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KonBepTaiiiHi TeXHOJIOTI] [7151 KBAHTOBOI CEHCOPUKM Ta 6€3IeKu KOMyHiKalii

Ha3sBa po6oTH aHIJIilICbKOIO:

Conversion Technologies for Quantum Sensing & Secure Communications

PedepaT ykpaiHCbKOIO:

OG’eKT HOCiIKEHHS — TPOLIECU B3a€MO/Iii €JIeKTPOMArHiTHOTO MOJIsi MIKPOXBUJIOBOTO J1ialla30HY B MJIaHAPHUX
PE30HAHCHUX CUCTEMAX 3 MarHiTHUM 3pa3koM. MeTa po60TH - BU3HAUYEHHS BIUIMBY [1apaMeTPiB PE30HATOPIB
(reomeTpist Ta BJIAaCTMBOCTI MaTepiasly) Ta MarHiTHOTO I10J151 Ha MifiBUIILEHHS CUIX (POTOH-MarHOHHOI B3aeMOJii Mixk
[IJIaHAapPHUMMHU PE30HATOPaMU Ta CIIIHOBOIO CMCTEMOIO0 MarHiTHOro 3paska. [lj1s1 ananisy o6pOTHOCTI MoZ,
[OJBIMHOrO IIJIAHAPHOT'O PE30HATOPA Y BUIJISAI IOIBIMHOrO po3ipBaHoro Kinbls (PPK) 3annpononosana
monudikoBaHa MOJiesIb BUMYLIEHUX KOJIMBAHb ABOX OCLIUJISATOPIB, 3aCHOBaHA Ha MOJeJIi IBOX IIOCIIiJOBHO
ingykTHUBHO 3B's13aHUX LCR-KoHTYpiB. [Ipy po3mileHHi niiBku 3asizo-irtpieBoro rpaHaty (31I') B o6sacti Mixk gBOMA
PE30HaTOpaMU YKUCEeNIbHO OTPUMAHO, 10 CUjla POTOH-MArHOHHOI B3aeMOii 36ibIIyeThCS HAa YACTOTi «3aMKHEHOI»
MOJY B ITIOPiBHSIHHI 3 MOZ0I0, 1O CIIOCTepiraeTscs njist oguHoyHOro PPK. Po3paxoBaHo cieKTpu i 300paskeHHS
IIPOCTOPOBOTO PO3IOJiY €JeKTPOMAarHiTHOTO 110515 AJ1s1 MogudikoBaHoro 3BopoTHoro PPK. [TokasaHo, 110 npu
301/IbLIIEHHI KyTa PO3KPUTTSI KisblLg MogudikoBanoro 3sopotHoro PPK criocrepiraeTtbcest 36iy1bl1eHHs cuiiu GOTOH-
MarHoHHOi B3aemogii. Takosk 6ys10 1mokasaHo, o mogudikoBanuit 3sopotauii PPK 3 kyTom po3kputts 350°
I€MOHCTPY€E MaKCHMaJIbHY BeJIMYMHY POTOH-MarHoHHOI B3aemogii 150 MI'; 3 HOpMOBaHOIO 32 YMCJIOM CITiHiB
curolo B3aemoii 3,2575 I'y. Po3po6ieHO eKcriepuMeHTalIbHy MEeTOIUKY peecTpallii IpoCTOpOBOro pO3NOiny
KOMIIOHEHT €JIEKTPOMATrHITHOTO I10JIs1 Ha NOBEPXHI IIJIaHaPHUX PE30HATOPIB 3a IOIIOMOTr0I0 METOLy ITACUBHOTO
30HyBaHHS. EKCIIEpPMMEHTAIbHO MIPOBENEHO AOCIIIKEHHS B3aeMO/il MarHoHHOI Moy 11iBKU 31" 3 pe30HaHCHOIO
CTPYKTYpOIO Ha OCHOBI IJIaHAPHOT0 XBUJIEBOJA 3 AedekToMm. [TokazaHo, o cua GOTOH-MarHOHHOTO 3B'SI3Ky 7151
IIJIaHAPHOT'O XBUJIEBOJHOIO Ae(eKTY 3 TOHKOIO M1iBKOI0 31I' ctaHoBUTH 213 MI'L Ha yacrorti 6,0 [Ty, O6uncieHa
HOPMOBAaHa 3a YMCJIOM CIIiHiB cuia 3B's13Ky cTaHoBUTH 0,15 I,

Pedepar aHIJIiHCBKOIO:

The object of research is the interaction of the electromagnetic field of the microwave range in planar resonant
systems with a magnetic sample. The purpose of the work is to determine the influence of the resonators’
parameters (geometry and material properties) and the magnetic field parameters on increasing of the photon-
magnon coupling strength between planar resonators and the spin system of the magnetic sample. A modified
model of forced oscillations of two oscillators, based on the model of two serially inductively coupled LCR circuits,
is proposed to analyze the quality factor of the modes of a planar resonator in the form of a double split-ring (SRR).
When placing a film of yttrium iron garnet (YIG) in the region between two resonators, it was numerically obtained
that the photon-magnon coupling strength increases at the frequency of the "dark” mode in comparison with the
mode observed for a single SRR. The spectra and images of the spatial distribution of the electromagnetic field for
the modified inverse SRR were calculated. It is shown that with an increase in the opening angle of the modified
inverse SRR, an increase in the strength of the photon-magnon interaction is observed. It was also shown that the
modified inverse SRR with the opening angle of 350° demonstrates the maximum value of the photon-magnon
coupling strength 150 MHz with the spin-number-normalized coupling strength of 3.2575 Hz.An experimental
technique for registering the spatial distribution of electromagnetic field components on the surface of planar
resonators using the passive probe method has been developed. An experimental study of the interaction of the
magnon mode of the YIG film with the resonant structure based on a planar waveguide with a defect was carried
out. It is shown that the photon-magnon coupling strength for the planar waveguide defect with the YIG thin film
is 213 MHz at a frequency of 6.0 GHz. The calculated spin-number-normalized coupling strength is 0.15 Hz.
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