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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 29.33.39

Tema gucepranii:
1. KonkypeHn1is crionTaHHux rpatok Ha TE- Ta TM-Mo/1ax y CBIiTJIOYYyT/IMBUAX XBUJIEBOJHUX ITiBKax AgCl-Ag

2. Competition of spontaneous gratings on TE- and TM-modes in light-sensitive waveguide AgCl-Ag films

Pedepar:

1. O6'exT: xBuneBoaHi miBku AgCl, siki MiCTSITh rpaHyssipHE Cpibs10; MeTa: BU3HAYeHHS POJli KOHKYPEHIIii rpaToK Ha
TE- Ta TM-Moax y PO3BUTKY CIIOHTAHHUX I'PAaTOK Y KOMIIO3UTHUX MIiBKax AgCl-Ag, i BCTaHOBJIEHHS MOXJIMBOCTI
IIPaKTUYHOTO 3aCTOCyBaHHS KOHKypeHLii TE- Ta TM-rpaTok; MeTou: TEOPETUYHE JOCHiIKEHHS iHIUKAaTPUC
PO3CiloBaHHA Y MOIM IUIIBKMA HAa OCHOBI Teopii Mi, OIpOMiHEHHS CBITJIOUYT/IMBUX I[LJ1iBOK JIA3EPHUM ITYYKOM,
dororpadiuHa peecTpaliis Ta aHai3 CTPYKTypU MajlOKyTOBOTO PO3CiI0OBaHHS CBIiTJIa Ta MO, IiAKJIaIKU 32
nonomorolo aiarpam EBanbaa, onTryHa MiKPOCKOIIisl, KOMITIOTEPHE MOJIEJIIOBAaHHSI €BOJIIOL{i CIIOHTaHHUX I'PaTOK;
Pe3yJbTaTU: IPOBEAEHUIN TEOPETUYHUN OMUC a3MMYTaJIbHOTO po3noginy inteHcuBHocTel TE- Ta TM-Mog nipu
PO3CilOBaHHI eJIINTUYHO NOJIIPU30BAHOTO Iy4Ka HA MaJlill YaCTUHLI y XBUJIEBOI. BUsBI€HO BU3HAaYaIbHUI BILIVB
PO3KUAY ONTUYHOI TOBIIVHMY IUIIBKA HA CTPYKTYPY CITOHTAHHMX I'PATOK IPU MAJIMX KyTax MajiHHs MTy4Ka, i
3aIPONIOHOBAHMM METO]], BUBHAYEHHSI PO3KUAY ONTUYHOI TOBLUIMHY IUIBKH in situ [10 3Ha4Y€HHIO MiHIMaJIbHOT'O KyTa
nafiHHA S-MOJISIPU30BAHOrO Iy4Ka, IOYMHAIOYH 3 SIKOTO pO3BUBaOThCsl TM-rpatku. BCTaHOBJIEHO, 10 PO3BUTOK

TE-rparok npu P-nosnspusanii Ta BEJIMKUX KyTax MaAiHHSA € IPU-YMHOIO 3MiHU iHOUMKATpUC PO3CitoBaHH4. Lle



[IPUBOAUTD 1O PO3-BUTKY Oi/IbII SIKiICHUX S—-rpaTok Ha TM-Mozax, MiABUILYI0YM TOYHICTh METOly BUSHAUEHHS
[IOKAa3HUKA 3aJIOMJIEHHS OiesIeKT-PUYHOI NiKJIanKky 3a fonoMororo S—-rparok 3 0,002 go 0,001. 3HaiineHo, o B
yMOBax CUJIbHOI KOHKYpeHLii rpaTok Ha TE- Ta TM-Mopax nBoBuMipHa nudpakuis bperra Ha nepBUHHUX TpaT-Kax
BM3HA4ya€ XapaKTepPUCTHUKU BTOPUHHUX IPaTOK. Briepiiie BU-5B€HO PO3BUTOK TPETUHHUX CIIOHTAHHUX IPATOK NP
3Mmimanin P /S-nonsgpusanii my4ka, i mokasaHo, 0 BiH CIIpUYMHEHUH IBO-BUMIpHOIO nudpakiieio bperra Ha
BTOPMHHMX I'paTKax. BCTaHO-BJIEH] iHTepBasM KyTiB NaJliHHS, [IPU IKUX CIIOCTEPIraeTbCs CU-JIbHA KOHKypeHLid TE-

ta TM-TpaToK; rayjysb: ONTHKA, JlazepHa ¢i3uka.

2. Object: waveguide films of AgCl containing granular silver; Aim: determination of the role of competition of
gratings on TE- and TM-modes in development of spontaneous gratings in composite AgCl-Ag films, and
determination of possibility of a practical use of competition of TE- and TM-gratings; Methods: a theoretical study
of indicatrices of scattering in the film's modes based on Mie theory, irradiation of light-sensitive films by a laser
beam, photographic registration and analysis of small-angle scattering patterns and substrate modes based on
Ewald's diagrams, an optical microscopy, a computer-based modeling of grating evolution; Results: A theoretical
description of azimuthal distribution of TE- and TM-mode intensities was conducted for elliptically polarized
beam being scattered by a small particle in a waveguide. A dominating influence of spread of the film's optical
thickness on spontaneous grating structure was found at small angles of beam incidence. A method of determining
the spread of optical thickness in situ is proposed. It is based on measuring the least angle of incidence of S-
polarized beam at which TM-gratings develop. It was found that TE-grating development at P-polarization and
large angles of incidence changes the scattering indicatrices thus leading to development of S--gratings of higher
quality. It increases the accuracy of method of determining the dielectric substrate's refractive index by measuring
the S--grating period, from 0,002 to 0,001. It was found that at strong competi-tion of gratings on TE- and TM-
modes a two-dimensional Bragg diffraction on primary gratings defines a secondary gratings' characteristics. A
tertiary spontaneous grating development was found for the first time at mixed P /S-polarization and explained by
two-dimensional Bragg diffraction on secondary gratings. The ranges of angle of incidence were determined at
which a strong TE- and TM-grating competition takes place; Field: optics and laser physics.
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