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In this work, two schemes of photonic crystal waveguides are considered.
These waveguides are formed by linear defects of periodicity, which performs the
function of a channel. A dielectric plate and a chain of dielectric cylinders were
used. Simulation and theoretical investigation of the photonic crystal waveguides
are performed with using of free packages MIT Photonic Bands and
MEEP. Dispersion characteristics, spatial distributions of the electromagnetic
field components and spectral characteristics are calculated for different values of
waveguide systems parameters.

DOTOHHO-KPUCTANIIYHI XBUJIEBOJAM MAaIOTh HU3KY BaXXJIMBUX TEepeBar Haj
IHITUMHU TUIIAMH ONTUYHUX XBUJIEBOAIB 3aBISKH (DI3UYHUM BIACTUBOCTSAM IX
nepioguyHuX  00o0yioHOK  [1,2]. 3BuYaliHi  JI€IEKTPUYHI  XBHJICBOJHM
BUKOPUCTOBYIOTh MEXaHI3M MOBHOIO BHYTPIIIHBOTO BIAOWUTTA AJIA JOKami3auli
€JIEKTPOMArHITHOT eHeprii. POTOHHO-KPUCTAIIYHI XBUJIEBOJAH BUKOPHUCTOBYIOTh
JOAATKOBUM MeEXaHi3M JioKai3ailii, OOYMOBJICHHN HasBHICTIO (OTOHHHUX
3a00pOHEHHUX 30H.

B 3anexHocti Big KoH(irypaiii (OTOHHHX KpPUCTadiB, HA OCHOBI SKHX
(bOpMYyIOThCSI XBUJIEBOJIHI CTPYKTYpHU, (DOTOHHI 3a00pOHEH]1 30HU Peali3yroThCs
JUTSL PI3HUX TOJSpU3alliii BUMPOMiHIOBaHHS. MOXIIMBI TaKOXX CHUTYyallii, KOJH
3a00pOHEHI 30HM ICHYIOTH OJHOYAaCHO JJisi JBOX MEPIECHIUKYISIPHUX
MOJISIpU3aIliil.

B naniéi poboti po3risnaroThecsi KOHGIryparii JBOBUMIPHUX (POTOHHO-
KPUCTAJIYHUX XBHWJIEBOIB, TOOYJIOBAHUX HA OCHOBI CHUCTEMHU J1€JIEKTPUYHUX
MWIIHAPIB, PO3TAIIOBAHUX Y BakyyMi. B mpomy Bumaaxky (hoToHHI 3a00pOHEH1
30HU ICHYIOTH Jinine /it TM mossipuzarii, A1 sIKoi BEKTOP €JIEKTPUYHOTO TTOJIS
CIpsIMOBaHUH y370BXK oced nuiiHapiB. Ha puc. 1 mpeacrtaBieHi ABI cxeMu
(OTOHHO-KPUCTATIIYHUX XBHUJICBOJIIB, K1 BIIPI3HSIIOTHCS €JIEMEHTAMU JIIHIHHOTO
nedexkTy nepioguyHocTi (POTOHHOrO KpucTtamy. B oaHOMy Bumagky 1ie
JIeNeKTpUYHA TlacThuHa (puc. la), B 1HIIOMY — peIITKa 3 JIEICKTPUYHUX
LUJIIHJPIB 301IBIIEHOTO JiaMeTpy (puc. 10).

[ToOGynoBaH1 MOJIeNl TAKUX XBUJIEBOAIB 3 BUKOPUCTAHHSIM JBOX YUCEITBHUX
METOMIB (po3kaafgaHHs mo miockuM xBwiiM Ta FDTD), ski iMmieMeHTOBaHI B
cnemianizoBanux maketax MIT Photonic Bands ta MEEP [3, 4]. Buznaueni
OCHOBHI  XapaKTePUCTUKH (POTOHHO-KPHUCTAIYHUX XBUJICBOJIB, 30KpeMa
TUCTiepciiiHi Ta crnekTpayibHi. OHOI 3 HAWBKIMBINIUX EKCILTyaTariiiHuX
XapaKTePUCTHK XBWJICBOJIB € INHPUHA pPOOOYOro Jiama3oHy 4YacToT, sKa
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NOB’si3aHa 13 HIMPUHOIO (POTOHHOI 3a00POHEHOI 30HH (HOTOHHO-KPHUCTATIIYHOL
00OJIOHKM XBHJIEBOJHOTO KaHally. B mporieci MoenoBaHHs 1BOX KOH(ITypariii
(OTOHHO-KpUCTAIIYHUX XBUJIEBOJIB OyJIU BUIUICHI MapaMeTpu CTPYKTYpH, SKi
HANOUTBII CYTTEBO BIUTMBAIOTH HA MIMPUHY poOOUOi cMyrH yacToT. B mepury
4epry, 1e eIeMEHTH JIIHIMHOTO Je(EeKTy NepioANYHOCTI, SKUIl BUKOHY€E (QPYHKIIIT
XBHJIEBOJTHOT'O KaHAIY.
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Pucynoxk 1— CxemaruuHi 300pakeHHs] JOTOHHO-KPUCTATIUHUX

XBUJIEBO/IIB.

Pe3ynbTaTu mpoBEIEHUX YUCETBHUX PO3PaXyHKIB JO3BOJISIOTH BU3HAUYUTU
ONTUMAaJbHI 3HAYEHHS MapamMeTpiB €JIEMEHTIB XBWJICBOJAHUX KaHAIIB, JJIS SIKUX
peani3yloTbCd  MaKCUMajlbHI 3HA4€HHS IIMPUHU POOOYOro  AlanmazoHy
PO3MISTHYTUX (POTOHHO-KPUCTATIYHUX XBUJICBO/IB.

Cnoucok BUKOPHUCTAHUX HXKCPCII .
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