
aHOMAaJIbHO BEJIMKY JOBKUHY Ipeiidy HEOCHOBHUX HOCIIB. ExcliepuMeHTaNbHO OCTiIKeHO aMbilossipHUil apeid
HepiBHOBaXXHUX (OTOr€HEPOBAHUX HOCIIB 3apsly B reTepocTpyKTypax 3 KA Ta nesbra-jeropanumu 6ap’epamy,
METOO0M CBITJIOBOTO 30HIY. [IpoBeieHO NOCIIIKEHH MEXaHI3MiB [TIEPEHOCY 3apALYy B KOMIIO3UTHOMY BYIJIELIEBOMY
marepiaili, o sBJIsie CO6010 HAHOYACTUHKY BYTJIELI0, XAOTUYHO PO3MO/iNeH] y MaTpulli JieJIEKTPUYHOTO MaTepiany
- OKCHJYy ajIfoMiHio B iHTepBasi temneparyp Bif 300 K 1o 1.8 K. TakoK eKCrIepruMEeHTaIbHO JOCIiIKEHO
BJIACTUBOCTI HU3bKOTEMIIEPATYPHOT'O €JIEKTPUYHOIO TPAHCIIOPTY B MAaCUBI IKI'YTiB OJHOCTIHHUX BYIJIELEBUX

HAHOTPYOOK 3 pafiauilHuMu AedeKTaMU.

Pedepar aHIJIiHCBKOIO:

The investigation results on peculiarities of the charge carrier transport and light radiation processes in
heterostructures based on the A3B5 compounds with two different conduction channels and nanocomposite
carbon material under the conditions of strong non-equilibrium of carriers caused by strong electric field are
presented. The unipolar electric transport in AlGaAs/GaAs heterostructures with different types of quantum wells
and doping is studied. The conduction band bottom potential profile, the energy spectrum of electrons in quantum
wells, and their wave functions are calculated. The model of electron redistribution between tunnel-coupled
conduction channels due to heating of current carriers by the applied longitudinal electric field is proposed; and
the calculated dependences of the electron temperatures and concentrations in the coupled channels as well as
the current on the electric field are given. The bipolar electric transport in the GaAs/InGaAs heterostructures with
double asymmetrically doped coupled QWs has been studied. The mechanism of current instabilities is proposed,
which is associated with the real space transfer of carriers with both charge signs from the undoped quantum
wells to the doped wells. The abnormally large drift length of non-core carriers is noticed. The ambipolar drift of
nonequilibrium photogenerated charge carriers in the heterostructures with QW and delta-doped barriers was
experimentally investigated by the light probe method. The charge transport mechanisms in the composite carbon
material containing nanosized carbon particles chaotically distributed in the dielectric matrix of alumina is
investigated in the temperature range from 300 K to 1.8 K. Also, the properties of low-temperature electric
transport in the bundles array of the single-wall carbon nanotubes with radiation defects are experimentally
investigated.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII praiHCbKOIOZ Po3paxyHKOBa MOJI€Jib IIEPEPO3IIOLNTY €JIeKTPOHIB MK TYHEJIbHO-3B'I3aHUMHU
KBAaHTOBMMMU SIMaMU F€TEPOCTPYKTYP Ta MaKeT KOMITIOTEPHUX IIPOrpaMm IJIs1 PO3PaxyHKy TPAHCIIOPTHUX
BJIACTUBOCTEN HOCIiB y HUX. T€XHOJIOTiS Oflep>KaHHS B HEBEJIMKUX €JIEKTPUYHUX I0JIIX iHBEPCii €JIeKTPOHHOI
3aCeJIeHOCTI MiJI30H PO3MipHOT0 KBaHTYBAaHHS B CTPYKTypax 3 (pparMeHTOM KOPOTKOIIEPioHOI HarpaTKU.
MexaHi3M BUHVMKHEHHS Bifl' e MHOI Ou(EPEHLINHOI IPOBIIHOCTI, SKUI MIOB'I3y€ThCS 3 IPOCTOPOBUM IIEPEXOIOM
“rapsiunx” HOCIIB 3 HeJIeroBaHUX KBAHTOBUX SIM y JIeroBaHi siMU. E(eKT 361/1bIIeHHS JOBXUHU aMOiNOIsIPHOTO
nperdy HEPIBHOBAXHUX HOCIIB B CEJIEKTUBHO JIETOBAHUX F€TEPOCTPYKTYPAX 3 KBAHTOBUMU SIMAMU Ha 2-3 MOPSAKU
IIOPiBHSIHO 3 00'eMHMMU MaTtepianaMu. [106y0Ba MeXaHi3My €JIeKTPOIPOBITHOCTI 1711 KOMIIO3UTHOTO BYIJIELIEBOTO

MaTepiasny 3 IPOCTOPOBUM CKYITU€HHSIM HAaHOYACTHUHOK, Ta CTPUOKOBIl MPOBiAHOCTI Mi>K HUMU.

Hassa HTII aHrificbKoI0: Calculation model of electron redistribution between tunnel-bound quantum
wells of heterostructures and a package of computer programs for calculating the transport properties of carriers
in them. Technology of obtaining in small electric fields of electronic inversion population in dimensional
quantization subbands of structures with a fragment of short-period superlattice. The mechanism of negative
differential conductivity, which is associated with the spatial transition of "hot" carriers from undoped quantum
wells to doped wells. The effect of increasing the length of ambipolar drift of nonequilibrium carriers in selectively
doped heterostructures with quantum wells by 2-3 orders of magnitude compared with bulk materials. The
mechanism of electrical conductivity for composite carbon material with spatial accumulation of nanoparticles,
and hopping conductivity between them.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:
Ipuyunu, yepes siki HTII we 0yJ10 cTBOpeHo:
OTpuMmaHi pe3yJIbTaTH: Merosu, Teopii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuii HOMep KapTKH Te€XHOJIOT1ii:

Onuc HTII: [IpencraBneHi pe3yabTaTy JOCIiIKeHb SBUI Ta IIPOLIECIB, IOB'SI3aHNX 3 HEPIBHOB)KHUMU HOCISIMU
3apsy B HalliBIIPOBiAHUKOBUX I€TEPOCTPYKTYPax 3 Pi3HUM THUIIOM KBAaHTOBHUX SIM T4 HAHOKOMIIO3UTAX HA OCHOBI
BYIJIEL[I0. 3alIpOIIOHOBAHA PO3PaXyHKOBA MOZEJb EPEPO3IOIiNTY €I€KTPOHIB MiXK TyHEJIbHO-3B'SI3aHUMU
KBAaHTOBHUMHMU SIMaMU r€TEPOCTPYKTYP, IKUH iHIiliI0€TbCS PO3irpiBOM HOCIIiB CTPyMy NO3[I0BKHIM €JIEKTPUYHAM
II0JIEM Ta PO3PO0JIEHNI [TaKET KOMITIOTEPHUX [IPOrpaM JJ1s1 pO3paxyBaHHS TPAHCIIOPTHUX BIACTUBOCTEN 3
ypaxyBaHHSM Lporo edekTy. [lokazaHo, 10 36ibleHHs €(PEeKTUBHOCTI IPOCTOPOBOrO NePEeHOCy “rapsiuux ”
€JIEKTPOHIB 32 PaXyHOK BUKOPHCTAHHS B SIKOCTi OJIHOTO 3 KaHaJIiB IIPOBiAHOCTI PparMeHTy KOPOTKOIIepiogHO]
HaJIrPaTKU, 3yMOBJIIOE€ BUHUKHEHHS B HEBEJIMKUX €JIEKTPUYHUX I10JI5IX iHBEPCii €JIEKTPOHHOI 3aCEJIEHOCTI MiI30H
PO3MipHOr0 KBaHTYBaHHsI. EKCIIEpMMEHTaIbHO BCTAaHOBJIEHO HEJIiHINHICTh N-TUIY I0340BKHBOTO €JIEKTPUYHOTO
TPaHCIIOPTY Ta BUCOKOYACTOTHI OCUUJIALI CTPYMY B T€TEPOCTPYKTYPaX 3 MOABIMHUMU KBAHTOBMMU SIMaMU TP
HasIBHOCTI HOCIIB IBOX 3HAKiB, IKi BUHUKAIOTh B €JIEKTPUYHUX TTOJISIX MEHIINX TIOPOTOBUX IOJIiB HECTAOITbHOCTI
CTPYMY I'aHHIBCBbKOTO THUITYy, YIIPOJOBX 4aciB, KOJIM aKyCTOEJIEeKTPHUYHI SIBUIJA HECYTTEBI. EKCIIEpUMEHTAIbHO
BCTAHOBJIEHO, 1IJ0 B CEJIEKTUBHO JIETOBAHUX FE€TEPOCTPYKTYpax 3 KBAHTOBUMU SIMAaMU HAa OCHOBI HaMliBIPOBiAHMUKIB
A3B5 noBxxnHa amb6inosispHOro aperdy HepiBHOBa)KHUX HOCIIB 3apsify B [10310BKHBOMY €JIEKTPUYHOMY I10JIi Ha
IIBa-TPU IMOPSAKY Oibia, HXK B 06'eMHUX MaTepianax. EQeKT MosCcHIOETbCS TPOCTOPOBUM PO3AiTIEHHSIM
€JIEKTPOHIB 1 AipOK MiX JIEFOBaHVMU Ta HEJIETOBAaHMMU 00JIaCTSIMU CTPYKTYPU BHACJIIOK PO3irpiBy 30BHILIHIM
€JIEKTPUYHUM T10JIEM Ta [Iii BHYTPIMIHbOTO €JIEKTPUYHOTO 0J14. [lJ1s1 HAHOYACTHUHOK BYTJIEII0, Xa0OTUYHO
PO3NOAINIEHUX Y MATPULIi [IieJIEKTPUYHOTO MaTepialy OKCUy allOMiHil0, BUBUEHO MEXaHiI3M €JIEKTPOIPOBiTHOCTI.
BrsHayeHo NOBXKUHY JIOKai3allii HOCIIB, SIka 3HaYHO IepEeBUILye PO3MipU BYIJIELLEBUX HAHOYACTHUHOK, Ta HASBHICTb

IIPOCTOPOBOT'O CKYIMYEHHA HAHOYACTUHOK, B AKX HpOBi,ILHiCTb Mae KBasiMeTasieBUil XapaKTep, a MK HUMU



BiIOyBa€eTbCsI 3aBSIKM CTPUOKIB HOCIIB.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHuunoBo HOBOI mpoyKiii (Matepiasis,

TEXHOJIOTI! TOMIO) J1s1 3a0e3eYeHHsI eKCIIOPTHOTO NIOTEeHIiay Ta 3aMillleHHIO IMIIOpTY
Bnyins HTII Ha moBKiJjs:
BnposaaskeHHs1 HTII: He snpoBamkeHo
ITpakTuyHa peasnizanis HTII
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Cno>kuBavi NpOAYKILii: HaykoBo-4oCinHi iHCTUTYTH, BUILi HABYAJIBHI 3aKJIA/M.
IlepcrieKTHBHI PUHKH: YkpaiHa, 3apy6ixkHi KpaiHu.
XapakTep criBpOGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HafaIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:
IloTreH1iaIbHUI O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI T€PMiH OKYIHOCTi (POKiB):

JoapaTtkoBa iHdpopmamist:
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