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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. YnpaBiiHHS pO3NOJiJIoM 3apsiay B 6araTolapoBUX KBAHTOBOPO3MipPHUX FE€TEPOCTPYKTYpax i AuMHaMiKa ja3epiB Ha

iX OCHOBI

2. Carrier distribution control in multiple quantum well heterostructures and laser dynamics in its basis

Pedepar:

1. O6'exTOM OOCTiAKEHHS: HaMiBIIPOBITHUKOBUI J1a3zep 3 6araTonapoBo0 aKTUBHOI 06J1acTio. MeTa: TeOpeTUYHUI
OIMC NPOLIECiB IEPEHOCY HOCIiB 3apsay npu moaudikallii reoMeTpUYHUX IapaMeTpiB i XiMiYHOTo CKJIaAy apiB
aKTMBHOI 06J1aCTi Ta 06J1acTi 0OMeKeHHs i PisuHe OOIPYHTYBAHHS LiJIECTIPSIMOBAHOTO MTOKPALlleHHS AUHAMIYHUX
BJIACTMBOCTE! HaIliBIIPOBiIHUKOBUX JIa3epiB 3 KBAHTOBOPO3MIpPHOIO aKTUBHOIO 06J1acTIO. Pe3ysnbraTty, HOBU3HA:
CucreMaTu30BaHO 1 MOKPAIleHO METO M YIIPaBJiHHS IPOCTOPOBO-€HEPTeTUYHMM PO3IOiIOM 3aPsIiB LIISIXOM
3MiHM reOMEeTPUYHUX NIapaMeTpiB i XiMiYHOro ckjagy 6araTomapoBUX KBAHTOBOPO3MiPHUX r€TEPOCTPYKTYP.
Briepie rokasaHo, 10 3MiHa TOBIIWHY 6ap'e€pHUX ob6sacTel i 3MiHa MOPsIKy KBAHTOBUX SIM [1a€ MOXKJIMBICTD
3MIHIOBAaTH WIBUJIKICTb 3aXBaTy HOCIIB 3apsy B TPU-YOTHUPHU pa3u. Briepiue 3arIporoHOBaHO BUKOPUCTOBYBATH
IOJATKOBI By3bKO30HHI Ta IIMPOKO30HHI apy B 0671aCTi 0OMeXXeHHS AJ1s1 €(pEeKTUBHOI JIoKasi3allii HOCiiB 3apsiy B
obyacTi 3axBaty. Briepuie 3ariporioHOBaHO 3aCTOCYBaHHS TYHEJIbHO-3B'SI3aHUX KBAHTOBUX SIM aKTUBHOI 00J1aCTi

HAaIiBIPOBIIHUKOBUX JIa3€pPiB 3 ONITUYHUM HaKayyBaHHSM [1JI1 BOAHOYAC e(PeKTUBHOIO HaKayyBaHHS Ta JIa3€pHOI



re"epaii. Ogepykasna nogaabUInil pO3BUTOK TEOPisl CTPYKTYP 6€3 po3puBY KpaiB 30H: BIIepIIe PO3TJISIHYTO
CTPYKTypH 6€3 pO3pUBY 30H 3i CKIHU€HOIO KiJIbKICTIO 1IapiB; NOCIiAKEHO CIIeKTPY ITPOIyCKaHHS HAAIPaToOK 6e3
PO3pUBY KpaiB 30H; IPOBEEHO NOPIBHAHHS 3i 3BUYaiHUMU Hagrparkamu. Opeprkaso NoJaablini PO3BUTOK
IOCJiIKEeHHS] MOIYJISILIMHNUX XapaKTE€PUCTYK HaliBIPOBiIHUKOBUX JIa3epiB. 3allpONIOHOBAHO BUKOPHCTOBYBATU
MoOzeJIi 3 4aCTOTOI0 MOAYJIALLL, 1[0 HeIIEpEPBHO 3POCTAE, AJ1s1 OOUMCIIEHHSI MOAYJISIITHUX XapaKTepUCTUK. ['amy3b

BHMKOPYMCTaHHSI: ONTUKA, Jla3epHa (is3uka

2. Object of research: a semicnductor laser with multiple quantum-well active region. Aim: theoretical description
of the carrier transport processes under modification of the geometric parameters and composition of the layers
in the active region and the confinement area, and physical substantiation of the purposeful improvement of the
dynamic properties of quantum-well lasers. Results, novelty: The methods for control of the spatial and energy
distribution of the charge carriers through variation of the geometric parameters and composition of the
multilayer quantum-well heterostructures are systematized and improved. It is proposed for the first time to use
tunnel-coupled quantum wells in the active area of the optically pumped semiconductor lasers to achieve
simultaneously an effective pumping and lasing. The theory of structures without rupture of edges of zones was
developed: for the first time structures without rupture of edges of zones with final quantity of layers are
considered; transmission spectra for superlattices without rupture of edges of zones are studied; comparison with
usual superlattices is done. Further research of modulation characteristics of semiconductor lasers is done. It is
suggested to use models with continuously increasing frequency of modulation for calculation the characteristics.
Application area: optics, laser physics.
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