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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

KBaHTOBI fiBUILIA ITPY B3A€MO[Iii €JIEKTPOMArHiTHMX XBUJIb 3 TBEPLOTIIBHUMUA HAHOCTPYKTYPaMU

Ha3sBa po6oTH aHIJIilICbKOIO:

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

PedepaT ykpaiHCbKOIO:

B xogi 1 etanty HJIP 6ysi0 mokasaHo, 110 mapyBaTi HAAITPOBIAHUKY 3aBISIKY CBOiN crieluQivHil HesiHiNHINA peakiii
Ha cJ1abKe IIOCTiiiHe MarHiTHe I0JIe € rinepooiYHUMU CepelOBUILAMHU, SIKi MOXKHA HAJIAIITOBYBATH B IMPOKOMY
TT'u-pianasoni. Bysio BUB4YEHO pe30HAHCHY MTPO30PIiCTb MapyBaTOro HaAIIPOBiNHUKA, iHIYKOBAHOTO 30YIPKEHHSIM
JIOKaJi30BaHUX XBUJIb 3 HEMOHOTOHHOIO IACIIEPCielo. ByJio BUSIBUIIEHO, 110 MarHiTHE IMOJIE MOCTIMHOTO CTPYMY
MO>K€ HaJIalITOBYBATH €JIEKTPOMArHITHI BJIaCTUBOCTI IIAPyBaTOr0 HAJIPOBiGHIKA TAKUM YMHOM, 06 CrIocTepiratu
K crieuudivHi IBOMIKOBI, Tak i 3BUYalHi OJHOIYKOBI 3aJI€5KHOCTI [IPOIYCKaHHS Bif KyTa nafiHHs XBuji. Takox
0yJ10 BUBYEHO OIIMPEHHS rayCCOBOI0 TEParepLoBOro Iyyka 4epes IJ1aCTUHY IapyBaToro aillpoBiIHUKA, KOJIK
ITy4OK MaJia€ Ha 3pa30K HOPMAaJbHO, i MOJIsIpr3allis BUIPOMiHIOBaHHS TaKa, 1[0 MarHiTHe MoJe JEXUTh Y IIIOUMHI
mapis. Y uboMy BUIanKy cTpym xosedcoHa MixX mapamu IpU3BOIUTH [10 JIIH3YBaHHS BUIIPOMIHIOBAaHHS 3aMiCTh
poscitoBaHHsl. Bisbliie TOro, 3aBAsIKY HeJliHINHIN eleKTpoAuHaMIli B IIapyBaTOMy HaJIIPOBiIHUKY OKYCHA BifJICTaHb
Ta €(PEKTHBHICTb 3aJI€KaTh BiJl aMIUIITyiY BUIIPOMIHIOBaHHS. BuBesieHO HeJliHiliHI piBHSIHHS 171 3MiHM IUPUHU

IIy4Ka i KpUBU3HU (PPOHTY XBUJIi B3LOBXK IIy4Ka.

Pedepar aHIJIiHCBKOIO:

During the 1st 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.
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Ha3zga HTII yKpaiHCBKOIO: AHasiTiyHa 3a/1€5KHICTh KOeilieHTy MPOXOJIKEHHS €JIEKTPOMATHITHUX XBHJIb
Kpi3b lWapyBaTUM HAAIPOBILHUK Bill 30BHIIIHLOTIO MTOCTIMHOTO MArHiTHOTO I10J1 Ta YMOBU BUHUKHEHHS
PE30HAHCHOTO IPOXOPKEHHS XBUJIb. AHaJITU4HI Bupasu 1151 GOKyCHOI BigcTaHi Ta epekTUBHOCTI POKYCyBaHHS
TeparepL,0BOro XBMUIbOBOrO rayCCOBOrO MydKa IIPYU KOT0 NPOXOKEHHI KPi3b IapyBaTUN HAINIPOBITHUK Ta
KOMIT'IOTEPHA MOJIEJIb [J151 YMCEJIBHOTO MOJIEJIIOBAHHS TAKOTO IIPOXOIKeHHs. [IpoMi>xkHmMM 3BiT 32 1 eran H/IP

«KBaHTOBI sBUIIA IPU B3a€MOZ|] €JIEKTPOMATHITHUX XBUJIb 3 TBEPAOTIIbBHUMY HAHOCTPYKTYpAMU»

Hazpa HTII aHrsi#icbKO0: 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 Ist stage of the project "Quantum phenomena in the interaction of electromagnetic waves with
solid-state nanostructures"
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I‘a.nysb 3aCTOCYBaHHSI: Pesy ibTaTyl IPOEKTY MOKYTh BUKOPUCTOBYBATHCH IIPY ITPOEKTYBaHHI HOBUX IIPUCTPOIB
TeparepLoBOro niarna3oHy. TakoK OTpUMaHi pe3yJIbTaTy JOIMOBHATh iCHYIOYi TEOPii €JIEKTPOAMHAMIKY IapyBaTUX
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