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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.19.25

Tema gucepranii:
1. lepeKTOyTBOPEHHS! Y IPUIIOBEPXHEBUX Iapax MOHOKpHUCTaiB GaAs Iif, BIVINBOM HU3bKOPiBHEBOTO

IIPOCTOPOBO-MO/IyJIbOBAHOTO JIA3€PHOTO OIIPOMiHEHHS.

2. Defect formation in subsurface layers of GaAs single crystals influenced with low-level spatially-modulated laser
irradiation.

Pedepar:

1. O6'exT mocifKeHHb: HaMiBNIPOBiTHUKOBI MOHOKpUCTanu GaAs mapku AI'UT-1-25a-1. MeTa po60Tu: 3'siICyBaHHS
($isyHNX 3aKOHOMIPHOCTE! [eEeKTOYTBOPEHHS y MPUIIOBEPXHEBUX IapaX MOHOKpUCTAiB GaAs npu aii
HU3bKOPIBHEBOTO JIA3€PHOT0 OIIPOMIHEHHS 3 IPOCTOPOBOIO MOIYJISL€I0 iHTEHCUBHOCTI. MeTOIU: ONIPOMiHIOBAaHHS
KpucTtaniB GaAs y oIIOpOroBOMY peKUMi iMITyJIbCaMU JIa3€pPHOrO BUIIPOMIHIOBaHHS 3 FayCCOBUM Ta JUQPPaKLiiHUM
PO3MO/iJIOM iHTEHCUBHOCTI, MeTasorpadiuti gocuimkeHHs, ACM i PEM. Uunosi MmeTonu nudepeHLiloBaHHS Ta
iHTerpyBaHHs. Pe3ysipTaTy, HOBM3HA: 3aIIPOIIOHOBAHO METO/, CTPYKTYpPHOI MonudikaLii IpruoBepxHeBUX MapiB
MOHOKpHcTasiB GaAs. BUKOHaHi YMCII0Bi pO3paxyHKU I10J1iB TEMIIEPATYp, AedopMalliil i TepMiYHUX HAPY>KeHb, 110
CTBOPIOIOTBCA Y IIPUIIOBEPXHEBOMY 1api GaAs. BCTaHOBJIEHO 3HaYEHHS IPAaHWYHOI I'YCTUHU €HEPTii ONIPOMIHEHHS
GaAs 17151 MiJTiCeKYHIHOTO JIa3€PHOTO iMITyJIbCY, HUXKYE SIKOi BilOyBa€eThCsl yTBOPEHHS 1€ (PEKTIB TOUKOBOTO TUITY 6€3

aKTHMBallii TPOLECiB TUCIOKALIMHOrO KOB3aHHS i yTBOPEHHS TpiluH. [loKa3aHa MOXKJIMBICTb YTBOPEHHS



HU3bKOPO3MIPHUX KJIACTEPHUX CTPYKTYP Yy IPUIIOBEPXHEBOMY 1api GaAs iz [i€ro Miji- Ta HAHOCEKYHIHUX
JIa3€pHUX iMITyJIbCIB 3 JIaTE€PATILHO-TIEPIOAUYHUM PO3MOJiJIOM IHTEHCUBHOCTI. 3alIPOIIOHOBAHO MEXaHi3M
InysiliHo-gedopmalliiiHoro nepeposnofiay BlacHUX TOYKOBUX AedekTiB GaAs mnif nieto nudpakuiiHo-
MOJYJIbOBAHOTO JIA3€PHOr'0 OIIPOMiHEHHS. ['ay3b BUKOPUCTAHHS: PO3pOOKa HAMiBIPOBIIHUKOBUX NPUJIAJIiB Ha 6asi
GaAs 3 KJIaCTEepHOIO CTPYKTYPOIO NTPHOBEPXHEBUX IIAPiB, IPUIaiu Ha KBAHTOBO-PO3MipHUX edeKTax, Jla3epHi

TEXHOJIOTii 0OPOOKU KPUCTAJIIB.

2. Object of researches: GaAs semi-conductor single-crystals brand AGChT-1-25a-1. Purpose of work:
establishment of physical laws of defect formation in sub-surface layers of GaAs single-crystals influenced with
spatial modulated by intensity low-level laser irradiation. Methods: irradiation of GaAs crystals in under-threshold
conditions by pulses of laser radiation with Gaussian and diffraction distribution of intensity, metallographic
researches, AFM and REM. Numerical methods of differentiation and integration. Results. Novelty: method of
structural modification of GaAs single-crystal sub-surface layers is offered. Fields of temperatures, deformations
and thermal stresses created in sub-surface GaAs layer are computed numerically. The value of limit energy
density irradiation of GaAs with millisecond laser pulse, below which point defects are formed without activation
of dislocation sliding and crack formation processes, is established. The opportunity of creation low-dimension
cluster structures in GaAs sub-surface layer under influence of millisecond and nanosecond laser pulses with
lateral-periodic distribution of intensity is shown. Mechanism of diffusion-deformation redistribution of own point
defects in GaAs under action of the diffraction-modulated laser irradiation is offered.
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