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1. Introduction

T'HE class of objects whose focal images extendover an area of plate appreciably greater than
that of a point source includes planetary nebulae,
galaxies, and bright interstellar matter. Information
about the total integrated brightness and color, the
shape and distribution of relative or absolute intensi
ties over the surface, and the total extent of the
object, both in integrated light and for selected
spectral regions, is of importance.

2. Dimensions

The extent of an image of a planetary nebula or
galaxy may be estimated by tracing photometrically
across the image. (When the trace is properly cali
brated, the procedure can also yield a measure of the
brightness per unit area at any point and will be
referred to again below.) Holmberg (1946) meas
ured the apparent diameters and orientation in space
of a number of elliptical galaxies. For calibration of
the apparent axis ratios (orientation measures) arti
ficial nebular images, produced by rotating sectors
of light of different shapes, were used.

The dimensions and shape of the Andromeda
Nebula have been investigated photographically by
Shapley (1934), Redman (1936), Redman and
Shirley (1937), Williams and Hiltner (1941), and
others. Measurement of the optical density of the
plate may be used to assess the dimensions of an
object to various limiting surface brightnesses; a

convenient unit for surface brightness is mag
nitudes/sec2.

The various definitions and measures of galaxy
diameters have been discussed by de Vaucouleurs
(1959a, b).

3. Apparent Magnitudes

A very accurate program of measurement of total
photographic and photovisual magnitudes of galaxies
has been carried out by Holmberg (1950, 1958).
In 1950 he published measures for 39 nearby gal
axies; later he gave integrated magnitudes and colors
for 300 others (Holmberg, 1958). The method used
was the following.

An in-focus image of a galaxy was obtained on
one-half of the plate, out-of-focus images of stars of
the North Polar Sequence being registered on the
other. A series of photometric tracings were made of
successive sections of the galaxy, the Polar Sequence
stars providing the standard intensities for calibra
tion, and the integrated magnitudes were obtained
by summation. The method is slow and tedious, but
apart from the slight ambiguity of the N.P.S. stand
ards, reliable. The accuracy of the final photographic
and photovisual magnitudes was high, the mean error
being ± 0n.'04. Lynga (1959) used a similar method
to obtain the integrated magnitude of the Andromeda
Nebula, the (photoelectric) standards being selected
from the Pleiades. Efimov (1959) obtained inte
grated magnitudes of NGC 7293 at 6550A, using the
Pleiades as standards, and derived a measure of the

*A modified version of this paper was published as part of chapter 17, Astronomical Techniques (Chicago:
Chicago Press) in 1962.
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