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1. CnextpanbHi onTuyHi xapakrepuctuku InGaN /GaN HamiBIPOBiIHUKOBUX I€TEPOCTPYKTYP 3 KBAHTOBUMMU SIMaMU

2. Optical spectral characteristics of InGaN /GaN semiconductor heterostructures with quantum wells

Pedepar:

1. Inceprarnist Ha 30O6YTTSI HAYKOBOTO CTyIIEHs KaHuaTa Gi3uko-MaTeMaTUIHUX HayK 3a crenianpHicTio 01.04.05
OIITHKA, JIa3epHa ¢iznka. XapKiBCbKUI HallioHaNbHUI YHiBepcuTteT iMeHi B. H. Kapasina, Xapkis, 2011. ¥V
IycepTaliliHiil poboTi IPOBEAEHO TEOPETUYHE AOCHIIKEHHSI ONITUYHOrO Biaryky InGaN /GaN HaniBNpoBiZHMKOBO]
reTepOCTPYKTYPH 3 KBAHTOBOIO SIMOIO. JIOCTIIKEHO CIiNIbHMI BIUIUB I1'€30€JIEKTPUYHOTO €(PEKTY, EKPAaHYBaHHS
€JIEKTPOHHO-IiPKOBOI 1J1a3MU Ta [TOBEPXHEBOI cerperaitiii iHziio Ha MOTeHIiaJIbHUM peabed, TUMONbHUN
MaTpUYHUH €JIEMEHT Mi’K30HHUX ONTUYHUX I1€PEXOiB, 30HHY CTPYKTYPY €HEPreTUYHUX CTaHiB Ta CIIEKTPaJIbHi
XapaKTePUCTUKU MOTJIMHAHHS Ta MiICUIEHHS 3 yPaXyBaHHSIM KOJEKTUBHUX €(DEKTIB. Y pe3ysbTati JOCTiIKeHHS
0yJI0 BCTAaHOBJIEHO, 1[0 [IOBEPXHEBA Cerperaris iHailo IPU3BOIUTH 10 3MIllleHHS] €HePreTUYHUX 30H eJIEKTPOHIB Ta
IipOK, 110, B CBOIO Yepry, IPU3BOAUTD [0 3MillleHHS YePBOHOI I'paHuLi IOIJIMHAHHS B 00J1aCTh BUCOKUX YaCTOT.
BesnumHa 3MilleHHS 3pOCTae 3i 301/IbIIEHHSIM MOJISIPHOI 4aCTKU iHJIiI0 B KBAaHTOBIM siMi. KoJleKTUBHI epeKxTn
IIPU3BOJATD [0 3MillleHHS CIIEKTPaJbHUX XapaKTePUCTHUK IifICUIIEHHS B 00J1aCTh HU3bKUX YaCTOT BHACIIJIOK

edekTiB 06MiHy. [T'e30esexTpUyHa NoJIsSIpU3allis 00YMOBJIIOE 3aTyXxaHHSI EKCUTOHHUX PE30HAHCIB Ta 3MEHIIEHHS



koeillieHTIiB MOrIMHAHHS Ta MifgcueHHs. [ pYHTYIOUMCh Ha OTPUMAHUX Pe3yJibTaTax, 6yJi0 BUSIBJIEHO YMOBH, [IPU

SIKUX BILJIUB IOBEPXHEBOI cerperaliii iHAiio Ha ONTUYHI CIIEKTPaJbHi XapaKTePUCTUKU € MiHIMaJIbHUM.

2. Thesis for a Doctor Philosophy degree (Ph.D.) in physical-mathematical sciences by according to scientific
specialty 10.04.05 optics, laser physics. V.N. Karazin Kharkiv national university, Kharkiv, 2011. In the thesis,
theoretical investigation of the optical response has been carried out for the InGaN /GaN semiconductor
heterostructure with the quantum well. Joint action of piezoelectric polarization, charge screening and surface
segregation on the potential relief, dipole matrix element for optical interband transitions, band structure of
energy spectra, absorption and optical spectra has been investigated including into consideration many-body
effects. As a result of investigations, it has been determined that the indium surface segregation leads to changes
in band structure that causes blue shifts of absorption red edge. Magnitude of the spectral shift is increased with
indium molar fraction in the quantum-well layer. Many-body effects leads to red-shift of spectra due to exchange
interactions. The piezoelectric polarization causes decreasing of exciton resonances and lowering of absorption
and gain coefficients. Based on obtained results, the conditions of minimal influence of the indium surface
segregation have been formulated.
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