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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 47.35.31

Tema gucepranii:
1. lmHaMiuHi Iponecy B HaliBIIPOBIIHMKOBHUX JIa3€Pax BUCOKOLIBUIKICHUX BOJIOKOHHO-OIITUYHUX CUCTEM

2. Dynamic processes lasers of. in semiconductor high-speed fibre optical systems

Pedepar:

1. O6'exT - HaMiBIPOBiAHUKOBI iHXXEKIIilHi reTepoJia3epu i3 MACUBHUMU i KBAHTOBOPO3MipHUMU aKTUBHUMU
IIapaMu i ONITOBOJIOKOHHI [TACUBHI KaHAJIU II€pPeaBaHHS ONTUYHOIO CUTHAJY. MeTa JOCIiIPKEHHS: aJleKBaTHO
TEOPETUYHO ONUCATU AVHAMIYHI polecy, cnoctepexeHi ejqgoephlemr'’k|mn y BuCOKOMBUIKICHUX BOJIOKOHHO-
ONTUYHUX CUCTEMAX. MeTOAM: METOIM TeopeTYHOi (Pi3uky, piBHAHHS llIpeninrepa, [lyaccoHa, piBHSHHS
HEBIIMHHOCTI, METOJIX MaTPUILli U[iITbHOCTi, METO/IN €KBiBaJIEHTHUX CXe€M, HaOIMKeHHSI IIBUIKICHUX PiBHSIHb, TEOPist
3B'SI3aHUX MOJI, PiBHSIHHS ['€JIbMIOJIblLisl i METOJ, IPOMEHEBOTO NIOIMPEHHS. Pe3ysbTaTi, HOBU3HA: PO3BUHYyTa Teopis
kBaHTOBOpO3MipHUX (KPC) nazepiB TOpLeBOro TUIY i la3epa MOBEPXHEBOTO BUIIPOMIHIOBAaHHS 3 BEPTUKAJIbHUM
PE30HaTOPOM i BIJIMBY [TACMBHOTO KaHaJy Ha JIa3€PHE BUIIPOMIHIOBaHH4. [l0BE€HO 3MiHY 4YaCy HAaKOTIMYEHHS
3apsny [pu [epexoii yepes Mopir reHepatii, o BiANoBiJae K aHaJIOrOBOMY, TaK i PEXKUMY MOAYJIALIl iMITyJIbcaMuU
TpUBAJICTIO MeHIIe 50 Mnc. 3aponoHOBaHi METOIY, SKi 03BONIUIM BBeCTU Y Moaesb KPC sazepa 6araTocxigyacti
[IPOLIECH IIEPEHECEHHS HOCIIB i 3MiHy KoedillieHTa HaCU4Y€eHHs MiACUIEHHS Bif] DiBHS CTPYMy HaKadyyBaHHS..
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nedopmalii akTUBHOI 30HU. Briepiie 3anrpornoHoBaHa Auy3iiHa MOZEJb, IO J03BOJIMIIAa PO3PaXyBaTy AUHAMIYHI i
IIPOCTOPOBi XapaKTEPUCTHKU IIpY YpaxyBaHHi HeJliHIHUX e(eKTiB IIPOCTOPOBOrO BUIAIIOBAHHS IipOK y Jjla3epi 3
OKCHUJHUM BiKHOM. OTpUMaHi pillleHHS, sKi J03BOJISIIOTh BUBHAUMUTH (POPMY OKCHUJIHOTO BiKHA i 301/IbIIEHHS] CMYTU

MogyJsuii. anyss BUKOpUCTaHHS: (Ppi3MKa HaMiBIIPOBiIHUKOBUX JIa3€piB, BOJIOKOHHA ONTHKA.

2. The object of study: bulk and quantum well semiconductor lasers and passive fiber optical channels. Aim:
adequate theoretical description of dynamical behavior of real high-speed fiber optical systems. Methods of
investigation: methods of theoretic physics, Schredinger, Poisson equations, density matrix method, rate equations
approximation and coupled mode theory, Helmholtz equation and beam propagation method. Results, novelty: The
theory of quantum well (QW) plane laser and vertical cavity surface emitting laser and passive channel influence on
the laser radiation has been developed. It is shown that in a large signal modulation regime with impulse up to 50
ps the charge up time and gain saturation factor depend on a pump current value. Possibility for growth of the
differential gain in QW with elastic deformation in active domain in more then 4 time is shown. The numerical
diffusion model of the QW laser is formulated and new results for spatial and dynamic characteristics including
effects of spatial hole burning in oxide confinement laser are obtained. New decisions for the oxide window form
and bandwidth of the laser are obtained. Field of implementation: semiconductor laser physics, fibre optics.
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