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4. JI>)kepeJsia Ta HanpssMU (piHaHCYBaHHA

IligcraBa aJ1a NpoBeAeHHs PoOiT: 34 - HOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPTaHOM BMKOHABUOi BIaJ1, aKaZeMiero HayK

(ro;10BHMMU PO3NOPSIAHMKAMU OI0IKETHUX KOIITIB Ha TpoBeaeHHs HIIKP)

KIIKBK: 2201300



Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar pinaHcyBaHHS 3a 3BiTHHH eTam: 563.889 Tuc. rpH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

KBaHTOBI ABUlIA IIpU B33€MOII,i'1' eJ'IeKTpOMaI‘HiTHI/IX XBUJIb 3 TBCpﬂOTi]’IbHI/IMI/I HaHOCTPYKTypaMHn

HasBa po6oTH (aHrJ1)

Quantum phenomena in the interaction of electromagnetic waves with solid-state nanostructures

Pedepar (yxp)

B xomi 1 eranny HIP 6ys0 nokasaHo, 1O MapyBaTi HaJIPOBIIHUKY 3aBASIKM CBOill cnienudiyHill HemiHINHIN peakuii Ha ciabke
MOCTillHE MarHiTHe ToJjie € Tinep6oJiYHMMU CEepelOBUIAMH, SIKi MOXKHA HaJyAlITOBYBaTWM B IMpokomy TIu-gianasoHi. Byno
BUBYEHO pE30OHAHCHY IIPO30PIiCTh IIAPYBaTOr0 HAANPOBIIHMKA, IHIYKOBAHOrO 30YIPKEHHSM JIOKAJIi30BaHUX XBWJIb 3
HEMOHOTOHHOIO Jucrepcielo. byo BUSBUIEHO, IO MarHiTHe I0JI€ MOCTIMHOTO CTPYMy MOJKE HaJIAlITOBYBATH €JIEKTPOMArHITHI
BJIACTUBOCTI IIapyBaTOTO HAJANPOBITHUKA TaKUM YMHOM, 1106 CTIoCTepiraTu sk crienn@iyHi ABOIMIKOBI, TaK i 3BMYalHi OJJHOIIYKOBI
3aJI€KHOCTI MPOITYCKaHHS Bif KyTa naniHHs XBuil. Takok Oys0 BUBYEHO MOIIMPEHHS! rayCCOBOTO TEPareploBOro Iy4yka dyepes
MJIACTMHY IIApyBaTOro AaAIPOBiIHMKA, KOJM MYyYOK MaJa€ Ha 3pa30K HOPMAJIbHO, i MOJSpU3allis BUIIPOMIHIOBAHHS Taka, LIO
MAarHiTHe MoJie JIEKUTb y IUIOMUHI mapiB. Y IbOMY BUIAAKy CTpyM [Dxo3edcoHa MiX Iapamy NPU3BOIUTH O JIH3YBaHHS
BUAINPOMIHIOBAaHHS 3aMiCTb PO3CilOBaHHS. Bisnblie TOro, 3aBOgKu HEJNiHIMHIA eJIeKTpPOAMHAaMIli B IIApyBaTOMY HaANPOBIOHUKY
¢okychHa BincraHp Ta epEKTHUBHICTb 3a/eXaThb Bifl aMIUITyyX BUIIPOMIHIOBaHHs. BuBeZeHO HesiHiHI PIBHSHHS 1711 3MiHU

HMIAPUHU ITy4YKa i KpUBU3HU (PPOHTY XBUJIi B3OBXK IyUKa.
Pedepar (aHrI)

During the 1Ist stage project, it was shown that layered superconductors, due to their specific nonlinear response to a weak
constant magnetic field, are hyperbolic media that can be tuned in a wide THz range. The resonant transparency of a layered
superconductor induced by the localized waves excitation with nonmonotonic dispersion was studied. It has been found that a
DC magnetic field can adjust the electromagnetic properties of a layered superconductor to observe both specific two-peak and
conventional single-beam transmission dependences on the angle of incidence of the wave. The propagation of the Gaussian
terahertz beam through a slab of layered conductor when the beam falls normally to the surface was also studied, and the
polarization of the radiation is such that the magnetic field lies in the plane of the layers. In this case, the Josephson current
between the layers leads to the lensing of radiation instead of scattering. Moreover, due to the nonlinear electrodynamics in the
layered superconductor, the focal length and efficiency depend on the amplitude of the radiation. The nonlinear equations for
changing the beam width and the curvature of the wave front along the beam are obtained.

Ingexc YIK: 621.396.67; 621.372.8; 621.3.029.6, 621.373.8.01; 621.375.8.01, 669; 621.315.59:539.24, 669:[621.315.59:544.35, 538.9 ,
538.945 , 537.87; 621.371

Kopu TematnuHux pyopuk HTI: 47.43.25, 47.03.07, 53.41.41, 53.41.49, 29.19.03 , 29.19.29 , 29.35.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykuii (yKp): AHasiTUYHa 3a/1eXKHICTb KoedillieHTy IPOXOIKEHHS! €IEKTPOMAarHiTHUX XBUJIb KPi3b IapyBaTUM
HAZNPOBiIHYK BiJl 30BHIMIHBOTO MOCTIfHOTO MArHiTHOTO I10JIS1 TA YMOBY BUHUKHEHHS! PE30HAHCHOTO MTPOXOIPKEHHS XBUJIb.

AnastiTnyHi BUpasu A5 GOoKyCHOI BifcTaHi Ta e(peKTUBHOCTI (POKYCYBaHHS TEPArepL,0BOro XBUJIbOBOTO rayCCOBOTO Iy4Ka IpU



MOro MPOXOIKEHHI Kpi3b lIapyBaTUI HAJIPOBIJHMK Ta KOMII'IOTEPHA MOAEJb ISl YACEJIBHOIO MOJIEJIIOBAHHS TAKOTO
npoxokeHHs. [Tpomikuui 3BiT 3a 1 eran HIIP «KBaHTOBI s1BUILA ITPY B3a€MO/Iii €JIEKTPOMATrHiTHUX XBUJIb 3 TBEPLOTIBHUMU

HaHOCTPYKTypammu»

Hassa npoaykii (anrui): Analytical dependence of the transmission coefficient of electromagnetic waves through a layered
superconductor on the external DC magnetic field and the conditions of resonant transmission of waves. Analytical expressions
for the focal length and focusing efficiency of a terahertz Gaussian wave beam as it transfer through a layered superconductor
and a computer model for numerical simulation of such a transfer. Report for the 1st stage of the project "Quantum phenomena

in the interaction of electromagnetic waves with solid-state nanostructures"
OuikyBaHi pe3yabrati: Metonu, Teopii

I‘a.nysb 3aCTOCYBaHHI: PeSyJ’IbTaTI/I IIPOEKTY MOXXYTb BUKOPUCTOBYBATUCH I1PU HpOGKTyBaHHi HOBUX HpHCTpOiB TEPArepuoBOro

JianasoHy. Tako>X OTpUMaHi pe3yabTaTy JOIOBHSTH iCHYIOUi TeOopii eIeKTpOgMHAMIKY MIAapyBaTUX HAJTPOBiIHUKIB.

Onuc npozykuii (ykp): OTprMaHHs HOBUX QyHJIJaMEHTAIbHUX 3HaHb NP0 LIApyBaTi HAANIPOBIJHUKY, 30KPEMa, BCTAHOBJIEHHS
MOXJIMBOCTI KEPYBaHHS SIBUIIEM PE30HAHCHOTO NIPOXOIPKEHHS €JIEKTPOMArHiTHUX T€ParepLOBUX XBUJIb KPi3b lIapyBaTUl
HAJTPOBiIHMK 30BHIIIHIM MTOCTIHHUM MarHiTHUM MoJeM. [I711 TEOPETUYHOTO JOCTiIKEHHS 3a71eXKHOCTI (POKYCHOI BifcTaHi Ta
e(peKTUBHOCTI (POKYyCYBAHHS Bif] MOTYXHOCTI IpKepeJia XBUIb Ta BilCTPOIOBAHHS YaCTOTH BU-TIPOMiHIOBAHHSI Bif|

IK03e(COHIBCBKOI [171a3MOBOI YaCTOTH. Y3araJbHEHHS pe3yJbTaTiB, OTpPUMaHuX 3a HIP.

ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII: CTBOpEeHHSI T€OPiil Ta METOJIUK JJI11 PO3BUTKY HAYKOEMHUX TEXHOJIOTIN
Cragis 3aBepmenocri HTII: Ines, koHuenuis, 3sit mo HIJIKP

Bnposazykennsa HTII: He BinpoBamkeHO

CTpoKH BIIPOBaZ>KEHHS!

Bupo6HuK npoaykuii: IncTuTyT pangiodisuku ta enexrponiku iM. O.4.Ycukosa HanionanpHoi akazemii Hayk Ykpainu
Cno>kuBayi NpoyKuii:

IlepcnexkTuBHI puHKH: [HCTUTYT Makca [1aHKa CTPyKTypy Ta AMHAMIKY pedoBUHM, HiMewyunHa, IHCTUTYT di3nKo-XiMivHUX
nmocaimkens (PIKEH), Snowist, XapkiBcekuil HalionanpHui yHiBepeuTeT iM. B.H. Kapasina, Ykpaina, InctutyT ¢disuku HAH

YKpainy, Ykpaina
IIpaBa iHTe/IEeKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu ta ymoBu nepepavi npogykuii: Crinbai HIIKP
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