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

Pedepar:

1. Inceprais Ha 3000YTTSI HAYKOBOT'O CTYIIE€HS KaHIWaTa (i3uKo-MaTeMaTUYHMX HayK 32 creunianbHicTio 01.04.07 -
¢i3uKa TBEpAOro Tizla. BUKOHAHO eKCllepMMEHTAbHi JOCTiIKEeHHS 3MiHM 00'€MHUX i I0BEPXHEBUX BIACTUBOCTEN
MOHOKPUCTAJIiB HaIliBi30JII0I04Or'0 HEJIETOBAHOTO aPCEHiy rajiio 3 pi3HUM BiIXUJIEHHSIM CKJIay Bif,
CTEXiOMETPUYHOTO B TEPMIYHMX NPOLiecax Mif] BIUIMBOM BJIACHUX i JOMIIKOBUX Ae(EKTIB iX CTPYKTYpH.
YcTaHOBII€HI OCHOBHI 3aKOHOMIPHOCTI 3MIHH Bifl 4aCy TOMOT€HI3yI04Oro Ta PO3YMHIOIYOrO BiflaliB 3
3arapTyBaHHSM KpHUCTaiB Pi3IHNX IapamMeTpiB B 06'eMi MOHOKPHUCTAJIIB IBOX IPYIL: 3 HAJIUIIKOBUM BiTHOCHO
CTEXiOMETPHUYHOTO CKJIaly BMICTOM MUUI'SIKY i 3 HAJIJIMIIKOM rasiito. BusHaueHo, 1110 NoBepXHeBa TEPMOCTa0i/IbHICTh
esleKTpoPisanyHux XxapakrepucTuk kpuctanis HIH GaAs noripuyeTbcs 3i 30i/IbII€HHSIM BMICTy BAaKaHCii MUII'SIKY, a
TaKOX 3i 3pOCTaHHSIM LIJIBHOCTI AKCI0KaLii. [TosinmeHHs: TepMOCTabiIbHOCTI BifOyBa€ThCS IPY BUKOPUCTAHHI

pPeKuMy JOBrOTpUBAJIOro (6ibiie ABOX FOJMH) OXOJIOIKEHHs KprcTaliB. [IokaszaHo, 10 3HUKEHHS



peKoMbiHaLiiHOi akTUBHOCTI LLeHTPIiBELZ, sike 3ymoBiieHe (popMyBaHHSIM KoMILIeKCiB EL2-Cu, Mae Miclie B TOMy
BUIAJKY, KOJIM aTOM MiZli B CKJIaZli KOMIJIEKCY 3aliMa€ MO3ULiI0 aToMa rajito. KpiM Mifli Ha BUTPOMiHIOBAJIbHY
pexkombiHanjio yepes LeHTpu EL2 TakoX BIJIMBAIOTh aTOMHU KaJMilo i cesieHy. BCTaHOBJIEHO, 1110 3HaY€HHS
MEXaHIYHKX HAIIPY’KE€Hb IIPU HEOLHOPIZHOMY PO3IIOiji aTOMIB HOMILIKY 3aj1€XKaTh Bifl BAKAHCITHOTO CKJIALy
KpucTaina, gKimo audysis moMimky BindyBaeThCs 110 BaKaHCISIX rajiiio i He 3aj1ekaTh BiJ HbOr'O IIPH Mi>KBY3JI0BOMY
MexaHizmi gudysii. Kito4osi ciioBa: apceHif, raito, TepMooOpodKa, TOUKOBI AedeKTy, ToMilliKa, TrcIoKalii,

Inpys3is, enekTpodisuyHi BJaCTUBOCTI, MEXaHiYHi HAalIpy>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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