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High-Q photonic crystal nanoresonators are considered in this work.
Computer simulation is based on the application of the free package MEEP. The
dispersion properties of a two-dimensional photonic crystal are investigated and
the photonic band gap is found. Various configurations of photonic crystal
nanoresonators have been investigated. Single-mode versions of resonators are
considered. Complex eigen frequencies and quality factors of various photonic
crystal nanoresonators were obtained. The configuration of the photonic crystal
resonator was found, which provides the maximum value of the Q factor.

®DOTOHHI KPUCTAIA — 11¢ HOBI MEPCHEKTUBHI CTPYKTYPH, IO JIO3BOJISIOTH
3MIHCHIOBATH ¢()CKTHBHE KepyBaHHS (DOTOHAMU IS CTBOPCHHS PO3BUHCHUX Ta
CKJIAAHUX ONTHYHHUX TPUCTPOIB 3 MEHIIUMHU pO3MIpaMH Ta OUIBIIOO
¢dbynakiionanpHicTIO [1]. Taki CTPyKTYypH IIMPOKO 3aCTOCOBYIOTHCS B (POTOHIIII
Ta ONTHUII IS CTBOPEHHS PI3HOMAHITHUX (QYHKI[IOHATBHUX IPUCTPOIB.
30kpeMa, Ha OCHOBI (DPOTOHHUX KPHUCTAIIB CTBOPIOIOTHCA XBHJIEBOJIU Ta
PE30HATOPH 3 YHIKAIbBHUMH €KCIUTyaTallIiHUMH XapakTepucTUKami [2, 3].

B nmaniii po6oTi po3risHYTO KilbKa BapiaHTIB (DOTOHHO-KPUCTATIYHHX
HaHOpe30oHaTOPiB. IIpoBeneHO po3paxyHOK iX JOOPOTHOCTI Ta BIACHHX
KOMIUIEKCHUX YacTOT 3 BHUKOPHUCTaHHSIM mporpamHoro mnakery MEEP [4].
[lepioguyHa cTpykTypa (POTOHHOTO KPHUCTady YTBOPEHA CITKOI OJHAKOBHX
JBOBUMIPDHUX JICICKTPUYHUX IIWIHAPIB 3 TMPSIMOKYTHOIO  CHMETPIEIO.
Pe3onaTop cdhopmoBaHO Ha OCHOBiI JAe(EKTy MEPIOJUYHOCTI CTPYKTYpHU 3a
paxyHOK 3aMillleHHs OJIHOTO MIeNIEKTPUYHOTO ITWIIHApAa Ha BakyyMHuil. Ha
puc. | mpeacTaBieHI CXeMH TMEPIOAUYHOI CTPYKTYpH Ta BHUXITHOI MOJaENi
HAaHOPE30HATOPA.
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Pucyuok 1 — Cxema ¢hOTOHHOIO KpUCTAIy Ta HAHOPE30HATOPA
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Pucynok 2 — CxeMu (pOTOHHO-KpUCTATIYHUX PE3OHATOPIB.

OpnuMm 13 BapiaHTIB KepyBaHHA JOOPOTHICTIO (POTOHHO-KPUCTATIYHUX
HAHOPE30HATOPIB € 3MiHA KOH(QIrypailii €JEMEeHTIB, 110 OTOYYIOTh JIOKAIbHUN
nedekr mnepioauuHocTi. Ha puc. 2 mnokaszaHi Kuibka BapiaHTIB (DOTOHHO-
KPUCTAIIYHUX PE30HATOPIB 3 PI3HUMH pajalycaMyd LMJIHAPIB Ha iX KpasX.
[{imkoM MNpUPOIHBO, MO 3MIHA T€OMETPUYHUX PO3MIPIB €IEMEHTIB (POTOHHO-
KPUCTAIIYHOTO PE30HATOpa JIOCUTh CHJIBHO BIUIMBAa€E Ha HOTO EHEpreTuyHi
XxapakTepucTuk. Lle maTBepKyeThes pe3ynbTaTaMi YUCETbHUX PO3PAXYHKIB.

B pesynbraTi MOJenrOoBaHHS KUIBKOX BapiaHTIB (DOTOHHO-KPHUCTATIYHUX
pe3oHaTopiB Oyna BU3HaueHa KoOHQIrypaiis, 110 Ma€ MaKCUMAaJbHY
NO0OpOTHICTh, TOOTO MIHIMaQJIbHI BTpaTH Ha BUIIPOMIHIOBaHHS 3 00JacCTi
JokanpHOro aedekry mnepioguyHocTi. (CxemMa Takoro HaHOpe3oHaTopa
IpeCTaBlIeHa Ha puc. 2a.

B 1mpoMy Bumagky B 001acTi JIOKaJIbHOTO Je(eKTy TMepiogudHOCTI
(opMyeTbCS MPOCTOPOBUI PO3NOAUT MOAS podouyoi Moy, sSKUM 3a0e3neuye
MIHIMQJIBHI ~ pajiaimiiiHi  BTpaTd. B pe3ynbraTi JOCATAEThCA 3HAYCHHS
noopotnocti 57700. Cning BiA3HAYUTH, IO PO3TIASHYTI HAHOPE3OHATOPH €
OJITHOMOJIOBUMH, 110 3a0€3MeUy€EThCS NUCTIEPCIMHUMH BIACTHBOCTSIMH 0a30BOTO
¢boTOHHOTO KpHCTaly Ta 0OpaHUMH KOHDIryparissMu aedeKTiB MepioguIHOCTI.
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