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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. BuBueHHS JedeKTHUX CTaHiB y HaMiBi30J1I0I0UOMY HEJIETOBAHOMY apCEHifi rasito

2. Study of defect states in semi-insulating undoped gallium arsenide

Pedepar:

1. BunpomiHioBasbHa pekoMbiHallisl HEPiBHOBXKHUX HOCIi CTpyMy Ha IlepeKTHUX CTaHaX, 3yMOBJIEHUX
3QJIMIIKOBMMU JIOMIlIKaMy Ta ie(EeKTaMy IPaTKy y HaIliBi30JII0I0IIOI0YOMY CIIEelialbHO HeseroBaHoMy GaAs. Mera
- BUSIBJIEHHS B3aeMoZii edeKTHUX CTaHiB MixK o010 i 3 EKCUTOHAMU, Ta 3'ICYBaHHS Aii HA HUX TEPMOOOPOOKU 110
0COOJIMBOCTSIM Nepebiry BUITPOMiHIOBaJIbHOI peKOMObiHallii HEPiBHOB)KHUX HOCIIB CTPyMY B HalliBi30JIIOI0UOMY
GaAs. MeTog, - BOCIiIpKEHHS CIIEKTPiB POoToMIOMIHeC i KPUCTAIB 3 Pi3HUM BMiCTOM 3/IMIIKOBUX JOMIIIOK Y
[IXPOKOMY TEMIIEPATyPHOMY Jiana3oHi pu pisHUX PiBHAX 30y KEHHS. BcTaHOBIEHA 3HAaYHA B3a€EMOJIisl JOMIIIOK
MiX c006010 Ta 3 fedeKTaMu IpaTKy, JOMIIIOK 3 BiIbHUMU €KCUTOHAMU. BU3HayeHa poJib JOMILIKH BYTJIELI0 B
YTBOPEHHI JMBaKaHCi# raito. JJoBeJeHo, 110 CMyra BUIPOMIHIOBaHHS 3 IIOJIOKEHHSIM MakcuMyMmy 1.5133 eB
3YMOBJIEHA BUIIPOMiHIOBAJIbHOIO PEKOMOiHAILi0 3B'S13aHOTO HA i0HI30BAaHOMY JIOHOPi €KCUTOHA. BCTaHOBJIEHO BILJINB
tepmoo6podku ripu 900 C npotsarom 20-90 XB Ha TOMIIIKOBUN CKJIAT] AOCIIPKyBaHUX 3pa3KiB, 30Kpema,

i BUILIEHHS KOHLEHTPALil aKIENTOpPiB i HEM OHOTOHHY 3MiHY KOHIIEHTpallii JOHOPiB. 3alIPONIOHOBAHO



0€3KOHTAaKTHUM €KCIIPECHUI METO[I BU3HAUYEHHS KiJIbKICHOTO BMiCTy BYTJIELIO, LUHKY Ta KPEMHIIO B

HarmiBizoo4omy 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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