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1. BiiuB TOYKOBUX Ae(EeKTiB Ha 3MiHYy BJIAaCTUBOCTEN KPUCTAJIIB HaIiBi30/1101040T0 HEJIETOBAHOTO APCEHIY rajiio B

TEPMIiYHUX IIpOLIEcax

2. The influence of defects on change of properties of semi-insulsting undoped gallium arsenide single crystals in
thermal processes

Pedepar:

1. Inceprarist Ha 30O6YTTSI HAYKOBOTO CTYyIIEHs KaHauaTa Gi3uko-MaTeMaTUIHUX HayK 3a crenianpHicTio 01.04.07 -
¢pizuka TBepaoro Tisia. BUKOHaHO eKcriepUMeHTabHi OCTiIHKEHHS 3MiHU 06'€MHUX i TOBEPXHEBUX BIACTHUBOCTEN
MOHOKPHCTaJIiB HaMiBi30JI101090r0 HEJIETOBAHOTO apCEHiAY rajiilo 3 pi3HUM BiIXWUJIEHHSM CKJIALY Bif
CTEXiOMETPUYHOTO B TEPMIUHUX NpOLecax Mif] BIVIMBOM BJIACHUX i JOMIIIKOBUX Je(EKTIB iX CTPYKTypHu.
YcTaHOBIIEHI OCHOBHI 3aKOHOMIPHOCTI 3MiHH BiJl 4aCy TOMOT€HIi3yI04Oro Ta PO3YMHIOIYOrO BifaliB 3
3arapTyBaHHSIM KpUCTaliB Pi3UYHUX NIapaMeTpiB B 06'eMi MOHOKPHUCTAJIIB 1IBOX IPYIL: 3 HAMIJIMIIKOBUM BilHOCHO

CTEXiOMETPUYHOrO CKJIaAy BMICTOM MUIL'SKY i 3 HAJIMIIKOM Tajlito. BusHaueHo, 110 ToOBEpxHEBAa TEPMOCTAOIIBbHICTD



esieKTpodisniHuX XapakTepucTuk Kpucranis HIH GaAs noripiyeTbcs 3i 36i1blI€HHSIM BMICTY BaKaHCiil MUII'SKY, a
TaKOX 31 3pOCTaHHAM LIIBHOCTI AUCIOKaLii. [losinmeHHs TepMOCTabisIbHOCTI BifiOyBaeThCs IPYU BUKOPUCTAHHI
PEeXUMY JOBrOTpUBAsoro (6ijibie ABOX rOJMH) OXOJIO0KEHHS KprcTasiB. [IokaszaHo, 10 3HMKEHHS
pexkoMbiHaniiiHOi akTUBHOCTI LIeHTPiBELZ, sike 3ymoBieHe (popMyBaHHsIM KoMILlekciB EL2-Cu, Mae Miclie B TOMy
BUIIAIKY, KOJIM aTOM Mifii B CKJIaZii KOMIUIEKCY 3aMae€ MO3ULIiI0 aToMa rajito. Kpim Mifli Ha BUIIPOMiHIOBAJIbHY
pexkombiHarliio yepes LeHTpu EL2 TakoX BIJIMBAIOTh aTOMHU KaJMilo i cesieHy. BCcTaHOBJIEHO, 1110 3HaY€HHS
MEXaHIYHMX HAIIPY’KE€Hb IIPU HEOLHOPIAZHOMY PO3IIOIiji aTOMIB IOMILIKY 3a71€XKaTh Bill BAKAHCITHOTO CKJIALy
KpUCTaa, Ko Audysis JOMIlIKY BiiOyBa€eTbCS 110 BAKAHCISX rajiiio i He 3ayexars Bill HbOro Ipy Mi>KBY3/10BOMY
mexaHi3Mi gudysii. Kyo4oBsi ciioBa: apceHip, raio, TepMmoobpobdka, TOUKOBI fedeKTy, JOMIlIKa, AUCIOoKalii,

Indysais, enexTpodisuyHi BJaCTUBOCTI, MEXaHiYHi HaIlIpy>KEHHS.

2. Thesis for candidate degree in physics and mathematical sciences by speciality 01.04.07 - solid state physics.
This work present the experimental researchers of change in thermal processes of the volume and surface
properties of semi-insulting undoped gallium arsenide single crystals with different deflexion from stoichiometry
under own and admixtured defects of it's structure. It was established, the surface thermal stability SIU GaAs
crystals gets worse with increasing of the arsenic vacancies maintenance and dislocation density. The thermal
stability improvement due to condition of prolonged (over two hours) cooling of crystals. As result of thermal
admixtures introduction into undoped gallium arsenide crystals there are shown that decrease of recombination
activity of EL2 senters due to EL2 - Cu complex formation occurring in such case, when copper atom in complex
occupy mainly the gallium vacancies. Except copper the cadmium and selenium atoms have influence on radiative
recombination through EL2 centers too. It was established, that value of mechanical stresses in the region of
unhomogeneous admixture atoms distribution due to vacancy composition of crystal in such case if admixture
diffusion take place to gallium vacancies and do not depend from their composition in cause of the interstitial
diffusion mechanism. Key words: gallium arsenide single crystals, annealing, point defects, admixture, dislocation,
diffusion, electrophysical properties, mechanical stresses.
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