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Pedepar:

1. lnceprariist NpuCBAYeHa eKCIIEPUMEHTAIILHOMY JOCJIiIKEHHIO HITpUAHUX reTepocTpykTyp AlGaN /GaN
BUPOLIEHUX Ha Pi3HUX MifIKIaAKax - candipi Ta kap6ini KpemHilo. BuB4eHO 0COBIUBOCTI, SIKi MOB'sI3aHi 3 KBAHTOBO-
pO3MipHUMU epeKTaMy Ha rpaHulli 10y HaMiBIIPOBIAHMKOBUX IIAPiB, 3 SIKUX 6€3N0CEPETHBO POPMYIOTbCSI
reTepOoCTPYKTYPU. BUMipIOBaHHS iMITYJIbCHUX BOJIbT-aMIIEPHUX XaPAaKTEPUCTUK B HAHOCEKYHIIHOMY Jialla30Hi
IAI0Th MOSKJIMBICTb aHali3yBaTH e(eKT po3irpiBy JBOMIPHOTrO €JIeKTPOHHOIO ra3y BUCOKOi KOHIeHTpallii, 1110 Mae
Miclie IIpY IPUKJIAJAHHI 10 CTPYKTYPH BUCOKHUX €JIEKTPUYHUX MOJIiB. [Ipy NOCATHEHHI JOCTaTHbO BUCOKUX
€JIEKTPUYHUX 0B (1o 160 KB /cM) B CTPYKTypax He CIOCTEPirajJnch MbKIOIMHHI IEPEXOAY rapsiuix €J1€KTPOHIB
ta edpext 'aHa, npeiidosa mBuAKicTs ckianana 1.7 3107 cm/c . ABTOpoM OyJI0 [10Ka3aHo, O [IPY TaKUX MOJISIX
3'SBJISIIOTHCS IOJATKOBI MEXaHI3MU BTPAT €HEPTii HOCIIMU, a TeMIIepaTypa eJeKTpoHiB ckiagasna 700K ITposoauscs
aHali3 0CO6JIMBOCTEN KiHETUYHUX SIBULL B T€TE€POCTPYKTYPax IIPY HAsSIBHOCTI 30BHIIIHIX YNHHUKIB, a came
€JIEKTPUYHOTO M0JIS Ta yJIbTPaQioeTOBOro JIa3€PHOr0 ONIPOMiHEHHS . BUKOPUCTOBYI0YM METOAUKY MOPiBHSHHS

pyxjamMBOCTeN B niana3oHi Temneparyp 4.2K - 440K Bu3Ha4YeHa 3a71€KHICTb TEMIIEPATyPH HOCIIB BiJl HAIPY>KEHOCTI



€JIEKTPUYHOTO N0J1s1. Bys10 po3paxoBaHO €HEPTilo Ta XapaKTEPHUI yac emicii ontruyHoro poHoHa B GaN, mo
nopiBHIOOTH E = 92meB ta ? = 25 ¢c, BingnoBigHo. EKCleprMeHTaIbHO CIIOCTEPIrajsoch HOBE SIBUIIE - 301/IbIIEHHS
(OTONPOBIHOCTI B 3aJIEXKHOCTI BiJi HAIPY>XEHOCT] €JIEKTPUYHOTO 110151, IPUKJIAZEHOTO B3LOBX IIPOBiHOTO KaHAy
reTepOCTPYKTYpH. [/l €71IeKTPUYHOTO 110J1s1 15KB /cM pOTONPOBiAHICTE 3pocTaja Ha MOPSOK [IpU TeMIlepaTypax
4.2 Ta 300K. 3anponoHoBaHO (PEHOMEHOJIOTIYHY MOJEIb 1151 IOSICHEHHS €(PeKTY 306iblIeHHs! OTONPOBIAHOCTI,
CYTb SIKOTO TI0JITa€ y 3BiJIbHEHHI GOTOHOCIIB 3 APiOHMX ACTOK IIpY MOTJIMHAHHI HEPIBHOBA)KHUX TeparepLoBUX
aKyCTMYHUX (POHOHIB. AKYCTUYHi (POHOHU r€HEPYIOThCS [IPY €HEPreTUYHiN pesakcallii rapsuymx ABOMipHUAX

€JIEKTPOHIB B IIPOBiIHOMY KaHaJli FeTepOCTPYKTYPU.

2. The thesis deals with experimental investigation of nitride heterostructures AlGaN /GaN grown on different
substrates - sapphire and silicon carbide. The specific features associated with quantum size effects at the
interface of semiconductor layers, which are directly formed from the heterostructure, have been studied.
Measurements of pulsed current-voltage characteristics in the nanosecond range make it possible to analyze the
effect of heating of two-dimensional electron gas. The heating occurs in the case of sufficiently high electric fields.
It is shown that additional mechanisms for energy loss carriers appear for so high electric field. An electron drift
velocity as high as 1.7 31 07 cm/ s was obtained in the fields 160kV/cm. Estimates of thermal budget of the system
show that overheating of the electrons exceeds 700 K at highest electric fields achieved in the experiment. The
features of kinetic phenomena in heterostructures in the presence of external factors, namely, the electric field
and ultraviolet laser radiation were analyzed. The dependence of the electron temperature on the applied voltage
was obtained in the range of 4.2K...440K using the method of comparing mobility's. The energy dissipation can be
explained by the emission of optical phonons with energy of 90 meV and relaxation time of 25 fs Strong
dependence of conductivity on laser irradiation (in UV range) is shown. The dynamics of the conductivity response
follows the time evolution of the laser pulse. This fast photoconductivity component shows a considerable
enhancement in high electric fields. For the field -15kV /cm, it increases by at least one order of magnitude at
temperatures of 4.2 and 300 K. This photoconductivity enhancement is shown to be related to the hot electron
effect. The explanation for the observed phenomena was proposed. The mechanism of the photoconductivity
enhancement involves nonequilibrium LO phonons generated by hot carriers. Key words: heterostructures
AlGaN/GaN, hot electrons, two-dimensional electron gas, electron-phonon interaction.
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