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EXCITATION CLASS OF NEBULAE AS AN EVOLUTION
CRITERION
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A principally new, quantitative system of the classification of spectra of plane-
tary nebulae is proposed. The excitation class of a nebula, p, is determined accord-
ing to the relative intensities of emission lines, N1+N2/4686 Hell and N;+N,/Hp.
The excitation classes are obtained for 177 PN with known distances and sizes of
all classes — low (p=1-3), middle (p=4-8) and high (p=9-12%). An empirical rela-
tionship between the excitation class p and the mean radius of the nebulae R, is
discovered — the largest sizes occur for highly excited nebulae, and the smallest for
low excitation ones.This relationship as well as excitation class p, as an independent
parameter admit an evolutionary interpretation (Gurzadyan, Egikyan 1991).

It is shown that after reaching the highest class of excitation p=12% some part of
nebulae again decreases their class of excitation with the further increases of sizes.
The general diagram of this relationship, p~ R,, has two nearly symetric branches
— rising and descending with the apogee on p=12*. The whole number of nebulae
in the descending part of this diagramm is more than an order smaller than their
number in the rising part of the diagram.

The distribution of the number of PN versus the excitation class shows that the
“Marathone” of nebulae from p=1 to p=12% takes place with a rate too far to
be constant: a nebula “lives” longer in the lowest excitation classes, p=1-3, after
which very quickly gallops the classes p=4-6, and again the longer duration of life
in classes p~9-11.

Moreover, there is also a tendancy that the mean expansion velocities increase when
passing to high excitation nebulae.

The relationship p~ R, admits an evolutionary interpretation, and can be taken
to some degree as an analogon of the Hertzsprung-Russel diagram for planetary
nebulae.

At present we can establish that PN may be of low excitation class, from 1 to 6, at
their birth, and of classes from 12% up to 1-2 in their destruction or disappearing
period.
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