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Photonic crystal fiber (PCF) structure containing a solid core and periodic
air-hole cladding for optical sensing is considered. Python packages (matplotlib,
numpy) are used for modeling the structure and investigation of spectral
characteristics of the photonic crystal fiber system. Resonances in spectral
characteristics that appear when the refractive index of the analyte changes are
considered. High sensitivity of the system to external parameters (refractive
index, temperature, pressure) inherent in the photonic crystal fiber sensor is
studied for different values of the system parameters.

dotonHO-KkpucTaniuHi BojJokHa (DKB) — 11e TN ONTUYHUX BOJIOKOH, KU
MpaIftoe 31 CBITJIIOM Ha MIKpO- Ta HAaHOPO3MipHOMY piBHI. BoHM 6a3yroThcs Ha
VHIKQJIbHUX  BJACTUBOCTSAX  IITYYHHX  MarepiaigiB 13  MEPIOJUYHOIO
MIKPOCTPYKTYPOIO ~TOBITPSIHUX OTBOPIB  Y3/IOBXK JIOBKMHU BOJIOKHA 1
HA3MBAIOTHCSI (POTOHHUMH KpucTasamu [1]. 3aBAsKyd UMM BIIACTUBOCTSM TaKl
OpUCTPOi 371aTHI €()EKTHUBHO KepyBaTH €JIEKTPOMATHITHUMHM XBUJISIMH, IO
BIIKpUBA€E IMIMPOKI MOXKJIMBOCTI JJIi PO3BUTKY CY4YacHOi ONTOENEKTPOHIKH Ta
CEHCOPHKH.

OyHKIIOHAJIBHI MPUCTPOI HA OCHOBI (POTOHHO-KPHUCTAIIYHUX BOJOKOH
BIJIIFPAIOTh BAXKJIMBY POJIb Y CyYacCHIM HayIll Ta TEXHILI, OCKUIbKH JT03BOJISIOTh
CTBOPIOBATH HOBI €(DEKTUBHI ONTHYHI JAaTYUKU. BOHU 3HaXOASTh 3aCTOCYBAaHHS B
ontuii, (oToHI, OlOMEOUIMHI, XIMIYHOMY aHajli3li Ta B  PI3HHUX
BUCOKOTEXHOJIOTIYHMX  Taly3sXx. 30KpeMa, iX  BHUKOPHCTOBYIOTh y
TEJEKOMYHIKallisIX, €KOJOTITYHOMY MOHITOPUHTY Ta MEIWYHINA A1arHOCTUI, A€
BOHU CIPUSIOTH IMIJBUILEHHIO YyTIUBOCTI Td TOYHOCTI BUMIPIOBAaHb.

Ha ocHOBI (OTOHHO-KPUCTATIYHMX BOJOKOH OYAYIOThCS JTaTUYUKH
MOKa3HUKa 3aJOMJICHHS, TEMIIEpaTypu, THUCKY, XIMIYHOTO CKJIaay Ta OaraTo
IHITUX KOMITOHEHTIB, SIKI MOXYTh OyTH IHTETpPOBaHI B Cy4yacCHI OINTHUYHI Ta
CJIEKTPOHHI cuctemu [2, 3].

B nmaniii poGoTi po3misimaeTbcs JIBOBHMIpHA (HDOTOHHO-KpUCTANIYHA
CTPYKTypa Ha OCHOBI (POTOHHO-KPHUCTAIIYHOTO BOJIOKHA 3 T'€KCArOHAJIbHOIO
PEIIITKOIO MOBITPSIHUX OTBOPIB JJIsl ONTUYHOTO natunka (puc. 1). Lsg crpykrypa
CKJIAQJAEThCSl 3 TEKCArOHAJIbHOI PELITKH MOBITPIHMX OTBOpiB (n = 1) y
kBapuoBoMy ckii (SiOz2, n = 1.45). XBuseBigHui kaHaia chopMOBaHUHN HIISTXOM
BUJIAJICHHS IIEHTPAJIBLHOTO OTBOPY (ComigHui core). [l CEHCOPHOTO peKuMy
orBopu cladding MoxxyTh 3amoBHIOBaTHCS aHadiTamu (pinvHa abo ra3). Jana
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CUCTEMA TPAITIOE€ B YACTOTHOMY Jl1alma30Hi, IKH 3HAXOAUTHCS B MEXax 00J1acTi
poIrycKkaHHs a0 3a00poHEHO0T 30HN (POTOHHOTO KPUCTAIY.

Pucynok 1 — Cxema nonepedeHoro nepepizy GoTOHHO-KPUCTAIIYHOTO
BOJIOKHA JIJIsl ONTUYHOTO JaT4YHKa.

MopentoBaHHsI Ta JOCHIKEHHS (DOTOHHO-KPUCTAIIYHOI CTPYKTYpH OyIii0
npoeneHo y Python 3 Bukopuctranusm 6i16mioTex matplotlib Ta numpy.

BcTraHoBIEHO OCHOBHI 3aKOHOMIPHOCTI TMPOXOJPKEHHS XBWUJIb 4Yepes
JOCIIKYyBaHy cucteMy. Po3paxoBaHa cleKTpalibHa XapaKTEPUCTHKA MICTHUTh
XapaKTepHI PE30HAHCH, YYTJIMBI IO 3MIHM TMOKAa3HUKA 3aJIOMJICHHS aHaJITy.
Busiiena Bucoka 4yTIuBICTh (POTOHHO-KPUCTAIIYHOTO BOJIOKHA (10 IEKIIBKOX
tucay HM/RIU) npu 3amoBHEHHI OTBOPIB 3pa3koM. Lle cBiauuTh Mpo
MEePCIEKTUBHICTh PO3TIASHYTOI CHCTEMH IS TOOYJOBH BHCOKOUYTIMBHUX
ONTUYHUX JAaTYUKIB y peaTbHOMY Yaci.
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