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1. EnexTpoiuHaMivyHi BJIaCTUBOCTI TOHKOILIiBKOBUX ME€PIOJUYHUX CTPYKTYP
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Pedepar:

1. O6'eKT: Ipouec NOMNPEHHS €J€KTPOMArHiTHUX XBUJIb B OJHOBUMIDHIN IpibHOIAPOBIiN NepioguydHil CTPYKTYPI,
1[0 PO3TalIOBAaHA B MAarHiTHOMY I10J1i. MeTa: TEOpETUYHUII ONUC €JIeKTPOAMHAMIYHUX BJIACTUBOCTEN APiGHOIIAPOBOI
[epioJUYHOI CTPYKTYPU HAIiBIIPOBiJHUK-i€JIEKTPUK Y 30BHIITHPOMY MarHiTHOMY I10Jli. MeTonu: TeopeTnyHuii
aHali3 IPYHTYETbCSl HA BUKOPUCTAaHHI piBHSAHb MakKcBeJlia Ta MaTepiabHUX PiBHSIHb i3 ypaxyBaHHSIM IPaHUYHUX
YMOB [17151 KO>KHOTO IIapy PO3TJISIHYTOI CTPYKTYPH, IO CKIaAAI0ThCS B 6€3[1€PEPBHOCTI TAHT€HIiaIbHUX CKJIaJ0OBUX
€JIEKTPUYHUX i MarHiTHUX MOJIiB HA TPAHULISIX CTPYKTypU. Ofep>kKaHHS IUCIEPCIHOTO CIiBBiTHOUIEHHS 114
IOCIIiIPKyBaHOI IIapyBaTO-TIEPIOANYHOI CTPYKTYPHU NMPOBOIUTLCS 32 JOIIOMOIOI0 METOY MATPULi IIEPETBOPEHHS Ta
teopemu Qioke. Pe3ysbraTi: Yneplie [0Ka3aHo, [0 TOHKOILIIBKOBA NIEPioYHa CTPYKTYPA, sIKA CKJIAAEThCs i3
1IapiB JieJIeKTPYKA Ta HaliBIPOBiIHMKA, Y 30BHIIHLOMY MarHiTHOMY I10J1i, CIIPIMOBaHOMY I1apajiejIbHO IPaHuULIi

po3Ioziny mapis, y JOBrOXBUIbOBOMY HAGIVDKEHH] SBJIsIE COO0I0 ONITUYHO ABOBICHUI KpPUCTAJ. YCTaHOBIJIEHO, 110



11067113y PE30HAHCIB €(PEKTUBHOI 1i€JIEKTPUYHOI IPOHMUKHOCTI MO>KJIMBE YIIPABJIiHHS €JIEKTPOJMHAMIYHUMUA
BJIACTUBOCTSIMU TaKOi CTPYKTYPH 32 JOMIOMOTIOIO 3MiHM MarHiTHOTO TOJISl Ta TOBLIMH IIapPiB, 2 CaMe BIIOBIJIbHEHHS
($a30B0i MBUJIKOCTI IOBEPXHEBUX XBUJIb, 3MiHa IJIMOVHY IPOHUKHEHHS, 3MiHa II0JIOXKEHHS KyTa bproctepa Ta
BperiBcbKOro pe3oHaHCy, KOHTPOJIb OJISIPU3alitHUX XapaKTePUCTUK. ['ay3s BUKOpUCTAHHS: (Pi3nKa TBEPIOro Tija,

paziodisuka, ¢pisuKa TOHKUX IJ1iBOK

2. Object: the process of electromagnetic waves propagation in one-dimensional thin-layer periodic structure,
located in a magnetic field. The purpose: the theoretical description of electrodynamic properties of a periodic
structure "semiconductor-dielectric” in an external magnetic field. Methods: The theoretical analysis is based on
the Maxwell equations and constitutive equations with the boundary conditions for each layer of the structure
consisting from the continuity of the tangential components of the electric and magnetic fields at the boundaries
of the structure. Also the receiving of the dispersion relations for the studied layered periodic structure is carried
out using the method of the transformation matrix and Floquet theorem. Results: It is demonstrated for the first
time that a thin-film periodic structure consisting of layers of dielectric and semiconductor in an external
magnetic field directed parallel to the boundary of the layers, in the long-wave approximation is optically biaxial
crystal. It has been determined that near to resonances of the effective dielectric permittivity the control of
electrodynamic properties of such structure is possible by means of change of magnetic field and thickness of
layers, namely slowing of phase velocity of surface waves, the change in the penetration depth, the change of
position of Brewster angle and the Bragg resonances, the control of polarization characteristics. Field of
application: physics of a solid state, radio physics, physics of thin films
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