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1. KineTnyHu# onuc Ta MaTeMaTUYHE MOJEIIOBAHHS iIMIJIaHTAallii MOHIB y KpUCTanu

2. Kinetic description and mathematical simulation of ion implantation into crystals

Pedepar:
1. Incepranifina po60Ta IPUCBIYE€HA TEOPETUYHOMY OIKUCY 3aJIEXXHOCTI TPodisiB iMnanTalii HOHIB 3 eHeprielo
~1...200 xeB B kpucranu Bif yMoB imrnanTanii. CpopmynbOBaHO 3arajbHUM MigXif, 10 MPOo6ieMU K 10 CIiIbHOI

KiHETHKY KaHaIIOBaHHA 1 XaOTUYHOTO PYXY, 110 OMMCYETHCA 3B'SI3aHOI0 CUCTEMOIO PiBHSIHDb UernMmeHa-

Kosmoroposa. Po3po6s1€eHO HOBY METOJIMKY JOCTIiI)KEHHS iMIJIaHTallii IOHIB Y KpUCTaJIM METOAOM KOMIT'IOTEPHOTO

€KCIIEPMMEHTY, 10 KOMOiHy€e MOMEII0OBAaHHSI TPUBUMIPHOI TPA€KTOPIii HOHY 3 pO3paxyHKOM ITapaMeTpiB 10ro
KaHAJIIOBaHHS B HAlOJIM>KYOMY aKciaZlbHOMY KaHasli. Y HabIMKeHHi 6e311epepBHOTO YIOBiIbHEHHS PO3B's13aHa
33/laya Ipo JeKaHaII0BaHHS MOHIB HU3bKMX €HEPrill Ta OTPUMAaHO aHaJiTUYHE pillleHHs 1715 (PYHKLII

OJE€KaHaJIIOBAHHS, HpOBe,ﬂeHi Mioro gKiCHUM aHaJi3 Ta HOpiBHHHHﬂ 3 EKCIIEPUMEHTAJIbHNUMU NAHNMU. Bnepme

BBEICHO PEKMM METAKAHAIIOBAHHS, IO BiANOBigAa€ NMHAMIYHO CTIMKOMY KaHAJIIOBAHHIO VOHIB 31 3HI>KEHUMU LI0L0

piBHS aMopdHOI cepei TUTOMUMU BTpaTaMu €Heprii, Ta OTPUMAaHO BHpa3 JJjisl KpUTUYHOIO KyTa



MeTakaHasoBaHHs. Po3pobiieHa ¢peHOMeHOJIOTiUHa MOIesb ONUCY TPOo@iiB iMIIaHTallii HOHIB y KpUCTaH, 10
MOKpallye NapameTpu3allilo eKCIIEPUMEHTAIbHUX JaHUX Y IOPiBHSAHHI 3 MOSKJIMBOCTSIMU CTaHIAPTHOI eMIIIPUYHOI

MoJiei, 1 03BOJIsie OTPUMYBATH 3 HUAX KIHETUYHI [IapaMETPH KaHAIIOBAHHS OHIB HU3bKUX €HEPTil.

2. The dissertation deals with the theoretical description of the implantation condi-tions dependency of 1-200 keV
ions implantation profiles in crystals. Formulated is the general approach to the problem considered as a joint
kinetics of channeling and chaotic motion and described by the bound system of Chapman-Kolmogorov equations.
New method of computer simulation studies of ion implantation in crystals has been developed that combines
simulation of ion's three-dimensional trajectory with calculation of parameters of its channeling in the nearest
axial channel. The dechanneling problem of low energy ions has been solved in the continuous slowing-down
approximation. An analytical solution for dechanneling function has been obtained, analyzed qualitatively, and
compared with experimental data. The regime of metachanneling has been first introduced which corresponds to
the dynamically unstable channeling of ions having specific energy losses reduced with respect to those in an
amorphous medium. The expression for the critical angle of metachanneling has been obtained. The
phenomenological model of ion implantation profiles in crystals has been developed that improves the quality of
the parameterization of experimental data in comparison with that of the standard empirical model. It also opens
the possibility of evaluation of kinetic parameters of low-energy ions channeling basing on the experimental data
available.
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