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V. BimoMocTi npo guceprariio
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Koau TemaTHYHHUX PyOpPHK: 29.19

Tema gucepranii:
1. BnnuB nedexTiB CTPYKTypU Ha PO3MOBCIOIPKEHHS CBiT/Ia y (POTOHHUX KpUCTaIax

2. The influence of structural defects on the light propagation in photonic crystals

Pedepar:

1. O6'exT mociiKeHHs - aHOMaJlii IOIMPEHHS CBiTJIa y GOTOHHUX KPUCTasax 3 fedeKTaMy Ta ONTUYHI SBULIA B
MaTPUYHUX HAHOKOMIIO3UTAaX Ha iX OCHOBi. MeTa JOCIIiIPKEHHS - eKCIIEPUMEHTAIbHE BCTAaHOBJICHHS
3aKOHOMipHOCTEeH BIIMBY NleEeKTiB CTPYKTYpHY Ha ONTUYHI SIBUILA, 0OyMOBJIEHI aHOMaJIisSIMU MOIIVPEHHS CBIiT/Ia B
CHHTETUYHUX OIlajlaX Ta MaTPUYHMX HAHOKOMIIO3UTAX Ha iX OCHOBi. MeTOAM - BUMIPIOBAaHHS CIIEKTPiB
IIPOIIyCKaHHS, BiiObMBaHHSI, KOMOIHALIIHHOTO PO3CiI0BaHHS CBIiTJIa Ta BTOPUHHOTO BUIIPOMIHIOBAHHS [IPY OIITUYHOMY
30yIpKEeHHi; METOIU AOCiIPKeHHs AudpaKliii Ja3epHOro BUITPOMiHIOBaHHS HAa TOHKUX CTPYKTYpaxX CUHTETUYHUX
OIlaJIiB; MOJIEJIIOBAaHHS OJJHOBUMIPHHUX CTPYKTYP 3 Je(PeKTaMU METOJAMU PO3KJIAIaHHSI N10JIS1 IO [IJIOCKAM XBUJISIM
Ta MaTpulb nepeHocy. [IpoBeneHo Kaacu@ikalilo TUIB CTPYKTYPHUX JedeKTiB 3pa3KiB CMHTETUYHUX OMNAJIiB.

3anpornoHOBaHO METOJ, OL[iHKY SIKOCTi 3pa3KiB, IIJISIXOM BBEJIEHHS KOe(illieHTy YIIOPSIIKOBAHOCTI CTPYKTYPU.



Po3po6s1€HO OTHOBMMIPHY MOZEJIb IEPIOIUYHOI Ai€IEKTPUYHOI CTPYKTYPU 3 TUIIOBUMMU Je(deKTaMu IS
CUHTETUYHUX OMaJliB. Ha OCHOBI MOPiBHA/IBHOTO aHaJi3y pO3PaXxOBaHMUX Ta €KCIIEPUMEHTAIBHUX CIIEKTPIB
OperiBcbKOro BiOMBaHHS II0OKa3aHOo, 110 MOZeb Oyze 6inblie HabKeHa 10 PealbHUX YMOB, SIKIO BpaxyBaTU
6araToKpaTHe po3CiloBaHHS CBiTJa. JlOCiI>KeHHs! BTOPUHHOIO BUIIPOMIHIOBaHHS ((py1yopecueHLis, KoMbiHaliliHe
PO3CilOBaHHS CBiTJIa, CIIOHTaHHE ITapaMeTPUYHE PO3CiI0OBaHHS CBiTJIa) HAHOKOMIIO3UTIB HA OCHOBI CUHTETUYHUX
OIlaJIiB Ta ONTUYHOI'O MaTepiasny AO3BOJIMJIM BU3HAYUTH BEJIMUMHY KoedillieHTa Nific1ieHHs] iIHTEHCUBHOCTI
BTOPUHHOTO BUNPOMiHIOBaHHS. Cdepa BUKOPUCTAHHS - JIEKLiMHI KYpCH, IOJAbIli JOCiI)KEHHS B paMKax

BUKOHAHHSI JUIIJIOMHHUX Ta aCIMiPaHTCbKUX POOIT.

2. The object of investigation is the anomalies of light propagation in photonic crystals with defects and optical
phenomena in matrix nanocomposites based on them. The aim is experimentally to ascertain the influence of
defects on the optical phenomena conditioned by anomalies of light propagation in synthetic opals and matrix
nanocomposites based on them. Investigation methods are measurement of transmission, reflection, Raman and
secondary emission spectra under optical excitation; the method of laser diffraction on the fine structure of
synthetic opals; the 1D periodic defective structure modeling by use plane wave expansion and transfer-matrix
methods.The classification of synthetic opals structural defects was performed. The method for assessing the
samples quality was proposed by introducing the ordering coefficient. A model of one-dimensional periodic
dielectric structure with typical defects for synthetic opals was developed. The comparative analysis of the
calculated and experimental Bragg reflection spectra showed that the model will be bring more close to real
conditions if the multiple light scattering take into account. The studying of secondary emission (fluorescence,
Raman, spontaneous parametric light scattering) of nanocomposites based on synthetic opals and optical material
allowed to determine the value of the amplification for the intensity of secondary emission. The scope of
application is lecture courses, further research in the framework of degree and postgraduate work.
Jep>kaBHHHM peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HANIpSIM PO3BUTKY HayKH i TEXHIKH:

CrpareriyHuii NpiOpUTETHUH HANIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:

ITy6osrikamii:

HaykoBa (HayKOBO-TE€XHiYHa) MPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBaHICTbh:

OxopoHHi goKymeHTH Ha OIIIB:

BrnpoBaakeHHS pe3yJIbTaTiB AHCEpTalii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Moiceenko Bacunb Mukosainosuy

2. Moiseyenko Vasyl Mykolayovych
KBasmigikanis: 1.¢.-m.H., 01.04.07

InenTudikarop ORCID ID: He 3acrocosyetscs



JoparkoBa iHdpopmamnist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kymnip Ozner CrenaHoBAY

2. Kymnip Oner Crenanosuy

KBasidikanis: 1.¢p.-m.u., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyetbcs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tounnin Cepriit IMutpoBud

2. Tounnin Ceprint IMUTpOBUY

KBasidikanis: k.¢.-m.u., 01.04.07
InenTudgikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHpopmamist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHoOCTI:

Cdepa ynpasiriHHS:



InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3ak1104Hi BiZOMOCTI
BaacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH pagu

Biiacue IIpizBuie Im's I1o-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kosanenko Osiekcanap Bonogyumuposuy

KoBanenko Oznexkcanap Bosogumuposud

IOpuenko T.A.



