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Following the well-known physical theory of recombination and forbidden-line
emission, we have carried out calculations which may be useful for a quantitative
analysis of the observations of planetary nebulae and other emission objects (diffuse
nebulae, emission details in extragalactic nebulae, symbiotic and flare stars). As the
result, we have a set of four types of graphs.

In the first-type graphs the intensity and spectral distribution of continuous
hydrogen plasma radiation (free-free, free-bound and two quanta transitions) are
given for different T, and n.. The Balmer and Paschen discontinuities as functions of
T, and n, are also given.

In the second-type graphs, the ratios of auroral and nebular lines of [Om], [N1],
[Nemni], [Nev], [On] and [Su] ions are shown. These ratios are given in the plane
(log T,, logn,) as curves of constant ratios and can be used for the determination of
n. and T, by Seaton’s curve-intersection method.
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FiG. 1. [Intensity distribution in continuum at T, —10000° as a function of ne.
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FiG. 2. Balmer discontinuity as a function of ne, Te.
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FiG. 3. [Om] I1a363/( 14959+ 15 5007) as a function of ne, Te.
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For objects optically thin in Hp the intensity of a forbidden line is given by

I, n
= gi(ne’ Te),
n

IHﬁ p

where I;=intensity of forbidden line, I,z=intensity of Hp line, n; =the number of
ions in the ground state, n,= the number of protons, and 6;(n,, T.) =known functions
of T, and n,.

In the third-type graphs, curves of equal values of 0, are given in the plane
(logT,, logn,) for 14 lines of [O1], [Ou], [Om], [Nu], [Sul, [Sm], [Nemui] and
[Nev].

For stationary conditions, when n,/n, are determined by the abundances and the
Saha-Boltzmann equations for the non-equilibrium case, the ratios I;/I;; and the
intensities I; can be determined as functions of T, n,, temperature of radiation T,
and dilution factor W. These last graphs can be used to analyze some objects with
secular variations of the exciting radiation and/or other physical conditions. All these
graphs will be published in Publications of Crimean Astrophysical Observatory,
38 and 39. All formulae used and references of atomic constants are given there.
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FIG. 4. [Owm]lg 04959425007 as a function of ne, Te.
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FiG. 5. Ig[{(Ir49591- I15007)/Ing} X {N(H)/N(O)}] as a function of ne, Te for various dilution
factors and various stellar temperatures T,.
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