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I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
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Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:
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V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kopg 3a €EIPIIOY: 00019270
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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:

[TpoBeneHo HOCIiIKEHHS 0COOIMBOCTE B3aEMO/Ii €JIeKTPOHIB 3 KOJIMBAaHHSIMU KPUCTaJIiYHOI rpaTku (GOHOHAMM)
npu ix gpeiidi B KBAHTOBYUX sSIMaX HalliBIPOBiJHUKOBUX FeTEPOCTPYKTYP Mif, i€l NIPUKIAAEHOTO JIATEPaIbHOTO
€JIEKTPUYHOTO IOJII0 T2 06YMOBJIEHOI B3a€MOIi€I0 BUHUKHEHHS aKyCTOEJIEKTPUYHUX HeCTiliKocTel. Haibinbu
BKJIMBI OTPMMaHHI pe3yJIbTaTH: JJIs1 FETEPOCTPYKTYP 3 KBAHTOBMMM SIMaMU Ha OCHOBI IOJISIPHUX HAIiBIPOBiJHUKIB
€KCIIEPMMEHTAJIbHO NI0KA3aHo, 1110 YaCU YTBOPEHHSI Ta 3HUKHEHHSI aKyCTOEJIEKTPUYHUX JJOMEHIB B JIaTEPAJIbHOMY
€JIEKTPUYHOMY IT10J1i, IKi BUHUKAIOTh BHACJIIOK B3a€MOii rapsYux HOCIiB 3 aKyCTUYHUMU (POHOHAMMU € NIPUGIU3HO
oJHaKoBUMHU. [T0Ka3aHo, 0 3aCTOCYBAaHHS iMIyJIbCiB M0JIS1 TPMBAJICTIO MEHIIOO Yacy iHKybalii JOMEeHiB i
[IOTIEPEMiHHO IIPOTUJIEKHOI [10JIIPHOCTI, J03BOJISIE 3aM1006IrT GOPMYBaHHIO IOMEHY. TeopeTHYHO MOKa3aHo, 10
0CO6IMBOCTI B3aeMOZi €J1IEKTPOHIB, sIKi ApeN(PyIOTh y KBAHTOBUX SIMax IiJl Ai€l0 MPUKIIAJEHOro JaTepaalbHOro
€JIEKTPUYHOTO T0JI8, 3 OJISIPU3ALiTHUMY KOJIMBAaHHSIMU KPUCTAJIYHOI IPAaTKU (ONTUYHUMU (OHOHAMU) TPU3BOISTD
10 edpexTuBHOTO (~40%) 30yIKeHHS KOrepeHTHUX (POHOHIB TaKOTo TUIly. [Ipu 1IbOMY L1 KOJIMBaHHS I'PATKU

NIOPOJIKYIOTh KOJIMBAHHS CAMOT0 €JIEKTPUYHOTO CTPYMY Y T€ParepLioBOMy Jlialla3oHi 4acToT.

Pedepar aHIJ1iHCBKOIO:

The interaction features of electrons with vibrations of the crystal lattice (phonons) in the course of their drift in
quantum wells of the semiconductor heterostructures under action of applied lateral electric field and caused by
interaction with the acoustoelectric instabilities have been investigated. The most valuable obtained results: For
the heterostructures with quantum wells based on the polar semiconductors it was experimentally shown that
durations of formation and decay of the acoustoelectric domains which appear under the lateral electric field due
to interaction of the hot charge carriers with the acoustic phonons are approximately equal. It is shown that use of
the field pulses with duration less than the domain incubation time as well as use of the alternate polarity pulses
enables to avoid domain formation. It is theoretically shown that interaction features of electrons drifting in
quantum wells under action of the applied lateral electric field with the polarized vibrations of the crystal lattice
result in effective (~40%) excitation of the coherent phonons of such type. In addition these lattice vibrations
cause the electric current oscillations in the terahertz frequency range.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: HoBi jaHi PO 4ac yTBOPEHHSI Ta 3HUKHEHHSI aKyCTOEJIEKTPUYHKX JOMEHIB B
reTEPOCTPYKTYPaxX 3 KBAHTOBUMU SIMAMU Ha OCHOBI CITOJIyK A3B5, iX 3a/1€5KHOCTI Bif| BEJIMYMHU JIATEPAILHOTO
€JIEKTPUYIHOTO TIOJII0 Ta TEMITEPATYPH, 3aIIPOTIOHOBaHI YMOBH 3arobiraHHst GOpMyBaHHS [OMeHiB. MeTtomu

IﬁﬂCHHeHHHTaFeHepauﬁHaﬂBHCOKOqaCTOTHHXaKyCTHQHHXXBHHbeHCKTquHHMIHPYMOM.

Hazpa HTII aHrsiicbKo0: The duration times of acoustoelectric domain formation and decay in the
heterostructures with quantum wells based on the I1I-V semiconductor compounds, their dependences on the
lateral electric field strength and temperature have been experimentally determined. The conditions to avoid
formation of domains are proposed. The methods of amplification and generation of the ultra-high frequency
acoustic waves by the electric current.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:
OTpHuMmaHi pe3yJIbTaTH:

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: [ia rerepocTpykTyp 3 KBAHTOBUMMU SIMAMK HA OCHOBI MOJISIPHUX HATIBIIPOBIHUKIB
€KCIIEPMMEHTAJIBHO NI0KA3aHO, 110 YaCU YTBOPEHHS Ta 3HUKHEHHS! aKyCTOEJIEKTPUYHUX JJOMEHIB B JIATEPAJIbHOMY
€JIEKTPUYHOMY I10J1i, IKi BUHUKAIOTh BHACJIIOK B3a€MOii rapsiyux HOCIiB 3 aKyCTUYHUMU (POHOHAMMU € NIPUOIU3HO
0HaKOBUMHU. T€OPETUYHO NOKA3aHO, 0 OCOOIMBOCTI B3a€MO/Ii €JIEKTPOHIB, SIKi APEN(PYIOTh Y KBAHTOBUX sIMax i,
Iielo MPUKIJIALEHOr0 JIATEPAIbHOTO €JIEKTPUYHOTO T10J14, 3 MOJIAPU3ALIMHYMU KOJIMBAHHAMU KPUCTAIIYHOI IPATKU
(onTyHUMEU GOHOHAMU) TPUBBOIATS 10 epeKTuBHOro (~40%) 30yI)KeHHsl KorepeHTHUX GOHOHIB Takoro Tuny. [1pu
LIbOMY 11i KOJIMBAHHS IPATKU [IOPOJKYIOTh KOJIMBAHHS CAMOT0O €JIEKTPUYHOIO CTPYMY Y TEPArepLioBOMy Jiana3oHi

YacCTOT.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 5 poxis.
3aKiHYeHHs eTamy:
Cno>xuBaui npo,uyKuii': HaykoBo-gociigHi iHCTUTYTH, BULL HaBYaJIbHI 3aKJIAN.
IlepcrieKTHBHI PUHKH: Vkpaina, kpainu CHJI, 3apy6ixHi Kpainu.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI.
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OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):
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