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2. Methodology of improvement of terabit telecommunication systems using Raman photonics

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3POOLi METOIiB BAOCKOHAIEHHS TEPAOITHMX TEJIEKOMYHIKAL[ITHUX CUCTEM,
110 6a3yIOThCS Ha JOCTIIKEHHIX HEeJTiHITHOrO ONTUYHOTrO MiJCUJIEHHS, @ caMe Ha (PyHIIAMEHTaJIbHUX pe3yJbTaTax
BMBYEHHSI 0COOJIMBOCTE MifICUIIEHHSI CBITJIOBUX CUIHAJIIB HA e(eKTi BUMYIIEHOr0 KOMOiHalifIHOIO PO3CilOBaHHS
(BKP) B 04HOMOZIOBUX ONTUYHUX BOJIOKHAX HA OCHOBI KBAapLOBOTO ckJa. [IpoBeneHui B poboTi aHasi3 akTyaabHOi
JliTepaTypu 0Ka3as, o Tinbku BKP 6e3iHBepCHI J1a3epu Ta ONTUYHI MiACUII0OBAdi CIPOMOJKHI 3a0€3[1€4NTH
OCBOEHHS BCiX 06€3 BUHATKY BiKOH IIPO30POCTi KBApPLIOBMX BOJIOKOH. TexHiuHa peasnizauis BKP snazepis Ta

M CUIII0BAYiB [TOBHOIO MipOIO IIPOSIBJISiE BCI BilOMIi IepeBaru y KOCTi Ta HaliiHOCTI, SIKi BIaCTUBI [IOBHICTIO
BOJIOKOHHOMY BUKOHAaHHIO CYy4aCHMX ONTUYHUX NPUCTPOiB. OyHAAMEHTAJIbHICTD MiTXOAY 10 MOJE/IIOBAHHS B POOOTI
3a6e311e4yeHo 3arajlbHUM aHaJli30M 3B’13aHUX PiBHSIHb XBUJIb HAKAYKY 3 CTOKCOBUM CUTHAJIOM 3 YPaxyBaHHSIM

KBaHTOBOI nuHaMiku BKP ta ocobauBocTeit ioro Gi3MyHnX MeXaHi3MiB.



2. The dissertation work is devoted to the development of methods for improving of terabit telecommunication
systems based on nonlinear optical amplification research, namely using the fundamental studies results of the
features of light signals amplification due to the stimulated Raman effect in single-mode optical fibers based on
silica glass. The current literature analysis was carried out in the work and it is showed the only SRS non-inverting
lasers and optical amplifiers are able to ensure the master of all transparency windows of quartz fibers without
exception. The technical implementation of Raman lasers and amplifiers fully exhibits all the known advantages in
quality and reliability, which are inherent in the all-fiber design of modern optical devices. The fundamentality of
the modeling approach in the work is provided by the general analysis of the coupled equations for the pump wave
coupled with a Stokes signal, taking into account the quantum dynamics of Raman effect and the peculiarities of its
physical mechanisms.
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