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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYyOPHK: 29.31

Tema guceprauii:
1. HeniHifiHO-ONITUYHE MifICUJIEHHS CBiTJIa HA (OHI CTOKCOBOIO IIYMY B KBapLOBUX BOJIOKHAX.

2. Optical Raman amplification at the Stokes noise background in silica fibers.

Pedepar:

1. PesynpTaTy nucepralii 3aBSKM CBOil HAyKOBil HOBU3HI BUPIIIYIOTh aKTyasIbHYy IIPOOJIEMY CUHTE3Y Ta
ontumizauii po6ovoi cmyru BKP nincnnioBauiB Ha pi3sHUX THIIaxX OGHOMOIOBUX BOJIOKOH, 30KpeMa B PO6OTi BIepie
OTPUMAaHO aHaJIITUYHUI BUpa3 AJis1 Koediljienta BKP nincusieHHs y BOJIOKHI 3 KOMIIEHCOBaHOIO JUCIIepCielo Ha
OCHOBI Cyneprno3ulLiii BCbOro 7-MU CIIEKTPaJbHUX rayCOBUX KOMIIOHEHT. [IoKa3aHo, 1110 BIJIMB AUCIEPCii ONTUYHUX
BTpaT Ha MUTTEBY CMYTY MifCUJIEHHS IPU3BOUTD IO CYTTEBUX MTOMIPABOK B CMY3i MigcuieHHs, a came Big 0,9 1o 2,6
TT'1 B 3a71€5KHOCTI BiJi TUITy BOJIOKHA. 3alIPONIOHOBAHO HOBY METOAMKY MOJIEJIIOBAHHS Ta ONTUMI3allii CMyru IOBHOTO
IiZICUJIEHHS CBITJIOBOTO CUTHAJIy HA OCHOBI YMCEJILHOTO IHTETPYBaHHS CUCTEMH 3B'sI3aHUX AU epeHIiabHUX
PiBHSIHB; II0Ka3aHa MOXKJIMBICTb CUHTE3Y PO3LWUPEHOI CMYTH MifcuaeHHs 1o 100 HM 3i 3MEHIIEHUMU SIK
HepiBHOMIpHicTIO nigcunenHs 1o 0,7 nb, Tak i cyMapHOIO NMOTYKHICTIO HaKavyyBaHHA. Ha 0CHOBI gKicHOro Ta

KiJIbKICHOTO aHasli3y BCTAaHOBJIEHO, 0 BKP mifcuienHs KOpUCHOro CUrHay B [AE€KijbKa pa3iB IepeBulLye



I'IiJ_ICI/IJIeHHH HEKOr€pEeHTHOI'O CTOKCOBOI'O IIYMY I'IiILCI/IJIeHOFO CIIOHTAHHOTO BI/IHpOMiHIOBaHHH.

2. The thesis is devoted to complex research of physical processes of nonlinear photon-phonon interaction in light
scattering by optical phonons, to the leakage o coherent optical waveguides processes and Raman amplification of
light in single-mode fibers at optical Stokes stochastic noise background. The technique of the approximation of
experimental Raman gain efficiency profiles in typical single-mode fibers SMF, DCF and TrueWaveRSTM with
using the spectral decomposition method and basic standard functions of line shape is improved. Given simple
analytical expressions for the approximation of Raman gain efficiency profile are applicable to further numerical
modeling and optimization of net gain and to maximally exact calculation of the behavior of optical waves along
the fiber at multichannel fiber Raman amplifiers (FRA) synthesis. The Raman gain efficiency profile is firstly
modeled in dispersion compensating fiber on the basis of just seven-component superposition of Gauss functions.
It is shown that optimal number of spectral components is ten and mean-square errors of the approximation
reduce to 2?10-3 (in fiber DCF) and 2.9?10-3 (in fiber TrueWaveRSTM). Such spectral model is also suitable to
Raman gain efficiency profile in SMF, despite its complex shape. These results are consistent with calculations of
Raman gain efficiency profile using the temporal response function.
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