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Pedepar:

1. DocaimxeHo popmyBaHH4 JiHii Sil y constaHOMy criekTpi. [Tpodini iHTeHCuBHOCTI J1iHii 064YKMCIeH] y TPhOX
HaMiBeMIIipUYHMX OJHOBUMIPHUX Ta OJHIN rifpoJuHaMiuHill TpUBUMIPHIN Mogessax atMoc@epu CoHLS B
HaOJIVDKEHHI JIOKabHOI TepMoauHamivHoi piBHoBaru (JITP) ta ii BincyrHocTi (HJITP). Ins o6uncnens npu HIITP
CTBOPEHO HaMObi/blI CyyacHy MOJeJlb aToOMa KpeMHilo. [lyis1 BU3Ha4eHHs BMICTy CKJIaJleHO CIUCOK i3 65 JiHil Si 1.
Busnaueno HJITP-edexTy, 110 Ail0Th IPU YTBOPEHHI CNIeKTPy Si I: HeBesMKa 3MiHa MOTJIMHAHHS B JIiHIsX, a TAKOX
cunbHAY nediuuT QyHKUIN JKepesa JiHii. [o710BHUM € npyruil eeKT, BiH IPU3BOAUTD A0 3arjaubJIeHHs NPOoPiiiB
JIiHiN i 36i1bIIeHHS IX eKBiBaJIeHTHUX MUpPYH. BuzHayeHo BMicT enemenTa nipu JITP ta HIITP B ycix monesnsx.
Haii6inpi nocToBipHUM € 3HaUYeHHs A = 7.549+0.016 dex, sike y3roZpKyeTbCsl 3 IONepeIHIMU peKOMEHIalliIMU [1J1s1
dorocdepu CoHL Ta METEOPUTIB. BOHO OTpUMaHe MIJISIXOM CIIiBCTABJIEHHS CIIOCTEPEXXHUX Ta 00YMCIIEHNX
€KBiBaJIEHTHUX WINPUH 65 miHii Si I, 3Haiipenux npu HIITP y TpuBuMipHiii rigpoguHamiuHiil mogeni atmocdepu

CoHIIg 117191 COHSTYHUX CUJI OCUMJISITOPIB i 32 ToroMororo Teopii AHcTi, bapkiema Ta O’'Mapu ripu 064HCI€HHI CTaiol



3racaHHs JIiHill gammae. [TigTBepakeHo, 1o NpobaeMy aHOMaJIbHOI MeTaIeBOCTi MOXKHA PO3B'sI3aTH, JIULIEe
BpaxoBytouu epextu HJITP Ta HeonHOpinHOCTI aTMOocdepu. Bu3HaueHOo 3a1e5KHOCTI OTPMMaHUX 3Ha4eHb BMICTY Bi,
IlapaMeTpiB MOJEJIIOBaHHS: MoJieli aTMocdepy, Teopii BaH-Jiep-BaabCOBOI0 YIIMPEHHS JIiHil, IKaanu CUjl
OCLMJISITOPIB, KiILKOCTI JIiHIN Y BUOIpLi, 3HaY€Hb NIepepi3iB HENPYKHUX 3iTKHEHb 3 €JIEKTPOHAMU, aTOMaMU BOIHIO
Ta nepepisiB HoToioHI3aLii, IPUIHATOrO BMICTy eleMeHTa. [IpoaHasizoBaHO MKajly COHSIYHUX CUJI OCLUJISTOPIB
I'yproBenka ta Koctuka nis miniit Si [, BuU3Ha4yeHo ii cuctemaTnyHi NoxubKy, OKa3aHo, 0 CyMapHa ox1oKa
IKauy 6s113bKa 10 Hyss. JocaimxkeHo ¢popmysanHs jiHii Sil 1082.7 HM. OnjiHEHO ONTUMaJIbHI 3HaY€HHSI MHOKHUKA
dopmynu Jpoina SH = 0.1 Ta cunu ocuunsaropa JiHii Ig gf = 0.24, ki peKOMeHI0BaHO [Jis [T0AAIbIIOTO
MoOJes0BaHHA JiiHii. [IokazaHo, o AJ1s BiTBOPEHHS CIOCTEPEKEHb 3iTKHEHHS 3 aTOMaMu BOJIHIO MalOTh

BifiOyBaTHCh Ha NIOPSOK YacTillle y OJHOBUMIPHUX MOAEJSIX aTMOC(EPH, HDK Y TPUBUMIDHIM.

2. In this dissertation the formation of Si I lines in the solar spectrum was studied. The line profiles were computed
in three semiempirical one-dimensional and in one hydrodynamic three-dimensional model atmospheres both
under local thermodynamical equilibrium (LTE) and under departure from it (non-LTE). For the non-LTE
computations the most up-to-date atomic model of silicon was constructed. A list of 65 Si I lines was made for the
abundance determination. The following non-LTE effects, which influence the formation of Si I spectrum, were
determined: a small change of the line opacity and a strong deficit of the line source function. The second effect is
a principal contributor that leads to the decrease of the line core intensities and to the increase of the line
equivalent widths. The solar silicon abundance was determined in all model atmospheres under LTE and non-LTE.
The most reliable value of the abundance is A = 7.549+0.016 dex, which agrees well with the previous
recommended values for the solar photosphere and meteorites. It was determined by fitting the observed and
theoretical equivalent widths of 65 Si I lines, which were computed under non-LTE in three-dimensional
hydrodynamic model of the solar atmosphere for a solar oscillator strength scale by Gurtovenko and Kostik and
using the Anstee, Barklem and O'Mara theory to compute the line damping constant gammaé. It was confirmed
that the problem of solar anomalous metallicity could be solved only by taking into account the non-LTE effects
and the influence of atmospheric inhomogeneities. The following dependencies on the modeling parameters were
obtained for the solar silicon abundance value: the dependency on the model selection, on the approximation for
van der Waals line broadening, on the oscillator strength scale, on the cross-sections of inelastic collisions with
electrons and hydrogen atoms, on the photoionization cross-sections, and on the accepted value of silicon
abundance. The solar oscillator strength scale by Gurtovenko and Kostik for Si I lines was analysed and its
systematic errors were estimated. The mean total error of this scale is close to zero. The formation of the Si I
1082.7 nm line was studied. The optimal values of two line parameters were estimated and recommended for the
further line modeling: the scaling factor for the Drawin formula is SH = 0.1 and the line oscillator strength is Ig gf =
0.24. We showed that in order to reproduce observations well, inelastic collisions with hydrogen atoms should be
by one order of magnitude more intense in one-dimensional models of atmosphere than in three-dimensional

model.
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