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Summary. Population syntheses for normal nuclei in E/SO and 
spiral galaxies are derived using a library of star clusters. This 
method allows to determine the chemical enrichment and to date 
successive generations of star formation. Thus it is more than 
a simple population synthesis, providing for the first time a 
direct estima te of the chemical evolution in these nuclei. For the 
E/SO groups following the normal metallicity vs luminosity re
lationship, the last generation of stars in the nucleus has reached a 
metallicity 4 times solar for M 8 = -22 and 0.5 to 0.3 solar for 
M 8 = -18. The bulk o f the population is older than 1 O Gyr but 
these galaxies have formed stars at least untillook-back times of 
~ 5 Gyr. Some metallicity dispersion is detected within the nuclei: in 
the most metal rich group, around 10% of the optical flux arises 
from populations with metallicities lower than solar. For the 
relatively less numerous bluer E/SO groups, younger age compo
nents are present, which we have been able to isola te and date. The 
red spiral groups also form a metallicity sequence which is related 
to the bulge luminosity, spanning metallicities from a factor4 
solar to solar. Finally, the groups of bluer spiral nuclei contain 
younger age components superimposed on an older population, 
which has reached at least the solar metallicity. The relative 
importance of the star formation bursts with respect to the older 
population is derived: in the bluest group, with NGC 5236 as a 
prototype, the population younger than 3 108 yr amounts to 87% 
of the flux at 4000 A and 57% at 9000 A. The present method 
constitutes a powerful tool for the interpretation of composite 
spectra and will certainly have many applications in the study of 
large redshift galaxies. 
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1. Introduction 

Previous studies of population synthesis in galaxies have been 
performed with libraries o f stellar spectra and, in some cases, with 
libraries containing a mixture of stars and globular clusters (Pagel 
and Edmunds, 1981; Pickles, 1985 and references therein). We 
have undertaken a different approach using a base of star cluster 
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integrated spectra only. A synthesis using stars requires the 
knowledge o f T, g, Z and o f the slope o f the Initial Mass Funtion 
(IMF). The latter parameter is implicit in real cluster spectra. 
Clearly, the advantage of the present method is to be a two 
parameter analysis: age and metallicity (Bica and Alloin, 1986a, 
hereafter BA86a). 

We have obtained visible and near-infrared spectra for a large 
sample of star clusters and galaxy nuclei at 12A resolution, 
respectively with the European Southern Observatory (ESO) 
telescopes 1.52-m using the Image Dissector Scanner and 2.2-m 
using a CCD. The visible cluster spectra are discussed in BA 86a 
while those of galaxy nuclei are presented in Bica and Alloin 
(1987a, hereafter BA87a). The near-infrared results are given in 
Bica and Alloin (1987b, hereafter BA87b). The sample clusters 
had a priori known age, metallicity [Z/Z0 ] and reddening. Thus it 
has been possible to study the equivalent widths (W) and 
continuum distribution in the integrated spectra as a function of 
age and [Z/Z0 ] (BA86a). Then a grid of star cluster properties 
was interpolated at suitable steps in age and [Z/Z0 ] and the results 
were given in Bica and Alloin (1986b, hereafter BA86b) and 
BA 87b, respectively for the visible and near-infrared ranges. 

An important result of this analysis is that the equivalent 
widths W o f metallic lines in the near-infrared are simple functions 
of[Z/Z0 ], while those in the blue are sensitive to age, in addition to 
metallicity, owing to the dilution effect of blue luminous stars in 
young clusters. The spectra of star clusters and galaxy nuclei had 
been previously corrected for foreground reddening. The internai 
reddening arising from inclination effects in spiral galaxies was 
straightforwardly removed using the method developed in 
BA 87 a. We have also shown that the Na r 5890 A doublet is not 
suitable for population synthesis, owing to its interstellar gas 
contribution, which may dominate the stellar one in the case of 
inclined spiral galaxies (Bica and Alloin, 1986 c, hereafter BA 86 c). 

The present paper deals with the synthesis results. In Sect. 2 we 
group the galaxy spectra showing similar properties. In Sect. 3 we 
present details of the synthesis method and the computations. In 
Sect. 4 we discuss the synthesis results for our 15 types of galaxy 
spectra. Section 5 provides comments on the synthesis for indi
vidual groups. Finally, the concluding remarks of this work are 
given in Sect. 6. 

2. The spectral groups 

Initially we intended to obtain a mean galaxy spectrum for each 
box determined by morphological type vs luminosity class. 
Nevertheless it soon became clear that every box contained 
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