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Pedepar:

1. Inceprauis npucegyeHa po3po61i Ta anpoballii HOBOro MiXo4y 4O JeTalbHOTO METOAY PO3PaxyHKY AUQY3HOI
KOMITIOHEHTH i0Hi3yl040ro BUIIPOMIHIOBAHHS [IpY PO3paxyHKy ¢oToioHizauiiHux mogesel cBitinHg (PMC)
HeOyJIIPHUX CEPeOBUII Pi3HUX TUIIB. Y POOOTI IIpeCTaBlIeHO Ta ONUCAHO AITOPUTM PO3POOJIEHOrO MiX01y, 10
6a3yeTbCs Ha BUHECEHHI IPOLeIypY iHTErpyBaHHS IIOTOKIB iOHI3yI04Or0 BUITPOMIHIOBaHHSI 32 MEXi
¢doToioHiI3aLiITHOro KOy, Ta 3aCTOCYBaHHI iTepaTUBHOTO INpolecy. PozpobieHnii meTor anpoboBaHUM Ha MOZEJISIX
($OTOiOHI3aLiTHOrO CBITiHHSA "NPOCTUX" CHEPUYHO-CUMETPUYHUX HEOYIISIPHUX CEPEelOBUIL 3 OGHOPITHUM
po3nofisomM ryctuHu (MeIOHChKUX Ta CTaHAAPTHUX IJIaHETAaPHUX TyMaHHOCTeH Ta 30H HII, 3 nunom Ta 6e3), Ta
posnoginom ryctunu ['onoBaroro — ManbkoBa. [IpoBefieHO aHali3 BIJIMBY 06PAHOrO METOLY PO3PaxXyHKy AUQY3HOI
KOMIIOHEHTH 10Hi3yI0YOr0 BUIIPOMIHIOBAHHS IJISIXOM ITOPiBHSIHHS i0HI3aL[iiHOI CTPYKTYPH Ta BUXiGHUX €MiCIHHUX
JIiHINYaCTUX CIEKTPiB BUIIPOMIHIOBAHHS, OTPMMAHUX y PE3yJbTaTi MOME/IIOBAHHS 3i 32CTOCYBaHHSIM HAOJIUKEHOTO
meTtony Outward Only Ta getanbHoro metony. CGOpMyIbOBaHO BaXKJIUBI BUCHOBKM CTOCOBHO BUINPABHAHOCTI
BUKOPUCTAHHS HAOJIM>KEHUX METOZIB Y CEPEeIOBUILAX 3 OJHOPIZHUM Ta HEOJHOPIZHUM PO3IIOAIIOM I'yCTUHHU. Takox
IleTaJIbHUI METOJ, po3paxyHKy [IIB BUKOpuCTaHO 1111 NO6Yyj0BY oNTUMaibHUX Mogesneli ®MC 06010HOK
cruMbioTnyHUX HOBUX. [T0Ka3aHo, mo nonpu HeogHoPigHicTs HC TakuX 06'€KTiB, 3 OISy HA iX KOMIIAKTHICTb,
3aCTOCYBaHHS HaOJDKEHOT0 METOAY po3paxyHKy JIIB e Bunpasnanum. Takox y aucepralii 31iliCHEHO pO3paxyHOK
M®MC neranbHUM METOLIOM 3 BUKOPUCTAHHSIM PE3yJIbTaTiB XeMOAMHAMIYHUX CUMYJISILIN SIK BXiTHUX IIapaMeTpiB
17151 BU3HAUEHHS €JIEKTPOHHUX TEMIIEPATypU Ta KOHIEHTPallii y 30Hi CynepBiTpy, a TaKOX [1JIs1 OTPUMaHHS
PO3I0LiNy BMiCTy XiMiYHMX €JIEMEHTIB [J151 Pi3HUX BiKiB. [I00y[J0BaHO CUHTETHYHI €MiCiliHi JIiHiN4aCTi CIEKTPU
BUINIPOMIHIOBAaHHS 3 Pi3HUX NO3ULIIN anlepTyp, 3 NOAABIINM iX IOPIBHSIHHAM 3i CIIOCTEPEXYBAHUMU JTaHUMU. TaKoXK,
Ha OCHOBI IJUX CIIEKTPiB IIPOTECTOBAHO IiarHOCTAYHI METOIH JJ11 BU3HAYEHHS BMICTy OKCUT€HY. Y PE3YJIbTaTi
aHaJi3y 3p006JI€HO psiJi BAKJIMBUX BUCHOBKIB 3 IPUBOJY HE3ACTOCOBHOCTI MOMYJISIPHUX 1iaTHOCTUYHUX METOiB Y
BUIIA/IKy HEOOHOPIAHUX CePEOBULI.

2. The dissertation is devoted to the developing and further approbation of new approach to detailed method of
diffuse ionizing radiation calculation while photoionization modelling of nebular environments of different types.
An approach is based on moving procedure of diffuse radiation integration outside photoionization’s code core,
with further iterative process. The code, developed for solving radiation transfer equation along any direction
during further integration over 3D volume is introduced. Code algorithm as well as numerical methods, used in
code for integration implementation are described. An approach was approbated on photoionization models of
"simple" objects with homogeneous density distribution and spherical-symmetry assumption: Meudon and
standard planetary nebulae as well as HII regions with grains and without them. Photoionization models were
calculated using Outward Only approximation as well as using detailed method for diffuse radiation calculation.
Based on results, an analisys of impact of selected approach to diffuse ionizing radiation treatment on ionization
structure and output emission lines spectra was performed. Important conclusions regarding efficiency of
approximal methods for diffuse ionizing radiation (DIR) calculation in case of homogeneous models were done.
Also, obtained emission lines spectra were compared to the ones, obtained by different photoionization codes. The
same analysis of impact of selected method of DIR calculation on photoionization modelling results was performed
for models of planetary nebulae with inhomogeneous structure (namely, using Golovatiy - Malkov density
distribution). As result, electron density and temperature distributions as well as output emission line spectra were
obtained. Based on results, conclusions about necessity of detailed approach for DIR calculation in case of objects
with inhomogeneous density distribution were done. Detailed method of diffuse ionizing radiation calculation was
also used for PhM of optimal models of symbiotic novae shells. It is shown that Outward Only approximation can
be used in case of such compact objects in spite of inhomogenity of radial density distribution. Also, a new
approach to investigation of dwarf galaxies with active star formation was introduced. An approach is based on
calculation of net of multicomponent photoionization models (MPhM) using results of chemodynamical
simulations as input parameters for determination of electron density and temperature distributions in super wind
region as well chemical abundance distribution. As result of MPhM calculation using detailed method of DIR



calculation spatial maps of emissivities and opacities were obtained. These maps were used to obtain synthetic
emission lines spectra for different aperture positions. Obtained spectra were analysed and compared to
corresponding observation results. Also, in order to test diagnostic methods, the last ones were applied to optical
emission lines spectra. As result, oxygen abundances for different aperture positions at different ages were
obtained, and compared to corresponding values, received from averaging chemodynamical simulations results. It
was shown that in most cases diagnostic methods can’t be applied for correct determination of physical

parameters in case of inhomogeneous environments.
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