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1. lnHamiyHa y10Kasisauisa Ta XBUJIbOBUM TPAHCIIOPT Y BiAKPUTUX HEYNIOPSAAKOBAHUX CTPYKTypax

2. Dynamic localization and wave transport in open disordered structures

Pedepar:

1. TeopeTuyHo mocnimkeHo edbekTy AMHAMIYHOI JoKasizallii KI1acuYHUX XBUJb i KBAHTOBUX YaCTHUHOK B
HEeYyINOpPSIKOBAHUX CUCTEMAaX 3HIKEHOI BUMiIpHOCTI. PO3B'93aHO Ipo6sieMy IPOCTOPOBOI JIoKai3alii Ta
(dIIyKTyaliliHOro XBUJIEBOJHOTO KaHAJIIOBAHHS XBUJIb, BUITPOMiHIOBAaHMX TOYKOBUMH JIKE€peJIaMy Y BUMAZKOBUX
cyabKo IapyBaTux cepenosulax. [lependayeHo reoMeTprUyHi ocUuIsLii €71eKTPOIPOBITHOCTI 1 MOZYJIiB
IIPY>KHOCTi OJHOBUMIPHUX HEYIIOPSIAKOBAHMX METAJIiB, IIOB's13aHi 31 CTpMOKOBUM TPAHCIIOPTOM HOCIiB CTPyMy MiX
IaJIeKO PO3HECEHMMH KBa3iJIOKaIi30BaHUMU cTaHaMU. [106y10BaHO TEOPil0 TEMIIEPATYPHOI 3aJ1€5KHOCTL
IIPOBizHOCTI HeynopsigKoBaHux 1D cuctem B 0671aCTi TeMIIEpaTyp, MajnX y MOPIBHSHHI 3 €Heprieio akTuBallii
JIOKasi30BaHUX eJIeKTPOHiB. [lepenoaueHo HOBUM (pi3nyHMI MexaHi3M pO3CiloBaHHSI KBAHTOBUX YaCTHHOK Ha
BUIIJIKOBO-IIOPCTKYBAaTHX [IOBEPXHSAX Ta NOOYNOBAHO TEOPil0 CTATUYHOI'O KOHJAKTAHCY OJHOMOJOBUX METAJIEBUX
IPOTIB 3i CTAaTUCTUYHO-IIOPCTKYBATUMHU GIYHMMHU MeXaMU. PO3p061€HO METO/L PO3/iJIEHHSI MO IONIEPEYHOr0

KBAHTYBaHHS [JI14 Bi,ILKpI/ITI/IX CHUCTEM XBUJIEBOOHOI'O TUITY 3ad HaSIBHOCTI Yy HUX ,ﬂOBi]’IbHOFO CTaTU4YHOTO HOTEHLLiaJIy.



Po3paxoBaHO KOHIAKTAHC JBOBUMIPHUX CIa6KO HEYIIOPSAKOBAHUX (PepMi-CHUCTEM MPU HYJIbOBIl Temneparypi i
IOBEJEHO BiICYTHICTb Y HUX JIOKAJIi3al[iiHOTO PeKUMY €JIEKTPOHHOIO TpaHcnopTy. [To6y0BaHO Teopiio
KBaHTOBOrO (a30BOro repexony "MeTan-i30JITop" y KBa3iBOBUMipHUX pepMi-crucTemax IpU 3MiHi y HUX

[IOBEPXHEBOi KOHLEHTpallil HOCIiB CTpyMy Ta Mif, [i€lo KIAaCUYHO C1a0KOro napajaeabHOr0 MarHiTHOTO MOJISL.

2. The effects of dynamic localization of classical waves and quantum particles in disordered systems of reduced
dimensions are studied theoretically. The problem is solved on spatial localization and fluctuation waveguiding of
waves radiated by point sources in randomly layered media. Geometrical oscillations of conductivity and of elastic
moduli of one-dimensional disordered metals are predicted, which result from electron hoppings between long-
separated quasi-localized states. A theory is developed for temperature dependence of conductivity of 1D systems
in the range of temperatures small compared to the activation energy of localized electrons. A novel physical
mechanism of quantum particles scattering at random rough surfaces is predicted, with regard of which a theory is
developed for static conductance of one-mode metallic wires having statistically rough side boundaries. The
method for separation of transverse-quantization modes in open waveguide-type systems subject to arbitrary
static potentialis developed. The conductance of two-dimensional weakly disordered Fermi systems at zero
temperature is calculated, wherein the lack of localized regime of electron transport is proved. A theory is
developed for the "metal-insulator" quantum phase transition in quasi-two-dimensional systems under the change
in flat concentration of current carriers and under the action of classically weak parallel magnetic field.
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