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1. Pe3oHaHCHE Ta OTOH-CYNPOBigHE €JIEKTPOHHE TYHEJIOBAHHS KPi3b BiIKPUTI IJIOCKI HAHOCUCTEMU

2. Resonance and photon assisted tunneling of electrons through the open plane nano-systems

Pedepar:

1. Po3BrHEHA KBAaHTOBA TEOPisl €JIEKTPOHHOTO TYHEJII0OBaHHS KPi3b BiIKpUTi 6aratomapoBi HAHOCTPYKTYPU B
€JIEKTPOMArHITHYX I0JIX OOBIJILHOI BEJIMYMHY HAIIPYKEHOCTI i 4acToTU. Ha OCHOBI pO3BMHEHOI TeOpii JoCiaKeH]
BJIACTUBOCTi PE30HAHCHO-TYHEJIbHUX CTPYKTYP SIK aKTUBHUX 30H OKPEMUX KacKaliB (6€3 eJIeKTPUYHOTO I10J11)
KBAaHTOBOTO KaCKaJJHOTO JIETEKTOPA, Ta KBAHTOBUX KACKA[IHUX JIa3€PiB 3 Pi3HMMU IMIMOMHAMU [TOTEHIIiaIbHUX SIM 6€3
€JIEKTPUYHOTO I10JI4 i 3 MOCTIMHOIO INIMOUHOIO SIM y TIOCTIHHOMY €JIEKTPMYHOMY T10J1i. Ha OCHOBi TOYHMX PO3B'S3KiB
OJHOBUMIpHOrO NOBHOTO piBHAHHS llpeniHrepa nodynoBaHa KBAHTOBA TEOPis €JIEKTPOHHOIO TPAHCIIOPTY KPi3b
PE30HAHCHI HAHOCTPYKTYPHU Y BUCOKOYACTOTHUX €JIEKTPOMATHITHUX MOJISIX JOBiJIbHOI BEJIMYMHU HANIPYXKEHOCTI 1
4aCTOTH.

2. The quantum theory is developed for the electronic tunneling through the open plane multi-layer nano-
structures placed into the weak as well as into the high frequency electromagnetic fields with arbitrary intensity.
Using the developed theory, the properties of nano-RTS as an active bands of separate cascades (without the



electric field) of quantum cascade detector and quantum cascade lasers with different depths of potential wells
without the electric field and with the constant depth of wells in constant electric field are investigated. Using the
exact solutions of one-dimensional Schrodinger equation, the quantum theory of electronic transport through the
nano-resonance structures in high frequency electromagnetic fields with arbitrary intensity and frequency is
developed.
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