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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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1. Teopis cMyru NOTJIMHAHHSA €JIEKTPOMArHiTHOTO 11011 KBAHTOBUM KaCKaJHUM JETEKTOPOM Y MOZEJ PO3INPEHOI
AKTMBHOI 30H1

2. Theory of the absorption band of electromagnetic field by quantum cascade detector in the model of expanded
active region

Pedepar:

1. Incepratiist npucBgYeHa BUBYEHHIO €JIEKTPOHHOTO TPAHCIIOPTY KPi3b pE30HAHCHO-TYHEJIbHI CTPYKTYpH SIK 6a30Bi
€JIEMEHTH KBaHTOBUX KaCKaJJHUX JIE€TEKTOPIB Y MOJEJISIX 3aKPUTOTO Ta BiIKPUTOTO KacKany Y po6oTi Briepie

1100y J0BaHO I10CJIiJOBHY KBAHTOBO-MEXaHIuHy TE€OPil0 €1eKTPOH-(POHOHHOI B3aeMO/Iii, OCIIIPKEHO Ta
[IPOAaHaJIi30BaHO ii BIUIUB HA IEPEHOPMYBAHHS CIIEKTPAJIbHUX XaPAaKTEPUCTUK (PE30HAHCHUX €HEPriil Ta LIMPUH)
€JIEKTPOHA Y HAHOCTPYKTYPi. [TokaszaHo, 1m0 yepes c1abKiCTb eJ1eKTPOH-(OHOHHOTO 3B's13KY 3i 3MiHOIO TeMIIepaTypu
crucreMu (QOHOHM MaJlo 3MiHIOIOTh €HEPTii €IeKTPOHHUX CTaHiB, a TOMY i iX BHECOK Y GOpPMYBaHHS CMYTU

IIOTJIMHAHHAA eﬂeKTpOMaFHiTHOFO 110J14, 0 BUHNKA€ Y KBAHTOBOMY nepexo,ui, MaJiuu.

2. Thesis deals with the investigation of electronic transport through the resonant tunneling structures, being the
basic elements of quantum cascade detectors in the models of closed and open cascade. In the thesis, for the first



time, the consistent quantum mechanical theory of electron-phonon interaction is developed, its effect on the
renormalized spectral characteristics of electron in nano-structure is studied and analyzed. It is shown that due to
the weak electron-phonon binding, at the varying temperature of the system, the phonons weakly change the
energies of electron states and, thus, their contribution into formation of absorption band of electromagnetic field,
arising at the quantum transition, is small.
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