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AnHoranus. [IpeioxkeHa U UCCIIeIOBaHa KOHCTPYKIIUS MUKPOIIOIOCKOBOTO (DOTOHHOTO KpUCTallla Ha
OJTHOPOJTHOM JTUAJIEKTPUUECKON MOJIOKKE, KOTOpasi OTIIMYAETCS TEM, UTO IIMPHUHA TOKOBEAYIIETO MPOBOIHU-
Ka MUKPOIIOJIOCKOBOW JIMHUU OCTAETCsl HEM3MEHHOM 10 BCEH JUIMHE, B TO BPEeMsI KaK CErHETORJIEKTpUUecKast
MJIEHKAa, HA KOTOPYIO HAHECEH MOJOCKOBBHIN MPOBOJHUK, TEPUOIMUYECKU BBITpaBieHa. [[j1si TeopeTHuecKoro
aHaJIN3a MCCIICA0BAaHHOTO (DOTOHHOTO KPUCTAIIIa UCIIONIb30BaHa KOMMepUecKas mporpamma Microwave Office
¢ 100aBICHUEM Pa3pabOTaHHBIX JOTIOIHUTEIBHBIX MPOTPAMM, TO3BOJISIOMIAX POBOIUTH 3ICKTPOIMHAMUYC-
CKHI aHaJIU3 MHOTOCIIOMHBIX TUAIEKTPUUECKUX CTPYKTYp. [IpoBeneH anekTpoquHaMuueckuil pacueT xapak-
TEPUCTHUK UCCIICIOBAHHOTO (POTOHHOTO KPHCTAJIa — YaCTOTHBIX 3aBUCHUMOCTEH K03(D(DUITMEHTOB TIepeiaun U
OTPaKCHHS €r0 MaTPUIIBI paccestHus. J{JIsl perreHust 3a1a4u ObLT HCITOIB30BaH ICKTPOJHHAMUYCCKUN METO],
W3BECTHBIN KaK METOJ] MOMEHTOB. PacueTr mpoBouiics pu COOTIOICHUN TaK HA3bIBAEMOTO Y€TBEPTHBOJIHOBO-
TO YCIIOBHSI, KOTOPOE SIBJISICTCST HEOOXOAMMBIM JIJIS TOYYCHUS ONTHMAIBHBIX XapaKTCPUCTHK (POTOHHOTO KPH-
ctayuia. [IpoBeicH aHATN3 YaCTOTHBIX XapaKTEPUCTHK KO3(D(UIIMCHTOB MATPUIIBI PACCESTHUS HCCIICIOBAHHOTO
(hOTOHHOTO KpPHUCTAJUIA, TIOKA3aHO HAJTHYUE SKBUIUCTAHTHO PACIIOIOKEHHBIX (POTOHHBIX 3aIllPCIICHHBIX 30H B
€ro 4acTOTHOM criekTpe. [IpoBeneHo MoieTMpOBaHUE BIUSHUS TaPAMETPOB UCCIICIOBAHHOTO (DOTOHHOTO KPH-
CTaJlIa Ha TIOSIBIICHUE B €T0 YaCTOTHOM CIIEKTPE (POTOHHBIX 3aIPCIICHHBIX 30H. YCTaHOBIICHO, YTO OCHOBHBIMU
rmapaMeTpaMu, KOTOPBIC OKa3bIBAIOT IOMUHHPYIOIICE BIMSHAC Ha MOsIBIICHHE (DOTOHHBIX 3alPCIICHHBIX 30H B
YAaCTOTHOM CHEKTPE aHAIM3UPYEMON CTPYKTYpPHI C MEPUOJUUECKH BHITPABICHHON HaHOPa3MEPHOU TMJICHKOMH,
SIBJISIFOTCSI TOJIIIMHA CETHETOAIEKTPUYECKON TNIEHKH, BEIMYMHA JUDJICKTPUUECKON MOCTOSTHHON MJIEHKH, a TaK-
K€ TOJIIIMHA METaJUIU3aluK TPOBOIHUKOB MUKPOIOIOCKOBOM TuHUU. [ToKkazaHbl mpeumyIecTBa NpeioKeH-
HOW KOHCTPYKITUH (POTOHHOTO KPUCTAILIA HAJl M3BECTHBIMUA MUKPOTIOIOCKOBBIMH aHasoramMu. [IpemioxkeHHas
KOHCTPYKIUS JIUIsI CBOCH peanu3anuu TpeOyeT HECPAaBHCHHO MCHBIIMX TEXHOJIIOTHYCCKHUX YCWIMH U 3aTpar,
HeXeIn (DOTOHHBIC KPUCTAJUTBI HA KOMITO3UTHOM MOIUIOKKE C aHATOTUYHBIMH XapaKTePUCTUKAMU. YKa3aHbBI
BO3MOKHBIC 00JTaCTH MPUMEHCHHUSI HCCIICIOBAHHON CTPYKTYPHI C IIEPHOIUICCKH BEITPABICHHON HAHOpa3Mep-
HOM CerHeTONEKTPUYECKON TIICHKOM.

KiroueBbie cioBa: (I)OTOHHLIfI KpucrtaJui, q)OTOHHaﬂ 3alpeuieHHas 30Ha, CETHCTODJICKPUUCCKAad TOHKas
NJICHKA, MUKPOITIOJIOCKOBAs JIMHUS.

A PHOTONIC CRYSTAL BASED ON A NANOSCALE FERROELECTRIC FILM
PERIODICALLY DEPOSITED ON A DIELECTRIC SUBSTRATE
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Abstract. The design of a microstrip photonic crystal on a homogeneous dielectric substrate has been
proposed and studied, which is characterized in that the width of the current-carrying conductor of the microstrip
line remains unchanged along its entire length, while the ferroelectric film on which the strip conductor is
deposited is periodically etched. For the theoretical analysis of the studied photonic crystal, the commercial
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Microwave Office program was used with the addition of developed supplementary programs that allow
electrodynamic analysis of multilayer dielectric structures. An electrodynamic calculation of the characteristics
of the studied photonic crystal — the frequency dependences of the transmission and reflection coefficients of
its scattering matrix — was carried out. To solve the problem, an electrodynamic method known as the method
of moments was used. The calculation was carried out subject to the so-called quarter-wave condition, which is
necessary to obtain optimal characteristics of the photonic crystal. An analysis of the frequency characteristics
of the coefficients of the scattering matrix of the studied photonic crystal has been carried out, and the presence
of equidistant photonic band gaps in its frequency spectrum has been shown. The influence of the parameters of
the studied photonic crystal on the appearance of photonic band gaps in its frequency spectrum was simulated.
It has been established that the main parameters that have a dominant influence on the appearance of photonic
band gaps in the frequency spectrum of the analyzed structure with a periodically etched nano-sized film are
the thickness of the ferroelectric film, the dielectric constant of the film, and the thickness of the metallization
of the microstrip line conductors. The advantages of the proposed photonic crystal design over the known
microstrip analogues are shown. In particular, it was noted that the proposed design for its implementation
requires incomparably less technological effort and costs than photonic crystals on a composite substrate with
similar characteristics. Possible areas of application of the studied structure with periodically etched nano-
sized ferroelectric film are indicated.
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