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V. BimomocTi npo gucepraniio

Moga guceprariii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema guceprauii:

1. Kinetunka papianiiiHO-iHAYKOBaHMX IIPOLECIB B KPUCTANIAX

2. The kinetics of radiation-induced processes in crystals

Pedepar:

1. O6'eKT: BakaHCiliHi Ta ra30Bi OpY, 110 YTBOPIOIOTHCS Y MeTajaxX Ta CIJIABaXx Iif [i€l0 ONIPOMIHIOBAHHS i
0OYMOBJIIOIOTD iX pafialiliHe po3NnyxaHHs. MeTa: BU3HaU€HHS YIIPaBJISIIOUMX MeXaHi3MiB, T0Oy10Ba ix (iznyHuX
Mogesiel Ta BifilIOBiIHUX OOYMCIIIOBAJIbHUX CXEM OINCY 3aKOHOMIpHOCTe! pafialliffHO-iHIyKOBaHUX IIpOLieciB
pocTy nop Ta mnactudikanii KpUCTalis, M0 CIOCTEPIraloThCs eKCIIEPUMEHTAIbHO. MeTou: y po3paxyHKax
BMKOPHCTOBYBJINCS SIK TPAAMLINHI, ToOpe arpoboBaHi piBHSHHS MAaTEMAaTUYHOI (Pi3MKU Ta METOIH iX

PO3B's13yBaHHS (OCHOBHE PiBHSIHHS TeOPii Ipy>KHOCTI, piBHAHHS QoKkepa-IlnaHKa, piBHSIHHS €JIITUYHOrO TUILY 3

Pi3HUMU rPaHMYHUMU YMOBaMu, MeTos, GyHKLil 'piHa Ta iH), Tak i HeTpaAguLiiHi: Teopis koanecueHuii Jligpmuis -

CnposoBa, metog, Jlipmuis - Pozennseiira. Pezynbratu: [I71s ¢1a60aHi30TPONHUX KYOiYHMX KPUCTAIB OLEP>KaHO

KOPEKTHUM aHaJIITUYHUI BUPA3 JIiHIIHOI 110 ITapaMeTpy aHi30TPOIii TONIPaBKy A0 i30TPOMHUX KOMIIOHEHT TEH30Pa

['piHa OCHOBHOTO PiBHSIHHS TEOPIil NPY>KHOCTI. [lJ1s1 reKCcaroHabHUX MIIIbBHOYIIAKOBAHUX KPUCTAJIB OJI€P>KaHO



aHaJITUYHI BUPa3u KOMIIOHEHT TeH3opa ['piHa y 3aranbHoMy Buai. Ha BinMiHy Bif Ky6i4HUX KPUCTaJliB BOHU €
TOYHUMM i MAIOTh OJHAKOBUY BUIJIAL, SIK IJ151 YUCTO YSIBHUX, TaK i JJ151 KOMIJIEKCHUX TOJIIOCIB T€Opii BUYUTIB, a TOMY
OXOIIJIIOIOTh BECH CIIEKTP I'€KCAroHaJbHUX KpUCTaIiB. [IoKazaHO rpaHMYHMIA NIepexif, 10 i30TPOITHOrO HabGIMKEHHS.
Buxogsuu 3 TeH30py I'piHa c1a60aHi30TPONHUX KyOiUHUX KPUCTAJIB OI€P>KaHO aHAITUYHMI BUPa3 JJ1s1 €Heprii
IIPY>KHOI B3aeMogii neHTpa auiarauii 3i cpeprudHoIo 1oporo. I'aymy3b BUKOPUCTAHHS: (pi3nKa TBepIoro Tina,
pagianiiiHa ¢isuka

2. Object: vacancy and gas pores formed in metals and alloys under irradiation and causing them to radiation
swelling. The purpose: determination of control mechanisms, the construction of their physical models and
corresponding computational schemes to describe patterns of radiation-induced of pores growth processes and
plasticizing of crystals observed experimentally. Methods: The calculations used as a traditional, well tested
equations of mathematical physics and methods of their solution (basic equations of the theory of elasticity, the
Fokker-Planck equation of elliptic type with different boundary conditions, the method of Green's functions, etc.)
and non-traditional: Lifshitz - Slyozov theory of coalescence, Lifshitz - Rosenzweig method. Results: for weakly
anisotropic cubic crystals the correct analytical expression of linear in the anisotropy parameter corrections in the
isotropic component of the Green tensor of the basic equation of the theory of elasticity is obtained. For the
hexagonal close-packed crystals analytical expressions of Green's tensor components in general are obtained.
Unlike the cubic crystals they are accurate and they have the same form as for purely imaginary, and for the
complex poles of the residue theory, and therefore cover the entire spectrum of hexagonal crystals. The limit to
the isotropic approximation is shown. On the basis of the Green tensor for weakly anisotropic cubic crystals, an
analytical expression for the energy of the elastic interaction between the center of dilation with a spherical pore
is obtained. Field of application: physics of solid state, radiation physics
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