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Planetary Nebulae (PNs) are highly representative of the late stages of intermediate 
mass stellar evolution. However, there are still many unresolved questions in their evolu-
tionary scheme. Mass loss processes during the Asymptotic Giant Branch (AGB) are not 
fully understood. Binarity, rotation and magnetic fields may play an important role in PNs 
formation. The morphological study of PNs will help us to address those questions, and 
therefore a meaningful homogeneous database is needed. 

In recent years, an ESO catalog of images of more than 250 Southern PNs, observed 
through narrow-band filters, has been published (Schwarz, Corradi, & Melnick 1992). On 
the other hand, a complete morphological survey of the Northern sky PNs does not exist 
to date, and only limited samples of narrow-band PN imagery exist (Balick 1987; Chu, 
Jacoby, & Arendt 1987). We aim at filling the gap, earring out a complete catalog of ex-
tended Northern PNs. 

The catalog 

The sample was selected according to the following criteria: 

1. We observe only those PNs that are spectroscopically confirmed by Acker et al (1992). 

2. We include in our observing list PNs larger than 4". Objects larger than 12" were ob-
served using the 0.8m IAC-80 telescope, while smaller objects were observed with 
the 2.5m NOT telescope. 

3. Our PN sample suitably covers the Northern sky: PNs with — 10° < δ < +80° and 
diameters larger than 4" were all included in the observing list. 

4. We did not observe objects that had already been observed by Balick (1987) and 
Schwarz et al. (1992), to avoid obvious duplications. 

In order to obtain sharp images of the different ionized regions, we acquired the data 
through a choice of narrow-band filters: Ηα+[Ν II] (FWHM=50 Â), Ha and [Nil] λ 6584 
Â(FWHM=10 Â), and [Ο ill] λ 5007 Â(FWHM=30 Â). 

The catalog contains 243 Northern PNs, for a total of589 gray-scale frames. For thirty-
two PNs we have produced a color picture, obtained combining the frames obtained through 
different narrow-band filters. 

The Morphological Classification 
We use the catalog images to improve previous morphological classifications (the most 

recent from Schwarz, Corradi, & Stanghellini 1992). Excluding the non-extended PNs, 
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I. Introduction 

there are five main morphological classes, which take into account the apparent morphol-
ogy and the formation mechanisms. These main classes are: 

• Round (R): The PN shape does not show a clear deviation from symmetry. 
• Elliptical (E): They have two axis of symmetry, but do not show a waist. 
• Bipolar (B): They have two axis of symmetry, with lobes and a waist. 
• Quadrupolar (Q): With two pairs of lobes, oriented at different directions. 
• Point-Symmetric (P): Their morphological components are symmetrical 

with respect to reflection through the center. 
In addition to this main classes, there are some additional structures and morphological 
features whose presence we denote with suffixes: inner structures (s), ansae (a), rings (r), 
multiple shell structures (m), and outer structures (o). Some of these finer classification 
(and the relative suffixes) only can be applied to a particular morphological classes (as r 
to B, or s and a to R and E). For example, a structured elliptical PN with a halo would be 
Esm, a bipolar PN with ring would be Br, etc. 

The statistics of this sample is summarized in the following table, where |6| is the av-
erage galactic altitude and Ν is the number of objects in the sample. 

Morph. Class Rate 1*1 Ν 

R 23% 12.9 54 
Ε 49% 6.9 113 
Β 14% 2.7 32 

Q 3% 1.7 6 
Ρ 4% 4.3 8 

m 17% 10.9 40 

For the first time, a complete and homogeneous set of 250 northern galactic PNs have 
been observed through narrow-band filters to explicitly address their morphologies. We 
have analyzed these PNs on the basis of a renewed morphological scheme, and found that 
their main shape is described by five morphological classes. We plan to study these PNs 
from many other viewpoints, starting from their shapes, to determine their evolutionary 
stage and their formation mechanisms. 
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