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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BuBueHHSs (paKkTopiB, 110 BIJIMBAIOTh HA MiKPOXBUJIbOBUM BiJI'yK IIJIiIBOK XaJbKOT'€HIiB 3 ioHaMu 3aJli3a

Ha3sBa po6oTH aHIJIilICbKOIO:

Study of factors affecting on the microwave response of Fe-chalcogenide films

PedepaT ykpaiHCbKOIO:

HAJIMPOBIJHVKHN 3 IOHAMMU 3AJII3A, TEMITEPATYPHA 3AJIEJXXHICTD MIKPOXBWJIBOBOI'O BIATYKY
HAJITTPOBIIHUKIB, EOEKTVBHUM TA OB€MHUM MIKPOXBUJIBOBUI IMITIEJAHC, TOTIOJIOTTYHNM
HAZTIPOBIJHYK, 3B’ SI3AHI CTAHU MAMIOPAHU. O6’eKT JOCTIIKEHHS — TPOLIECH B3a€MO/Iii MiKpOXBUILOBOTO
(MX) rosst 3 HE3BMYAVHUMU HAAIPOBITHUKAMU B HAJIIPOBiIHOMY CcTaHi. MeTa po60TU - IPOBECTU [1OPiBHSJIbHUN
aHaJli3 0CO6JIMBOCTEN BiATYKY PE€30HATOpPa 3 IJIiBKaMU HAAIIPOBiNHUKIB [I-ro pomy Ta BUBYATH BILJIMB HU3KU
(daxTOpiB HA OCOOIMBOCTI BiAryKy pe3oHaropa 3 miiBkoio FeSeTe. MeTonu [OCiIKeHHs — eKCIIepUMEHTaJIbHE
BAMIipIOBaHHS MX BiZir'yKy P€30HATOPIB 3 IUIIBKOIO HAJIIPOBiJHMKA B 3aJI€5KHOCTI Bif] TEMIIEPATYPH 3 [IOJAJILIINM
BM3HAUYEHHSIM NOBEPXHEBOTO OIOPY IIJIIBOK SIK XapaKTePUCTUKU NOorInHaHHA MX eHeprii. HaBeieHO pe3ysibTaTu
YIOCKOHAJIEHHS BAaKyyMHOI Kamepu y ckiafi 3 KpiomammnHoio SRDK- 415DP. [TpoBenieHO YncesibHe MOAEIOBAHHS
€JIEKTPOAVMHAMIYHUX XapaKTEPUCTUK HALIIPOBIIHOTO UWIIHAPUYHOTO PE30HATOPA 3 TUIIOM KosinBaHb HOm1 B X- i
K-pianasoHax yacToT 3i 3paskoM. Pesonatop (I® KAH )BukopucTaHO 1111 BUMiPIOBAaHHS HU3KWA HOBUX 3Pa3KiB IJIiIBOK
HagnnposigHuka FeSel-xTex. [IpoBeeHO y3arajbHIOIYUI aHali3 BCiX eKCIIEPUMEHTAJILHUX PE3YJIbTaTIB,
oTpuMaHux aBropamu B 2022 ta 2023pp. i cpopMyIbOBaHO riloTe3y: OCOOIUBICTb BiIyKy ILJ1iBKYA HAJITPOBiIHMUKA
FeSeTe y MX Mar"iTHoMy 1oJii BUKJIMKaHa JBOMa KOHKYPYIOUYMMU MexaHizmamuy gucunanii MX eneprii B i1,
OZIVH MEXaHi3M, 1[0 [TOB’A3aHMH 3 MarHiTHUMU BUXOPaMH, MiABUILYE OMCHUIIALIIIO, IPYTUii, 0GYMOBJIEHUI 3B'I3aHUMU

cTaHamMy MaiiopaHy B IPUITIOBEPXHEBOMY 1IApIi IJIiBKY 3 TOIMOJIONIYHOIO HAAIIPOBIAHICTIO, 3HIIKYE ii.

Pedepar aHI1iliCbKOIO:

SUPERCONDUCTORS WITH IRON IONS, TEMPERATURE DEPENDENCE OF MICROWAVE RESPONSE OF
SUPERCONDUCTORS, EFFECTIVE MICROWAVE IMPEDANCE, TOPOLOGICAL SUPERCONDUCTOR, MAJORANA
BOUND STATES. The object of research is the processes of interaction of the microwave (MW) field with unusual
superconductors in the superconducting state. The purpose of the work is to conduct a comparative analysis of
the characteristics of the response of the resonator with films of type II superconductors and to study the
influence of a number of factors on the characteristics of the response of the resonator with the FeSeTe film.
Research methods - experimental measurement of the MW response of resonators with a superconductor film as
a function of temperature with subsequent determination of the surface resistance of the films as a characteristic
of the absorption of MW energy. The results of the improvement of the vacuum chamber in the composition with
the SRDK-415DP cryocooler are presented. Numerical modeling of the electrodynamic characteristics of a
superconducting cylindrical resonator with the HOm1 type of oscillations in the X- and K-frequency bands with the
sample was carried out. The resonator (IP of CAS) was used to measure a number of new samples of FeSel-xTex
superconductor films. A general analysis of all experimental results obtained by the authors in 2022 and 2023 was
conducted and a hypothesis is formulated: the peculiarity of the response of the FeSeTe superconductor film in
the MW magnetic field is caused by two competing mechanisms of the dissipation of the MW energy in the film,
one mechanism associated with magnetic vortices increases the dissipation, the second is due to Majorana bound
states in the near-surface layer of the film with topological superconductivity, reduces it.

Inpexkc YIK: 537.8.029.6;621.37.029.6, 538.945
Koau TemaTHYHHUX PyOpPHK: 29.35.23, 29.19.29

KepiBHHUKH po6OTH



BiacHe IIpizBuie Im'sa ITo-6aTbKoBi:Uepnak Mukosna Tumodiiiosuy
HaykoBHH CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: 3akyi04HMii 3BT 3a pe3ysbTatamu BUKoHaHHs HIP "Bam6yk-2"
Haszpa HTII aHrsi#icbKo¥0: Final report on the results of the R&D "Bambuk-2"

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpumaHi pe3yJIbTaTH: Marepianu, MeTogu, Teopii

l'asry3b 3aCTOCYBaHHSI: HOBITHI MaTepiany, BKJIIOYAI0YM KPiOTeHH] MaTepiasiy, AJist CTBOPEHHS CYy4aCHUX

MiKPOXBUJILOBUX KPIOT€HHUX MIPUJIAIIB
PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: 3sit npo HIIP: 44 c., 17 puc., 23 mxepes. O6'eKT JOCiiKeHHs TEPMiHOM— ITPOLIECH B3aEMO/Iii
MiKpOXBUJIbOBOTO (MX) 1107151 3 HE3BMYAlHMMU HAJITPOBiIHUKAaMK B HAANIPOBiAHOMY CTaHi. MeTa poboTH —
[IPOBECTH NOPIBHSJIBHUI aHaJli3 0COOIMBOCTEN Bifil'yKy pe30HaTOpa 3 IJIiBKaMU HaJIpoBinHUKIB II-ro pony Ta
BMBYMTH BIUIUB HU3KU (PAKTOPIB, a came, CKJIafy HaAIIPOBiTHYUKIB, YACTOTH, TOBLUIVHY IJTiIBOK HAJIIPOBITHMKIB Ha
0CO6IMBOCTI BifiryKy pe3oHaTopa 3 niiBkoio FeSeTe. MeTony foCaiIpKeHHs — eKClleprMeHTalbHe BUMIpIOBaHHS MX
BiIT'YKy PE€30HATOPIB B 3aJIEXKHOCTI Bifl TEMIIEPATYyPHU BiJj, HU3BKOIO 1O KPUTHUYHOI 3 IOaJIbIINM BU3HAYEHHSIM
[IOBEPXHEBOTO OIOPY IJIIBOK SIK XapaKTepPUCTUKY NOrIUHAHHSA MX eHeprii, yrcesibHe MOZeJIIOBaHHS Ta OOGPOGIISIHHS
Pe3yJIbTaTiB BUMiPIOBaHHS 32 IOIIOMOTOIO IIPOrPaMHOI0 IIPOLYKTY, CTBOPEHOro B IHCTUTYTI pamiodisuky Ta
esniekTpoHiku iM. O.41.YcukoBa HAH Ykpainu (IPE HAHY). EkcriepuMeHTanbHO OTPUMAaHO XapaKTePUCTUKU
IIBUAKOCTI OXOJIOJPKEHHS y BaKYyMHIll KaMePi 3 TENJIOBUM €KpaHOM i 6€3 Hboro. [IpoBeieHO YncebHe
MOJeJIIOBaHHS KBa3iONTUYHOIO JIieJIEKTPUYHOTIO PE30HaTOpa 3 pasianbHoo minnHoio (KIP) 3i 3pazkamu
HaJIpOBiNHUKIB. [linTBEpAKeHO, 1110 BUsIBJIeHA 0COOIUBICTD BiAryKy HagmposinHoi miiBku FeSexTel-x BincyTHS B
niBKax iHIMMX HaanposigHuKiB II pony. ITpoBeneHo Hali3 PisUYHUX €(PEKTIB, IKi MOXKYTb JIEXKAaTH B OCHOBI

ocobsanBocTi MX BiAryky pesonaropa 3 miiBkoio FeSexTel-x.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: ocninkenns GisuyHnx BIaCTUBOCTEl HOBUX

MaTepuasis, a came, HAJIIPOBiOHYKIB 3 iOHaMU 3ai3a
Bnyins HTII Ha moBKiJjs:

Brnposagskenns HTII: 3sit no HIJIKP, Pesysibsratu HIP 3a 2023p. € 4pyro 4acTHHOIO IIPOEKTY,
pospaxosaHoro Ha 2022-2023 pp.
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IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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