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Pedepar:

1. B pucepTanii JoCIiIpKy0ThCS IPOLLECH, IO MAIOTh MICIIE B YMOBax CUJIbHOI HEPIBHOBa)KHOCTI HOCIIB 3apsany npu
iXHbOMY PO3irpiBi CUJIBHUM €JIEKTPUYHUM I10JIeEM B 06'€MHUX KpPUCTaJIaxX F€PMaHilo i reTepOCTPYKTypax n-
InGaAs/GaAs i3 KBaHTOBUMH sSIMaMu. BUBYEHI CTPYyMOBi HECTIKOCTI, 110 BUHUKAIOTh [P 1IbOMY, @ TAaKOX
YTBOPEHHSI IPOCTOPOBO-HEOAHOPIIHUX CTPYKTYP Y BUIJISIZIi CTPYMOBUX LIHYPiB a60 BUCOKOIOJIbOBUX JOMEHIB. 3a
IIOTIOMOTOI0 METOJIMK BUMIPIOBAHHS PO3MOLiJIiB €JIEKTPUYHOTO I10J1s1 B3LOBX 3pa3Ka Ta BUMipIOBaHHS
iHTEHCUBHOCTI iH()pauepBOHOTO BUIIPOMiHIOBAaHHS €KCIIEPMMEHTAJIbHO BUSIBJIEHI IIepe0ayeHi paHille TEOpeTUYHO
MOB3J0BXHI TepMOAM(PY3iliHi aBTOCOJIITOHM y BUIJISII CTPYMOBUX IIHYPIB y KpUcTanax Ge. EkcieprMeHTanbHO
[I0OKa3aHo, IO TaKi aBTOCOJIITOHU YTBOPIOIOTHCS Y CIabKO po3irpiTiii ra3mi 3 BUCOKOIO KOHIEHTPALli€lo HOCiiB. ¥
IJ1a3Mi 3 HEBMCOKOIO KOHIIEHTPALIi€10 HOCIIB IIpYU CUJIbBHOMY ii pO3irpiBi yTBOPIOIOTHCS MONIEPEYHI aBTOCOJIITOHU Y
BUIJIZi JOMEHIB N10J1sl. BusiBiieHO, 0 B reTepocTpyKTypax n-InGaAs/GaAs i3 KBAaHTOBUMMU SIMAMU B JIaT€PATILHOMY
€JIEKTPUYHOMY T10JIi MOXKYTb BUHUKATU CTAaTUYHi BUCOKOIIOJIbOBI aKyCTOEJIEKTPUYHI JOMEHH, IO IPU3BOIATD 10 N-

nosi6HocTi BAX. 3a 10IIOMOro0 MeTOIUKY MOABIMHUX IMITyJIbCiB HAlIpyry MI0Ka3aHOo, 1110 IPUYMHOK BUHUKHEHHS



3aracarlouux OCUUJISILIN CTPyMy B reTepocTpyKTypax n-InGaAs/GaAs € BiiOUTTS Bifi aHOJTHOTO KOHTAKTy
aKyCTMYHOTIO IIOTOKY, IIOB'SI3aHOTO 3 aKyCTOEJIEKTPUYHMM JOMEHOM. TaKoXX eKCIIEPMMEHTANILHO BUSIBJIEHO, 1O B
rerepocTpykTypax InGaAs,/GaAs 3 1oJBillHUMU TyHEJIbHO-3B's13aHMMHU KBAHTOBUMMU SIMaMU IIPOCTOPOBUI IIEPEHOC
€JIEKTPOHIB y Ipil04OMy €JIEKTPUYHOMY IO i3 IMPOKMX KBAHTOBHUX SIM Y BY3bKi IMU IPUBOLUTH 0 Pi3KOTO
361/IbIIE€HHS iIHTEHCUBHOCTI 1aJIEKOT0 iH()pauepBOHOTO BUITPOMIHIOBAaHHS €JIEKTPOHIB. Lle MosiCHeHO 100aTKOBUM

BHECKOM IPSIMUX BUITPOMIHIOBAJIbHUX MIKITII30OHHUX [1I€PEXOIiB €JIEKTPOHIB Y BY3bKill SIMI.

2. The thesis is devoted to investigation of processes occurring with strongly non-equilibrium charge carriers in
the bulk germanium crystals and n-InGaAs /GaAs heterostructures with quantum wells under the conditions of
heating carriers by a high electric field. There have been studied instabilities arising under these conditions as well
as formation of spatially non-uniform structures such as high-field domains or current filaments. Measurements of
both the electric field distribution along a sample and infrared emission intensity revealed the thermal-diffusion
autosolitons arising in the form of current filaments in the Ge crystals which were predicted earlier theoretically.
There has been shown experimentally that such autosolitons arise in a weakly heated plasma with a high carrier
concentration. In the case of plasma with a small carrier concentration and under strong heating up, the
transverse autosolitons arise in the form of field domains. It is obtained that in the n-InGaAs /GaAs
heterostructures with quantum wells under the lateral electric field, the static high field acoustoelectric domains
may arise which cause the N-like behavior of their current-voltage characteristics. Using the double voltage pulse
method, it is shown that decaying current oscillation, observed in the n-InGaAs/GaAs heterostructures, generated
as a result of reflection of an acoustic flux by the anode contact. Also, it is shown that in the heterostructures with
the double tunnel-coupled quantum wells a spatial transfer of heated electrons from the wider quantum wells into
the narrower ones results in a sharp increase of intensity of the far infrared emission. An additional contribution of
the direct radiative intersubband transitions of electrons in the narrower well can be responsible for this

phenomenon.
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