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MODEL-DIAGNOSTICS APPROACH TO DETERMINE THE
CHEMICAL ABUNDANCE IN PLANETARY NEBULAE OF
MILKY WAY
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retical studies on the determination of the chemical abundances of
gas-dust envelopes of the planetary nebulae (PNe) in Milky Way. To calculate the relative
chemical composition A/H it is necessary, (0 sum up, all the relative ionic abundances of A"l
H in all ionization stages, +i, and also to take into account the abundance of neutral hydrogen
in the nebula. But we can not do it using observed spectra of PNe, because some ionization
stages practically of each of the chemical elements are not represented in spectra by
corresponding emission lines. In order to take into account the ionic abundances in
unobserved ionization stages, the so-called ionization-correction factors (ICF) are usually
used. In most cases to obtain the expressions for ICFs the results of the photoionization

models (PhM) grid for PNe are used.

We used PhM grid [1], calculated for gas-dust PNe along the evolutionary tracks of
their nuclei. Emission line spectra (ELS) calculated in PhMs are much richer than observed
ones. We performed nebular diagnostics of the ELS from PhM grid using the same method of
crossing the n. - Te curves, which is used for diagnostic of real ELS. As a result, for each
model, values of n. and T, were determined by the method of an intersection of the curves of
their mutual dependence, obtained for various diagnostic ratios between emission line
intensities. The diagnostic method allows determining the T. and n. values in four zones of
various degree of excitation (ionization). In the presence of a sufficient number of relative
intensities of the corresponding lines, it is possible to calculate T, and n. values for each zone

separately.

We present the theo

To derive the expressions for ICFa, we used the ionic abundances obtained by the

diagnostic method from ELS of PhMs grid, calculated for PNe of Milky Way. We have
analyzed the correlations between quantities such as log [X"*!/ X*] and log [(A"/ H) /(AL
H)], where A / H is a relative chemical abundance of element A (adopted in PhM), (A™/ H")
is a relative ionic abundance in the i-ionization stage of the same element, and X™/X"isa
ratio of ionic abundances in the neighboring ionization stages of the chemical element X.

These correlations can be used to determine the total chemical abundance A / H of an clement
in the real PNe of Milky Way on the base of its ionic abundance (A" H"), obtained using the

diagnostic method from the observed ELS of these abjects.

[1] B.Ya. Melekh, Visnyk of the Lviv University. Series Physics, 50, 125 (2015).



