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Abstract. We present a comparative discussion about the stellar 
population and chemical enrichment in the nuclear regions of 
M 31 and of its dwarf companions M 32 and NGC 205, from a 
new set of long slit CCD spectra in the range 3500-10 000 A. 
We have performed the population syntheses using a grid of star 
cluster spectral features as a function of age and metallicity. The 
algorithm is a multiple minimization procedure, including a sta
tistical treatment of the acceptable solutions and for which we 
discuss as well the question of the uniqueness of the solution. 
It provides a more significant result with respect to classical min
imization methods relying on a single optimal solution. We find 
that the semistellar nucleus (SSN) and the bulge of M 31 are 
dominated by old metal-rich populations. The overall enrich
ment in heavy elements is however larger in the SSN ([Z/Z0 ] ~ 

0.6 at least) than in the inner bulge ([Z/Z0 ] = 0.3). In the visible, 
flux fractions of 10 to 20% arise from an intermediate age compo
nent. The old age components span the entire metallicity range, 
with a predominant contribution from the highly metallic ones. 
The young age component remains inconspicuous in the visible 
range. 

In the nucleus of M 32, the metal enrichment comes out to 
be around solar and the light is dominated by old components 
in the range -0.5 < [Z/Z0 ] <O. As much as 30% ofthe flux at 
5870 A arises from an intermediate age component correspond
ing to a 15% mass fraction. Both the old metal-poor and the 
young components in M 32 contribute very little to the visible 
flux. 

Finally, our synthesis shows that the dominant population 
in the nucleus of NGC 205 is young, in the range 108 to 5108 yr. 
The old component with metallicity -1 < [Z/Z0 ] < -0.5 and 
the intermediate age components provide each around 20% of 
the visible light. The maximum metallicity attained in this object 
is [Z/Z0 ] = -0.5. 
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1. Introduction 

The stellar content of M 31 and of its dwarf elliptical compan
ions M 32 and NGC 205 has been investigated intensively since 
Baades's early studies, owing to their apparent brightness. 

Population synthesis techniques using a stellar base with 
colours or spectra have suggested that stars in the nucleus of 
M 31 are mostly old and metal rich (e.g. Spinrad and Taylor, 
1971; Faber, 1972). 

The nuclear spectrum of M 32 is less strong-lined and bluer 
than that of M 31. This might arise from a lower average metal
licity and/or from the presence of an important intermediate age 
component. The various population studies using a stellar base 
have led, however, to differing conclusions (Spinrad and Taylor, 
1971; Faber, 1972; Williams, 1976; O'Connell, 1980, 1986). In 
particular O'Connell claimed that intense star formation occured 
at intermediate ages, in this object. 

The stellar content of the nucleus in NGC 205 has been 
mostly studied by means of direct broadband images. It contains 
luminous blue stars implying recent star formation (Hodge, 
1973). Luminous red stars have also been identified which could 
be evolved stars associated with the young burst of star forma
tion (Gallagher and Mould, 1981). However, part of these red 
stars turned out to be carbon stars, thus revealing the presence 
of an intermediate age component (Richer et ai., 1984). 

An alternative method to study composite stellar populations 
has been developed, which uses a star cluster spectrallibrary and 
a grid of the star cluster spectral properties as a function of age 
and metallicity. (Bica and Alloin, 1986a, 1986b, 1987a). In this 
synthesis method the IMF and the stellar evolution are implicit 
in the elements of the base. This simplifies considerably the syn
thesis problem. The method has provided information on the 
age and metallicity of the population components in various 
nuclear spectral types to be found in Shapley-Ames galaxies 
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