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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 45.03.05

Tema gucepranii:
1. KosnmBHa ayHaMiKa JOMIIIKOBMX HAHOKOMILIEKCIB IpU (POPMYBaHHI TeparepL,oBUX CMYT HEJIiHITHO-ONTUYHOTO

l'Ii,lICI/IJIeHHH Y KBapOBHUX BOJIOKHAX

2. Oscillatory dynamics of doping nanocomplexes at the terahertz bands formation of nonlinear optical
amplification in silica fibers

Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA €KCIIEPUMEHTATBHUM [IOCIIiIP)KeHHSIM HEeJIiHITHOTO ONITUYHOTO MiICUIIEHHS
CBITJIa Ta YXCJIOBOMY MOJIEJIIOBAHHIO KOJIMBHOI JUHAMIKU JOMIIIKOBUX HAHOKOMILIEKCIB, sika popmye ripodini BKP
IiZICUJIEHHS CBiTJIa B Pi3HUX TUIAX OGHOMOJIOBUX BOJIOKOH HAa OCHOBi KBapLIOBOT'O CKJIa. AKTYaJsIbHICTb TEMU Y
JaHUI yac 0OOyMOBJI€HA MiABUIEHUM iIHTEPECOM JI0 aHasi3y QisMYHUX 0COOINBOCTEN iHIUBITyalbHOTO Ta
KOJIEKTUBHOTO BIIJIMBY (POHOHHUX KOJINBAHb y CEPLIEBHHI BOJIOKOH, SIKi BJIJaCHE BU3HAYalOTh €(PEKTUBHICTD
IiICUJIEHHS ONITUMHUX CUTHAJIIB 32 IOIIOMOTr0I0 BUMYIIEHOI0 KOMOiIHALIiIHOIO PO3CisiHHS CBiTJa. B po6oTi
[IPOaHai30BaHO HasIBHi €KCIIEpUMEHTAIbHI JaHi BUMIPIOBaHHS MiICUJIEHOTO CIIOHTAaHHOTO BUNIpoMiHIoBaHH4 ([ICB)
32 CXEMOIO i3 3yCTPiYHOI0 HAKaYKOI0 KBAPLIOBOTO OJTHOMOZOBOTO BOJIOKHA B 06s1acTi 1420 HM...1650 HM; BUBYEHO

0COOJIMBOCTI KOJIMBHOI IMHAMIKM IOMIIIKOBUX HAHOKOMILJIEKCIB 1py (pOpMyBaHHI ONITUYHOTO MifICUIEHHS 32



PaxyHOK BUMYIIEHOTro KoMbiHaLiiHoro po3scisiHHs (BKP) misixom 6araToMmo0B0i 1eKOMIIO3U1lii B KiJIbKOX
KBapLIOBUX BOJIOKHAX. byJIO BLOCKOHAIEHO METOJMKY PO3/iJIEHHS BUMYIIEHNX Ta CIIOHTAHHVX BHECKIB Y BUMIiDSIHUX
CIIeKTPax MiJCUIEHOI'0 CIIOHTAaHHOTO BUIIPOMiHIOBaHHS. PO3p06s1eHO MeTOAMKY raycoBoi ¢inbTpaii mymis
BMMIipIOBAJIbHOTO 00J1afiHaHHs npu peectpauii [ICB B peXuMi X0J10CTOr0 X0y HEJliHIHHOTO ONTUYHOTO
nigcuioBaya. B po6oTi Biepiie 3arponoHOBAaHO METOAMKY KiJIbKiCHOTO BUBHAYEHHS BEJIMYMHY iHIMBiyalbHOTO

3CyBY JOBXMHM XBUJIi JIJ] HAKa4yKy Bifj IHTEHCUBHOCTI 1OrO BUIIPOMIHIOBaHHSI.

2. The dissertation is devoted to experimental research of nonlinear optical amplification of light in singlemode
fibers based on the silica glass and it contained the numerical modeling of oscillatory dynamics of doping
nanocomplexes, which forms the Raman gain profiles of light in the different types of singlemode fibers based on
the sislica glass. Actuality currently due to increased interest in analyzing physical characteristics of individual and
collective influence of phonon vibrations in the fiber core that really determine the gain effectiveness of optical
signals using stimulated Raman effect. The available experimental data of measurement of amplified spontaneous
emission (ASE) using to the counter-pumping scheme in the silica singlemode fiber at the region of 1420 nm...1650
nm are analyzed; the peculiarities of the oscillatory dynamics of impurity nanocomplexes on the formation of
optical amplification due to stimulated Raman effect by multimode decomposition in several types of silica fibers
have been studied. The method of separation onto stimulated and spontaneous parts in the measured ASE spectra
was improved. The Gaussian filtering technique of the measuring equipment noises at ASE registration in the idling
mode of the nonlinear optical amplifier is developed. For the first time the quantitative determination technique of
values of individual pumping LD wavelength shifts as function of its radiation intensity is offered in this work.
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