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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka npunafoBux CTPYKTYP €J1eKTPOHHOI IPOTUii Ha OCHOBI (POTOHHUX KPUCTaJIiB 3 aKTUBHUM LIapOM

TEeJYPURY KaaMilo

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of electronic countermeasure device structures based on photonic crystals with an active layer of
cadmium telluride

Pedepar yKpaiHCBKOIO:

Po3pob6seHo TexHiyHe 3aBJJaHHS Ha BUKOHAHHS HAyKOBO-[OCiAHOI po6oTy. Po3pobiieHo Ta anpoboBaHO HUBKY
J1abOpaTOPHUX CTEHIB [JIs1 AOCJiI)KEHHS XapaKTePUCTUK IIPOIyCKaHHS Ta Bilj3epKajI€eHHS PaJioXBUJIb
MiJliMeTpoBoOro Ta cM aiana3ony miiBkamu CdTe Bif mOBKUHYU XBUJIi, aMILJIITYAY Ta TPUBAJIOCTi CBITOBUX iMITyJIbCIB,
Kl HaIXOsITh Ha MIOr0 TIOBEPXHIO Ta JJIs1 NOCIIiIPKEHHS TeXHIYHUX XapaKTEePUCTHUK IJIaHAPHOTO (POTOHHOT'O
KpUcCTay 3 fePeKToM JJ1s1 pe30HaHCHOro QisIbTPy CM pajiiofiiariazony i (pOTOHHO-KPUCTAJIIYHUX IPOMEHEBUX
[epeMMKaviB MM-XBUJIb Ha OCHOBI IIJIIBKOBUX IIAPiB TeJypuay KajaMito. Po3po6sieHo mporpamy i TeOPEeTUIHOrO
MO/JIEJIIOBAHHS 3aJIEXKHOCTI NPOITYCKAaHHS Ta BifA3€pKalieHHs PaflioXBUJlb, Ta IPOBEJEHE AOCIiI>)KEHHS BIVIUBY
KOHLIeHTpalii i BesinynHy KoeillieHTiB 3aTyxaHHS I7Ia3MOBUX KOJIMBaHb gNn i gp Ha AUCIHEPCifiHI CIeKTpU
IO3BOJIMJIO 3aIIPOIIOHYBATU BUPa3 17151 3aJ1e5KHOCTI g(Ne), sIKUii 03BOJIsIe OTPUMYBATH SIKICHO 1 KiJIbKiCHO BipHi
MOJeJIbHI CIIEKTpaJIbHi 3a71eXHOCTI AJ1 KoedilieHTa 3aoMeHHs i koedilienTta Bin6uTTsi. CTBOpEHO METOIIMKY Ta
IIPOBEJIEHO anpoballio Jab0PaTOPHOro CTEHIY /1J1S BU3HAUEHHS TeXHIYHUX XapaKTePUCTUK [1JIaHAPHUX I1JIiIBKOBUX
THYYKHX BUCOKOYACTOTHUX IIEPEMUKAUIB HA OCHOBI IpuianoBoi crpykrypu ITO /p-CdTe /p+-ZnTe, 30Kkpema Ha
THYYKUX HigKaagKax. Po3po6eHo MeToauKy Ta IPOBEEHO arpoballilo 1ab0paTOPHOro CTEHY OJ1s1 BUBHAYEHHS
IOBXXUHU XBWJIi IMITyJIbCHOTO MOHOXPOMATUYHOTO BUIIPOMIHIOBAHHS BUIMMOTIO [iala3oHy 3 4acToToo A0 100 MI'y,
3aCHOBAHUI Ha €KCIIEPUMMEHTaJIbHOMY BUMipPIOBaHHI CIIEKTPaJIbHOI 3aJ1€XKHOCTi (POTO CTPYMY IBOCTOPOHHE-
4YyTJIMBOTO IIJIIBKOBOTO COHSUHOro eaneMmenty SnOx:F/CdS/CdTe/ITO, npu #oro ocBiTi€HHi 3 GPOHTANIbHOI
CTOPOHU BUNPOMIHIOBaHHSIM JIOBXKMHY XBUJIi IKOTO Tpeba BU3HAYUTH. PeasnizoBaHO JonpalboBaHi METOAU
dhopMyBaHHS IIJTiIBOK TENYypULy KaIMil0 METOJOM MarHeTPOHHOTO PO3IUJIEHHS Ha ITIOCTIHHOMY CTPYMi Ta METOJOM
TEPMOBaKyyMHOI'O PO3IMJIEHHS Ta BUTOTOBJIEH] TOHKI IIiBKY TEJYpULy KagMito. OTpUMaHO JaHi PO CTPYKTYPY,

OITUYHI Ta €JIEKTPUYHI BJIACTUBOCTI 3Pa3KiB IJIIBOK TEJIYPULY KAJMIiIO.

Pedepar aHIJIiHCBKOIO:

The Technical Specification for carrying out the research work has been developed. A series of laboratory test
benches has been developed and tested to study the transmission and reflection characteristics of millimeter-
wave and centimeter-wave radio radiation by CdTe films as functions of wavelength, amplitude, and duration of
light pulses incident on their surface, as well as to investigate the technical characteristics of a planar photonic
crystal with a defect for a resonant filter in the centimeter-wave radio band and photonic-crystal beam switches
for millimeter waves based on cadmium telluride thin-film layers. A software package for theoretical modeling of
the transmission and reflection of radio waves has been developed. A study of the influence of carrier
concentration and the values of plasma oscillation damping coefficients gn and gp on dispersion spectra made it
possible to propose an expression for the dependence g(Ne), which enables obtaining accurate model spectral
dependences for the refractive index and reflection coefficient. A methodology has been developed, and the
laboratory test bench has been tested for determining the technical characteristics of planar thin-film flexible
high-frequency switches based on the ITO/p-CdTe/po/p-ZnTe device structure, including those fabricated on
flexible substrates. A methodology has been developed, and the laboratory test bench has been tested to
determine the wavelength of pulsed monochromatic radiation in the visible range at repetition frequencies up to
100 MHz. The method is based on experimental measurement of the spectral dependence of the photocurrent of a



double-sided-sensitive thin-film solar cell SnOn:F /CdS /CdTe/ITO. Improved methods for forming CdTe thin films
by DC magnetron sputtering and thermal vacuum evaporation have been implemented, and CdTe thin films have
been fabricated. Data on the structure, optical, and electrical properties of cadmium telluride thin-film samples
have been obtained.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: JIa60paTopHUii 3pa30K YaCTOTHO-CEJIEKTUBHOTO, KEPOBAHOTO CBITIIOM, (POTOHHO-
KPUCTAJIIYHOTO MEPEMUKAYa MM XBUJIb Ta QaHTEHU HA OCHOBI IJIAHAPHOTO (POTOHHOTO KPUCTATy 3 KEPOBAHUMU

napameTpaMy Pe30HaHCHOI YaCTOTU

Hassa HTII aHI/IiHiCBKOIO: A laboratory prototype of a frequency-selective, optically controlled photonic-
crystal millimeter-wave switch and an antenna based on a planar photonic crystal with tunable resonant frequency
parameters.

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: [Ipuctpoi (BUpo6u TEXHiYHi)

l'asmy3b 3acTOCYBaHHS: HoBi peuoBUHY i MaTepiasy; eJeKTPOoHiKa
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: 3a pesynbratamu BUKOHaHHS TPOEKTY GYAyTh PO3pO6IIeHi Bi3ndHi OCHOBY KOHCTPYKTUBHO-
TEXHOJIOTIYHUX PillleHb Ta aripoOOBaHi JJabOPaTOPHi 3pa3Ku ONMTUYHO KEPOBAHUX, YACTOTHO-CEJIEKTUBHUX (DOTOHHO-
KPUCTIiYHUX [IEPEMUKAYiB MM-XBUJIb Ta PaJiO€JI€KTPOHHOI aHTEHN HA OCHOBI IIJIaHAPHOT'O (POTOHHOTO KPUCTAJY 3
KEPOBAHOIO PE30HAHCHOIO YAaCTOTOIO, 110 CTaHE OCHOBOIO CTBOPEHHS IHHOBALIMHUX CUCTEM €JIEKTPOHHOI IPOTUAII,
Ki OyIyTb 4,OJIATU €JIEKTPOHHMI 3aXUCT 32 PaXyHOK HAJIIBUAKUX, HETPOTHO30BAHUX 3MiH YaCTOTH PYIHIBHOTO
€JIEeKTPOMarHiTHOTO OIIPOMiHEHHS, a MIBUAKI 3MiHM YaCTOTHUX NTapaMeTpiB IpUNUMaIbHUX IIPUCTPOIB 3a6€31E€YUTh
3aXUCT PafioeJIEKTPOHHOI anapaTypy NOABIMHOTO IPU3HAYEHHS Bill ypa)K€HHS iMITyJIbCHAM €JIEKTPOMArHiTHUM
BUITPOMIHIOBaHHSIM LITYYHOTO NOXOKEHHS, Y TOMi YMCJIi €JIEKTPOMArHiTHOTO iMITyJIbCY s1IEPHOTO BUOYXY,

€JIEKTPOHHOI 30pOi.

ComniannbHO-eKOHOMIYHA cupsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoaykKuii (Matepiasis,

TEXHOJIOTI} TOMIO) AJ11 3a0€3MeYeHHs eKCIIOPTHOTrO NMOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: He snpoBamxeHo
ITpakTHyHa peasnisanis HTII
IToyaTok eramy: 01.2026
3aKkiHYyeHHs eTamy: 12.2028
Crnio>KHuBavi NPOAYKILii:
IlepcrieKTHBHI PUHKH: VKpaiHCHKUiA, MiKHADOIHUIA
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT IHBECTHILIH, THC. TPH.:
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
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TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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