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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.31

Tema gucepranii:
1. EKciepyMeHTaJIbHi JOCIIiIKEHHS BUCOKOIIOJIbOBUX aBTOCOJIITOHIB B HEPIBHOBAaXKHIN €JIEKTPOHHO-IiPKOBI

nsa3mi B kpucranax Ge ta Si.

2. Experimental investigations of high-field autosolitons in non-equilibrium electron-hole plasma in Ge and Si
crystals

Pedepar:

1. Incepraliist IpUCBAYEHA €EKCIIEPUMEHTAIILHOMY JOCJIIIKEHHIO IIPOLIECIB, SIKi BilOYBAIOTHCS B €JIEKTPOHHO-
IipKOBIl Iy1a3Mi IIPY ii pO3IrpiBi CUJILHUM €JIEKTPUYHUM I10JIEM, B TOMY YMCJII i [TpoueciB camoopranizanii. s
IIPOBEJIEHHS JOCIiIKEeHb OyJla CTBOPEHA OPUTiHaJIbHA €KCIIEPMMEHTA/IbHA YCTAaHOBKA [1J1 OJIHOYAaCHOTO
BUAMIPIOBaHHS PO3IIOLiY €JIEKTPUYHOrO I10JI14 B3OBXK 3pa3Ka i BUIIPOMIHIOBAHHS "Taps4ux’ HOCIiB B
iH(ppauepBOHOMY Aiana3oHi ciekTpa. BuMiproBaHHSIMU iH(PaYePBOHOrO BUIIPOMIHIOBAHHS 'TapsiYuX’ €JIEKTPOHIB
€KCIIEPMMEHTAJIBHO MiATBEPIKEHNH, 3alIPOIIOHOBAHMI PaHille TEOPETUYHO, MEXaHI3M YTBOPEHHS
TepMouPy3ifHUX aBTOCOJITOHIB, KU NIOB'sI3aHUI 3 PO3irpiBOM I1JIa3MU €JIEKTPUYHUM I10JIEM BUIIE TeMIEPaTypu
Jeb6as . BctaHoBIEHO, 10 TEMIIEpPATypa HOCIiB B aBToCoiTOHI nocsarae 1000 K i Bume. [TokasaHo, 10 yTBOPEHHS
aBTOCOJITOHA B I71a3Mi B KPUCTaJIax pP- i N-TUIly BiiOyBa€eThCsl OAHAKOBUM YMHOM. JlOCTIiIKEHO BILJIMB

MDKIOJIMHHOTO MEPEPO3IOINY "TapsA4Ynx" €JIEKTPOHIB Ha YTBOPEHHS aBTOCOJITOHA. BCTaHOBJIEHO, 10 BHACIILOK



TaKOro [1epepO3IOoAiy, TO6TO, Yepe3 BIUIMB 30HHOI CTPYKTYPU KPUCTAJY, IIPOLeC YTBOPEHHS aBTOCOJIITOHA CTa€

6araToCTymiHYaTUM.

2. The thesis deals with experimental studies of processes in the electron-hole plasma, under heating by strong
electric field including the self-organization processes. In order to carry out experimental investigations the
unique set-up has been constructed which enabled to make simultaneous measurements of the electric field
distribution along a sample and electromagnetic radiation of the "hot" carriers in the infrared spectral range. The
experimental evidences proving universal nature of the mechanism of thermodiffusion autosoliton formation due
to plasma heating by the electric field, which was proposed earlier, have been presented. It is found, that the
carriers temperature in autosoliton reaches 1000 K or even higher. It is shown that an autosoliton formation in
plasma of crystals both of the p- and n- type performs by the same manner. The influence of the intervalley
redistribution of "hot" carriers on the autosoliton formation has been studied. It is show that this redistribution
which is due to many-valley band structure causes multi-step soliton formation.
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