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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TeparepioBa mxo3edCoHiBChKa [1J1a3MOHiKa, KOHTPOJIbOBaHA CTATUYHUM MarHiTHUM TOJIEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Terahertz Josephson Plasmonics Controlled by Static Magnetic Field

PedepaT ykpaiHCbKOIO:

[lapyBaTi HAANPOBIOHUKY — TIEPIOANYHI CTPYKTYPH, B IKUX TOHKI HAAIIPOBIAHMKOBI IapU €JIEKTPOIMHAMIYHO
NIOB’13aHi Yepes TOBIL] AieJIeKTPUYHI apy BHYTPimHIM epekToM JxKo3edcoHa. Uepes Te, 0 CTPyM NONEPEK LIapiB
Mae pKo3eCOHIBCbKY IPUPOY, €JeKTPOAMHAMIUHI PIBHSIHHS Y IIApYBAaTUX HAJIIPOBITHMUKAX € HEJIIHINHUMMU.
AnizoTpormnis mapyBaTHUX HAJIIPOBIIHUKIB CIIpUSE PO3NOBCIOIKEHHIO XBUJIb TEPArepLEBOro Jiala3oHy, SKui
aKTMBHO PO3BUBAETHCS uepe3 6e371i4 LiKaBuX 3aCTOCYBaHb. B JaHOMY IIPOEKTi 6yJ10 LOCTiIKEHO BILIUB
30BHIIIHBOTO MOCTIMHOTO MArHiTHOTO I10JI Ha PE30HAHCHE MIPOXOJIKEHHS TeparepLeBrX XBUJb KPi3b CUCTEMY, IO
CKJIQZIA€ThCH 3 IIAPyBATOrO HAAIIPOBIAHMKA TA JBOX Li€JIEKTPHKIB. 3a7a4y BUPIIEHO 3a NOIIOMOIOI0 METOLY
TpaHc@ep-MaTpullb. B IpoexTi po3paxoBaHi TpaHchep-MaTpulli, IKi OIUCYIOTh BIUIMB IIOCTIMHOTO MarHiTHOTO IMOJIs
Ha pO3MOBCIOIKEHHS XBUJIb Y IIAPYyBaTOMY HAJIIPOBIAHUKY, i OTPUMAHO BUpa3 AJ1s1 KoedillieHTa IPOXOIKEHHS
Kpi3b BCIO cucteMy. OKpiM TOTrO, OTPMMAaHO JOUCIEPCiiHiI PiIBHSAHHS OJ151 CAMETPUYHUX Ta aHTUCUMETPUYHUX
JIOKaJi30BaHUX MOJI, Ta IPOAHaJi30BaHO BIIJIMB MArHiTHOTO I10J151 HA 3aKOH AucIepcii tux Mol 30Kpema MoKas3aHo,
110 361/IbIIE€HHS MarHiTHOTO MOJISl IPU3BOLUTD JO 3CYBY OUCHEPCITHMX KPUBUX B 00J1aCTh HU3bKUX YaCTOT. B
[IPOEKTi IPOJEMOHCTPOBAHO, 1[0 PE30HAHCHE ITiTICUJIEHHS IPOXOPKEHHS XBUJIb KPi3b CUCTEMY I10B’S13aHO 3i
30yIpKEHHSIM JIOKAJIi30BaHUX XBUJIb. Lle 3arajibHOBIZIOME sIBUIIE Mae OCOOJIMBOCTI 3aBJIIKM aHOMaJIbHI gucrepcii
JIOKaJIi30BaHUX >K03€(COHIBChKUX IJIa3MOBUX XBUJIb. [0 TOTO K, HEJiHIMHICTb 3K03€(COHIBCHKO] My1a3MU
I03BOJIsI€ €PEKTUBHO KePyBaTH JIOKaIi30BaHUMU XBUJLSIMU 32 JIOTIOMOTOIO [TOCTITHOTO MarHiTHOro nossi. B
Pe3yJbTaTi poro, 0671aCTi MAKCUMaJIbHOTO KoeQillieHTy ITPOXOIKEHHS MOXKYTh OYTH HaJIalllTOBaHi
BHMKOPHUCTOBYIOUM IIOCTillHE MarHiTHe noJje. TakuM YMHOM, IIPU PiKCOBAHIN YaCTOTi Ta KyTi Na/liHHS, MOXKHA
CIiocTepiratv pe3oHaHCHE MPOXOIKEHHS KPi3b JOCIIIKYBaHy CUCTEMY HAJIAIITYBAHHAM 30BHIIIHLOTO ITIOCTIMTHOTO

MAarHiTHOTO MOJId.

Pedepar aHr1ilicbKOIO:

Layered superconductors are periodic structures in which thin superconducting layers are electrodynamically
related through the thicker insulator ones by means of intrinsic Josephson effect. Since the current across the
structure has Josephson nature, electrodynamics equations in layered superconductors are nonlinear. The
anisotropy of the layered superconductors supports the propagation of waves of terahertz frequency range, which
is actively developing due to the variety of interesting applications. In the current project, the effect of external dc
magnetic field on the resonant transmission of terahertz waves through the system that consists of a layered
superconductor and two insulators was studied. The problem was considered in the transfer-matrix approach. In
the project, the transfer-matrixes that describe the effect of dc magnetic field on the waves propagation in the
layered superconductor are obtained and the expression for the transmission coefficient through the whole
system is received. Besides, the dispersion equations for symmetric and antisymmetric modes are calculated and
the effect of dc magnetic field on the dispersion law of these modes is analyzed. In particular, it is shown that the
increase of the magnetic field causes the shift of the dispersion curves to the low-frequency region. It is
demonstrated in the project that the resonance amplification of the transmission of the waves through the system
is related to the localized modes excitation. This well-known phenomenon has peculiarities due to the anomalous
dispersion of the localized Josephson plasma waves. In addition, the nonlinearity of the plasma enables effective
control of the localized waves by means of dc magnetic field. As a result, the region of maximal transmission can be
adjusted using the dc magnetic field. Thus, at fixed frequency and incident angle one can observe the resonance



amplification of the transmission through the studied system by changing the external dc magnetic f
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: 3Bit 3a H/IP «Teparepuosa 1k03e(COHIBChKA TIA3MOHIKa, KOHTPOJIbOBAHA

CTaTUYHUM MArHiTHUM nosieM» (udp «JIxosedcoHika-2»)

Ha3zpa HTII aHrsiicbKO0: Report of the scientific work "Terahertz Josephson Plasmonics Controlled by

Static Magnetic Field" (identification "Josephsonics-2")
HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: Pe3yibTaTy IIPOEKTY MOKYTh BUKOPUCTOBYBATHCH IPY IIPOEKTYBAaHHI HOBUX IIPUCTPOIB
TeparepLoBOro niarna3oHy. TakoK OTPUMaHi pe3yJIbTaTy JOMOBHATh iCHYIOYi TeOopii €JIEKTPOAMHAMIKY IIapyBaTUX

HAJIIPOBIIHUKIB.
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: PesynbraTu nocifskeHHs! JOTOBHIOOTH i PO3IMIMPIOIOTH iCHYIOUI YSBIEHHS PO €JIEKTPOMAarHiTHi
IpOLECH Y apyBaTHX HAANIPOBiJHUKAX. 30KpeMa, B pOOOTi BCTAHOBJIEHO XapaKTeP BIIJIMBY 30BHIIIHbOTO
IIOCTITHOTO MarHiTHOTO I10JIs1 Ha JUCIIEePCiiiHi KpYBi Ta KoedillieHT NPOXOIKEHHS TeparepLieBUX XBUJIb KPi3b
IIapyBaTUM HAJIPOBiIHUK OTOYEHUH IBOMA Ji€JI€KTPUKAMHU, IO MOKe OyTA BUKOPUCTAHO Y NOJAJIBIIOMY [AJIS
OIMCY €JIEKTPOIMHAMIYHUX SBUIIL Y CUJIBHO aHI30TPOIHUX HAANIPOBIIHUKOBUX CTPYKTypax. OKpiM TOTrO, OTpUMaHi
Pe3yJbTaTU MOXYTb 3HAWTH IIPAaKTUYHE 3aCTOCYBaHHS IIPU PO3poOLi IeTEKTOPiB, IKepeJl i PinbTpiB TeparepLeBoro
BUIIPOMIHIOBaHHS. Y CBOIO Yepry, TeparepLeBi TEXHOJIOTII MalOTh 6€3J1i4 NOTEHLiHO BKIMBUX IPAKTUYHUX
3aCTOCYBaHb Y Pi3HOMAHITHUX raiyssx, 30Kpema y cucTeMax 0e3IeKku, MeIn4yHil iarHoCcTulli, KOHTPOJi

HaBKOJIMIIHBOTO CEPEIOBUIIA, TOMIO.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: cteopenns Teopiii Ta METOIMK [J11 PO3BUTKY

HayKOEMHUX TE€XHOJIOTIN
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTuyHa peasisanis HTTI
IloyaTok eramy:
3aKiHYeHHs eTamny:
Crnio>KHuBavi NPOAYKILii:

IlepcrieKTHBHI PUHKH: [HcTUTYT Makca [11aHKa CTPYKTYpH Ta IMHAaMiku pedoBuay, Himewunna, PIKEH,

SInonis, IncTutyT TeopeTnyHoi ¢izuku im. M.M.Borosto6oBa, Ykpaina
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 10 HaAAIOTHCS iHBECTOPY IiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HAAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

Hazsa HTII pra'l'HCbKOIO: Teopist IPOXOIKEHHS TEpArepLeBUX XBUJIb KPi3b IVIACTUHY MIAPYBATOIO
HaJAIIPOBiIHUKA, TIOMILIEHOTO MK IBOMA Ji€JIEKTPUKaMU, 32 HASIBHOCTI 30BHILIHBOTO IIOCTIMHOTO MarHiTHOTO I10JI4

B T€pPMiHax TpaHCchep-MaTpHULlb.

Ha3zpa HTII aHrsi#icbKo0: Theory of the transmission of the THz waves through the slab of layered

superconductor placed between two dielectrics in the presence of an external static magnetic field.
HTII, sixy nepen6a4asiocsi CTBOPUTH.

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBAHHSI: Pe3y ibTaTyl IIPOEKTY MOKYTh BUKOPUCTOBYBATHCH IPY IIPOEKTYBAaHHI HOBUX IIPUCTPOIB
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IPOLECH Y IapyBaTHX HAANIPOBiJHMKAX. 30KpeMa, B pOOOTi BCTAHOBJIEHO XapaKTeP BILJIMBY 30BHIIIHbOTO
IIOCTiTHOTO MarHiTHOrO I10JIs1 Ha JUCIIEePCiiiHi KpYBi Ta KoedillieHT NPOXOI)KEHHS TeparepLieBUX XBUJIb KPi3b
IIapyBaTUM HAJIPOBiIHUK OTOYEHUH IBOMA Ai€JI€KTPHUKAMHU, IO MOKE OyTA BUKOPUCTAHO Y NOJAJIBIIOMY [JIS
OIMCY €JIEKTPOJMHAMIYHUX SBUIL Y CUJIBHO aHi30TPOITHUX HAAIPOBIIHUKOBUX CTPYKTypax. OKpiM TOTrO, OTpUMaHi
Pe3yJbTaTU MOXYTb 3HAUTH IIPAKTUYHE 3aCTOCYBaHHS IPU PO3poOLi IeTEKTOPiB, IKepeJ i PinbTpiB TeparepLeBoro
BUIIPOMIHIOBaHHS. Y CBOIO Yepry, TeparepLeBi TEXHOJIOTI MalOTh 6€3J1i4 MOTeHLiHO BaKIMBUX IIPAKTUYHUX
3aCTOCYBaHb Y Pi3HOMAHITHUX raiyssx, 30Kpema y cucTeMax 0e3IeKku, MeIn4yHil IiarHocTulli, KOHTPOJTi

HaBKOJIMIIHBOTO CEPEIOBUIIA, TOMIO.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: cteopenns Teopiii Ta METOIUK [J1 PO3BUTKY

HayKOEMHUX TEXHOJIOTIN
Bnyiue HTII Ha mOBKiJjIs:
Bnposags>keHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnisanis HTTI
IloyaTok eramy:
3aKkiHYeHHSs eTamy:
Crnio>KuBavi NPOAYKILii:

IlepcrieKTHBHI PUHKH: [HcTUTyT Makca [T1aHKa CTPYKTYpH Ta IMHAaMiku pedoBuay, Himeuunna, PIKEH,

SInonis, InctutyT TeopeTnyHoi ¢izuku im. M.M.borosto60Ba, Ykpaina
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 06CAT iHBECTHILLiH, THC. TPH.:
IIpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHSI. Hi
IloTeH1iaIbHUH 0OCST IIPOJASKY, THC. TPH..
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