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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.33.15

Tema gucepranii:
1. Hpouecn I[IEPEHOCY B aKTUBHUX CEPENOBUIAX HaHiBI’[pOBiILHHKOBHX .T[aBepiB Ta OIITUYHUX I'[iII,CI/IJIIOBa‘{iB Ha

OCHOBi aCUMETPUYHUX 6araTomapoBUX KBAHTOBO-PO3MipHUX r€TEPOCTPYKTYP

2. Carrier transport processes in active regions of semiconductor lasers and semiconductor optical amplifiers
based on asymmetric multiple quantum-well heterostructures

Pedepar:

1. O6'eKT BOCiIPKEHHD: HAIiBIIPOBiIHUKOBI JIa3epH i HAMiBIPOBiIHMUKOBI ONITUYHI MiJCUJIOBAaYi HA OCHOBI
ACHMETPUYHUX 6araTolapoBUX KBAHTOBO-PO3MipDHUX F€TEPOCTPYKTYP. MeTa: pilleHHs HayKOBOi 3a11a4i, siKa
0JISIra€ y BCTAHOBJIEHHI 3aKOHOMIPHOCTEH IIPOLIECIB KBAHTOBOTO IIEPEHOCY B KOMITIO3ULIITHO aCUMETPUYHUX
faraToapoBUxX KBAaHTOBO-PO3MiPHUX IeTEPOCTPYKTYPaX, iX TEOPETUYHOMY OIUCI i BCTAaHOBJIEH] CyTi IXHBOTO
BIJIUBY Ha IMITyJIbCHUH BifI'yK HAMIBIIPOBIZHUKOBUX ONTUYHUX IIiICUIIOBaYiB. Pe3ybraty, HOBM3HA: Briepie
BUKOHAHO TEOPETUYHUI ONUC 006JIACTi 3aXOIJIEHHS SIK PYHIAMEHTA/IbHY XaPAaKTEPUCTUKY KBAaHTOBO-PO3MipHHUX
rerepocTpykTyp (KPC), 0 BUTiKae 3 ixHbOI KBAaHTOBOI IpUPOKU. Briepiie BupileHo 3aga4y IIpo IPOCTOPOBY
3aJIEXKHICTDb IIBUJIKOCTI 3aXOIIJIEHHS HOCIIB. Brieple rokasaHo, 10 06J1aCTh 3aXOIJIEHHSI MOXXe OyTU SIK MEHIIIE, TaK i
6inbuie reomeTpruiHUx po3mipiB KPC. Briepiie TeopeTUYHO ONMCaHi IPOLEeCcH TYHEIIOBAHHS B aCUMETPUYHUX

6aratomaposux KPC. [TokazaHo, 10 TYHEeJII0BaHHS BiJl IJIMOOKNX KBAHTOBUX SIM [10 MIJIKMX 37ilICHIOETbCS Yepe3



BEPXHi CTaHU, a TYHEJIIOBAHHS BiJl MiJIKUX KBAHTOBHUX SIM 0 TJIMOOKUX Bifl0yBa€ThCS yepe3 HIKHI cTaHu. O64ucieHi
cepenHi 4acu TyHeJIOBaHHS JIeXXaTb Y MesKaX Bifl OAUHUIb MMIKOCEKYH] 10 AeKiIbKOX eCsTKiB PeMTOCEeKyH] i
CTAHOBJISITh KOHKYPEHLiI0 BHYTPILIHbO30HHUM IIPOLIECaM B IMHAaMilli HaceJIeHOCTi 1 MiICUJIeHHs aKTUBHOI 06J1aCTi.

l'ajry3p BUKOPUCTAHHSL: OITHKA, JIa3epHa (i3uKa

2. Subject of inquiry: semicnductor lasers and semiconductor optical amplifiers based on asymmetric multiple
quantum-well heterostructures. Aim: solution of the scientific problem on determination of mechanisms of
quantum transport processes in compositionally asymmetric multiple quantum-well heterostructures, their
theoretical description and determination of essence of their influence on the pulse response of semiconductor
optical amplifiers. Results, novelty: For the first time theoretical description of the capture area is made as a
fundamental feature of quantum-well heterostructures (QWS) which results from their quantum nature. For the
first time the problem on space dependence of the capture rate is solved. For the first time it is shown that capture
area can be smaller as well as larger than size of QWS. For the first time tunneling processes in asymmetric
multilayer QWS are theoretically described. It is shown that tunneling from deep quantum wells to shallow ones is
realized via top states, buttunneling from shallow quantum wells to the deep ones appears via down states.
Calculated tunneling times are in the interval from several picoseconds to several tens femtoseconds, and are
competitors to intraband processes in population and gain dynamics inside active region. Application area: optics,
laser physics.
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