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1. Introduction

CAUSES of abundance anomalies in stellaratmospheres may include one or more of the
following: (a) mass loss resulting in exposure of
regions usually masked by the atmosphere; (b) ac
cretion; (c) mixing; (d) special conditions at the
surface, past or present; (e) prestellar environmen
tal anomalies. These are discussed with particular
reference to 3 Cen A, and the conclusion drawn
that, in spite of some objections, fluctuations in the
composition of the prestellar matter may be a major
cause in determining that star's present anomalous
atmospheric chemical composition.

2. Characteristics of 3 Cen A

The star has been classified as B5 III by Bertiau
(1958), B5 IV by Mrs. de Vaucouleurs (1957),
and B4 IV or V by Jugaku, Sargent, and Greenstein
(1961). It is the brighter component of the visual
double 3 Centauri; the apparent visual magnitudes
of the two stars are 4.6 and 6.1, the separation being
about 8". The pair is thus not a close binary, and
interaction between the components is unlikely. The
star 3 Cen A, located near the edge of the Scorpio-
Centaurus Association, appears to be a member of
this rather loose aggregate of B stars. The radial
velocity and proper motion measures for 3 Cen
A are in good accord with the mean values
for the association (Blaauw, 1956; Bertiau, 1958;
Buscombe and Morris, 1960; Morris, 1961). The
age of the cluster, given as 2 x 107 years by Bertiau
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(1958), may be reasonably assumed to be that of
the individual stars, and particularly of 3 Cen A.
Such evidence as exists (see Bertiau, 1958) indicates
that 3 Cen A is a main sequence star. Of other stars
in the association, r Scorpii (near the opposite edge
of the association) has normal chemical abundances
(Traving, 1955), and it has been suggested (Searle,
1962) that 3 Cen B is also normal. It should be
noted, however, that the spectrum of 3 Cen B shows
broad lines, and it is thus not clear that the apparent
normality is established.

The lines of the spectrum of 3 Cen A are sharp,
indicating the absence of turbulence, rotation (except
possibly pole-on), and excessive ordered magnetic
fields (> 200 gauss; see below, Sec. [d\); no emission
lines have been detected, so that shells or streams of
gas, at least on an observable scale, must also be
missing. Convincing quantitative evidence of abun
dance and isotopic anomalies as compared with the
sun (Goldberg, Mttller, and Aller, 1960; Aller, 1961)
has been given by Sargent and Jugaku (1961) and
Jugaku, Sargent, and Greenstein (1961), following
Bidelman's earlier (1960) identification of unusual
components in the spectrum, particularly lines of
phosphorus. The main anomalies are included in
Table 1, taken from Jugaku, Sargent, and Greenstein
(1961).

3. Possible Causes of Composition Anomalies
in Stars

(a) Mass Loss
Loss of an appreciable fraction of a star's mass
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