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Pedepar:

1. BunpomiHioBasibHa peKoMOiHallisl HEPIBHOBXKHUX HOCIi CTpyMy Ha Ie(eKTHUX CTaHaX, 3yMOBJIEHUX
3QIMIIKOBMMU JIOMIllIKaMu Ta AedeKTaMy IrpaTKy y HaIiBi30JII0I0/II0I0Y0MY CIeliasbHO HeseroBaHomy GaAs. Meta
- BUSIBJIEHHS B3aeMOii e eKTHUX CTaHiB MixK cO00I0 i 3 EKCUTOHaMU, Ta 3'ICYBaHHS Aii HA HUX TEPMOOOPOOKU 10
0CO6IMBOCTSIM Nepebiry BUITPOMiHIOBAaJIbHOI pEKOMOiHAallii HEPIBHOB)KHUX HOCIIB CTPyMY B HalliBi30JIIOI0UOMY
GaAs. Metog, - BOCIIIKEHHS CIIEKTPiB (POTOIOMIHECHii KPUCTAJIB 3 Pi3HNM BMiCTOM 3Q/IMIIKOBUX JOMIIIOK Yy
IIMPOKOMY TEMIIEpPaTypHOMY Jialla3oHi IpU Pi3HUX PiBHSAX 30yIpKeHHs. BcTaHOB/IEHA 3HAYHA B3AEMOJisl TOMIIIOK
MiX c00010 Ta 3 flepeKTaMu IpaTKH, JOMIIIOK 3 Bi/IbHUMU €KCUTOHAMU. BU3HaueHa poJib JOMILKY BYIJIEL0 B

yTBOPEHHI AMBaKaHCii rasniio. JJoBeeHo, 0 CMyra BUIIPOMIHIOBAHHSI 3 [TOJIOKEHHSIM Makcumymy 1.5133 eB



3yMOBJIEHA BUITPOMiHIOBAJIbHOIO pEKOMOiHAIIiI0 3B's13aHOr0 Ha iOHI30BAaHOMY JIOHOPi €KCUTOHA. BCTaHOBJIEHO BILIMB
Tepmoo6podku rpu 900 C npotsarom 20-90 xB Ha OMIIIKOBUI CKJIATL AOCIIPKyBaHUX 3pa3KiB, 30Kpema,

i BUIIEHHS KOHLEHTPALil aKUENTOpPiB i HEM OHOTOHHY 3MiHY KOHIIEHTpallii JOHOPIB. 3alIPOIIOHOBAHO
0€3KOHTAaKTHUM €KCITPECHUI METO[] BU3HAUEHHSI KiJIbKICHOTO BMiCTy BYTJIELIO, IUHKY Ta KPEMHIIO B

HamniBizomow4yomy GaAs.

2. Radiative recombination of excess change carriers on defect states induced by residual impurities and lattice
defects in specially undoped semi-insulating GaAs. The aim - to reveal the interaction of defect states one with the
another and make clear the effect of thermal treatment on them by means of a study of radiative recombination of
excess charge carriers in GaAs. The method - the investigation of photoluminescence spectra of crystals with
different content of residual impurities in a wide temperature range and at different excitation levels. It is shown
that in semi-insulating GaAs essential interaction of defect states occurs, i.e. the impurities interact with each
other and they interact with lattice defects and with free excitons. The role of carbon impurity in gallium
divacancies formation is determined. It is shown that the luminescence band at h(m =1.5133 eV is caused by
radiative recombination in the exciton-impurity complex consisting of ionized shallow donor and exciton. The
effect of h eat treatment at 900 C, 20-90 min on the impurity content in semi-insulating GaAs crystals, in
particular, the increase of the acceptor content and non- monotonous change of the donor concentration, was
observed. A contactless express method for the quantitative determination of carbon, zinc and silicon content in
semi-insulating GaAs is proposed.
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