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Abstract. In this paper, we apply a population synthesis method 
based on star cluster integrated spectral properties to members of 
the distant galaxy cluster Abell 370. Within boxes defined from 
magnitude vs colour diagrams, we have co-added the data 
corresponding to members with similar spectral characteristics, in 
order to achieve a signal to noise ratio suitable for the synthesis. 

Population synthesis of the two blue averaged objects pro
vides the flux and mass fractions of the young components 
responsible for their blue colours. These are the disc component 
in late spiral galaxies for one group and a recent starburst for the 
other group. 

Population synthesis of the three red averaged objects con
firms that no cosmological evolutionary effects are observed in 
this cluster at z = 0.374. In ali three cases, we find a metallicity 
enrichment lower than that expected on the basis of the metal
licity vs luminosity relationship found for the central regions of 
nearby galaxies. For the less luminous objects, which correspond 
to present-day massive elliptical galaxies, this reflects the con
tamination by light from their metal-poor halo population, as a 
result of Abe11370 distance. For the more luminous objects, which 
correspond rather to cD and extremely massive galaxies, their 
low metallic content implies that they were formed through 
merging processes occurring once the acting galaxies had already 
achieved the bulk of their star formation process and chemical 
evolution. 
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1. Introduction 

Observing high redshift galaxies allows one to directly look back 
in time, and hence, possibly track some cosmological evolution of 
the galaxy populations. If the uni verse is probed far enough, one 
may hope to reach the redshift slice where intense star formation 
occurred in the body of giant galaxies and, from this, constrain 
the epoch of galaxy formation. 

Over the past decade, a few galaxy spectra at lookback ages 
down to 3 Gyr (z ~ 4) have been collected, thanks to larger 
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telescopes and more sensitive detectors (e.g. Gunn and Dressler, 
1988 and references therein). However, it is still easier to access 
galaxy clusters in the redshift range 0.3 to 0.4, corresponding to 
lookback ages around 11 Gyr, and to study their stellar content 
from spectroscopic data with suitable signal to noise ratio. They 
do contain red members with spectral properties similar to those 
encountered in nearby giant elliptical galaxies (Couch and 
Sharples, 1987; Pickles and van der Kruit, 1988; Persson, 1988; 
O'Connell, 1988). This suggests that major evolutionary effects of 
cosmological nature do not yet show up at redshift 0.4. It also 
implies that the epoch at which the bulk of stars were formed in 
these galaxies goes well back into the past. 

Although most galaxy clusters observed so far with redshift up 
to 0.9 exhibit red members like their present-day counterparts, 
there seems to be a trend for distant clusters to show an excess of 
blue galaxies (Butcher and Oemler, 1978). This was first suggested 
from photometric studies and, more recently, has been supported 
by spectroscopic data (Dressler and Gunn, 1982; Butcher and 
Oemler, 1984; Sharples et ai., 1985). The reality of this effect has 
been questioned however, on the basis of selection effects in the 
cluster sample (Koo, 1988). And indeed, blue galaxy excesses 
might not be restricted to compact cluster cores and might 
pertain to a more general phenomenon, also showing up in the 
field population (Ellis, 1988). 

In the light of previous studies which presented Abe11370 as a 
rich galaxy cluster, at z=0.374, with a substantial fraction ofblue 
objects, we aim at analyzing in a quantitative way the composite 
stellar populations of its red and blue galaxies. Early analyses 
have been performed through both photometric and spectro
scopic techniques (Bautz et ai., 1982; Butcher and Oemler, 1984; 
Henry and Lavery, 1987; McLaren et ai., 1987; Mellier et ai., 
1988). Stellar population analyses for Abell 370, as for distant 
galaxy clusters in general, have only been performed so far 
through comparisons between observations and predetermined 
models, or templates of global galaxies: the intention was more 
often to so derive the cluster galaxy morphological types. For 
Abell 370, Mellier et ai. (1988) have compared individual galaxy 
spectra with synthetic ones from Rocca-Volmerange and 
Guiderdoni (1988); while McLaren et ai. (1987) have confronted 
their multiple band photometry to the spectral energy distribu
tions from nearby galaxies of various morphological types 
(Pence, 1979; Coleman et ai., 1980). For a direct analysis of 
composite stellar populations, one requires however high signal-
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