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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.31

Tema gucepranii:
1. OnTUYHI BIaCTUBOCTI IIMPOKOCMYTOBUX CIIEKTPAIbHUX (iIbTPIB HA OCHOBI (POTOHHUX KPUCTAJIIB B

JUCIIEPIyIOYMX Ta HEJIIHIMHUX CEPENOBUILAX

2. Optical properties of wide-band spectral filters on the basis of photonic crystals inside the dispersive and
nonlinear media

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPOCTOPOBO-0OMEX€EHI (POTOHHI KPUCTAJM [1JIs1 KEPOBAaHOI CIIEKTPasbHOI (inbTpari
ONTUYHOTO BUNPOMIHIOBAHHS. MeTa: pO3B'si3aHHSI 33/1a4i I0/10 BCTAHOBJIEHHS (Pi3NYHUX 3aKOHOMIPHOCTE! BILJIUBY
napamMeTpiB QOTOHHUX KPUCTAJIiB HA ONTUYHI BJIACTUBOCTI MIMPOKOCMYTOBUX CIIEKTPasIbHUX (PiNbTPiB HA iX OCHOBI.
PesynbraTty, HOBM3HA: YIIeplle BCTAHOBJIEHO BIUIMB MaTepiasbHOI AUCIepcii MaTepianly Ha BEJIMYMHU BJIACHUX
yactoT geomipHoro QK. ITokazaHo, 10 NOXKUOKA PO3PaxXyHKY BJIACHUX 4ACTOT 6€3 BpaxyBaHHS MaTepialbHO]
nucriepcii Mo>ke cTaHoBUTH 6isbIl HiXK 5%. Yriepiue BCTAaHOBJIEHO B3a€MO3B'I30K MixK POTOHHOIO I'yCTHUHOIO CTaHiB
Ta CIIEKTPaMHU IIPOIYCKaHHS ABOMipHUX POTOHHUX KpUCTailiB. Po3paxoBaHo KapTu GOTOHHOI I'yCTUHM CTaHiB, 10
Ja7I0 MOXJIMBICTD MiABUIIATYA TOYHICTh BUBHAYEHHS [1aPAMETPiB MINPOKOCMYTOBUX ONTUYHUX QisIbTPiB HA OCHOBI
®K. Ynepiue BCTAaHOBJIEHO BILJIMB HASIBHOCTI [IONIEPEYHOTO ONTUYHOTO OOMEXKEHHS Ha CIIEKTPaJlbHi XapaKTepUCTUKA

IIMPOKOCMYTOBOT'O CIIEKTPJILHOTO QisIbTPYy Ha OCHOBI (POTOHHOI'O KPHCTaJly, & TAaKOXX JAaHO peKOMeHJallii o0



BUOOPY ONTUMAaIbHOI KOHIrypaii XxBuneBogHNX KaHaliB. OiepKaHo IIapaMeTpy IMPOKOCMYTroBUX QinbTpiB HA
ocHOBi @K, sIKi 0al0Th MOXJIUBICTb IPOBOAUTY JeMyJIbTuIIekcyBaHHS YKI Ha TeJIeKOMYHIKaliHUX OBXUHAX
XBWJIb. 3 BUKOPVCTAHHSIM OJl€P’KaHMX €KCIIEPMMEHTAIbHUX JaHUX BIIEPIIE PO3PaX0OBAHO CIIEKTPaJIbHI Ta epesaTHi
xapakrepucTuku OK Ha OCHOBI CIUPTOBUX PO3UYMHIB PiKMUX KPUCTAJIIB, 1IJ0 MAIOTh HAacCM4yBaHy KepiBCbKy
HEJIHINHICTb, @ TAKOXX I0Ka3aHO HEOOXiIHICTh BpaXyBaHHS PO3INOJiIY M0JI1 B MEXKaX OJJHOTO €JIEMEHTA HeJliHifHOTO
@K mig yac po3paxyHKy MOTO CIEKTPaJIbHUX XapaKTEPUCTUK. OJlep>KaHO YMOBU OOMEKEHHS ONITUYHOI IIOTYKHOCTI B

TaKUX CEPENOBUILIAX. Faﬂy3b BUKOPUCTAHHA: OIITHKA, JIa3€PHA Cl)iBI/IKa

2. Object of research: space-confinement photonic crystals for managed spectral filtering of the optical radiation.
Aim: problem solution as for finding physical regularities of the PhC paramenter influence to the optical properties
of the wideband filters on their basis. Results, novelty: For the first time the influence of the material dispersion to
the eigen-frequencies of the 2D PhC is found. The inaccuracy may exceed 5%. For the first time connection
between photonic density of states and the transmittance is found for the 2D PhC. There have been computed the
photonic density of states maps which allowed to increase the filters parameters determination accuracy. For the
first time the confinement influence to the spectral characteristics of the filters is found. The recomendations for
the optimal waveguide width selection are given. The parameters of the filters are found which allowed to separate
the ultrashort pulses. Using the obtained experimental data the spectral and transmission characteristics of the
nonlinear PhCs were computed. The necissity of taking into account the field distribution inside the nonlinear
element is shown. The optical power limitation conditions inside nonlinear PhCs are obtained. Application field:
optics, laser physics
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