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Abstract. An average integrated spectrum of the nearly
solar metallicity globular clusters NGC 6528, NGC 6553 and 
NGC 6440 is synthesized in the range 3500 < >. < 9750Á with 
a library of stellar spectra and constraints provided by the ob
served colour-magnitude diagram (CMD) of NGC 6553. In or
der to account for the CMD parts below the observational cut
off, we employ a power law mass function with slopes x =-0.5, 
1.35 and 2.5. We conclude that the MS contribution amounts 
to ~15% of the integrated light at 5870Á and this minor con
tribution makes the integrated spectrum basically insensitive to 
these x values. The dominant components are the Red Giant 
Branch and the Horizontal Branch with respectively ~60% and 
~20% o f the ftux at >.5870Á. The residuais o f the observed inte
grated spectrum with respect to the model suggest that [F e/H] is 
slightly subsolar in these globular clusters, whereas [CNO/Fe] 
is slightly above the solar ratio. 
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1. Introduction 

Globular cluster properties have been intensively studied with 
techniques which measure their individual stars such as spec
troscopy and colour-magnitude diagrams, and with integrated 
photometry and spectroscopy. They have provided fundamental 
information on the stellar evolution theory and on the chemical 
enrichment of the Galaxy (for reviews see e.g. Renzini & Fusi 
Pecci 1988; Kraft 1985). On the other hand the combination 
of integrated and individual star techniques for the synthesis of 
globular cluster integrated spectra using a library of stellar spec
tra has not been as much explored. Santos et al. (1990, hereafter 
SBD90) have applied this synthesis approach to the study of 
the rich open cluster M 11. The importance of the application 

Send offprint requests to: E. Bica 
* Based on data collected at the European Southern 
Observatory, La Silla, Chile. 

of the method to globular clusters resides on the possibility of 
decomposing the integrated light in terms of its stellar compo
nents. In principie, one might access information on subjects 
such as the main sequence faintest stars and the mass function 
slope. By comparing the observed and model spectra one may 
infer on differences between the physical parameters of the in
volved stellar populations; the present work explores the latter 
possibility. 

The globular clusters NGC 6528, NGC 6553 and NGC 6440 
are among the most metallic ones in the Galaxy, as indicated 
by integrated photometry and integrated spectral studies (Zinn 
1980, 1985; Bica & Pastoriza 1983; Bica & Alloin 1986). In
deed atomic and molecular features in their integrated spectra 
are substantially stronger than those in 47 Tucanae, which is tra
ditionally considered as a reference metal-rich globular cluster. 
The CMDs of NGC 6528, NGC 6553 and NGC 6440 are very 
similar in V x (V - I), and they differ morphologically from 
that of 47 Tucanae by the presence of a more curved and ex
tended giant branch anda very red horizontal branch (Ortolani 
et al. 1990, 1995; Ortolani etal. 1992, hereafer OBB90, OBB95 
and OBB92 respectively; Bica et al. 1994). A high dispersion 
spectral analysis of a giant star in NGC 6553 indicated a nearly 
solar metallicity ([MIH]=-0.2) and an overabundance of Nitro
gen (Barbuy et al. 1992). 

The objective of the present work is to synthesize the mean 
integrated spectrum of NGC 6528, NGC 6553 and NGC 6440 
using an essentially solar metallicity library of stars, together 
with constraints provided by the relative number of stars in dif
ferent parts of the observed CMDs. The resulting model spec
trum when compared to the observed one can provide clues on 
the abundance of different elements from the analysis of the 
residuais of metallic features and of the continuum blanketing. 

In Sect. 2 we describe the integrated spectra and CMDs of 
the clusters and their preparation for the synthesis. In Sect. 3 we 
describe the stellar library used for the synthesis. The synthesis 
is made in Sect. 4, where the results are also discussed. The 
concluding remarks of this work are given in Sect. 5. 
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