
1
9
9
0
A
&
A
.
.
.
2
3
6
.
.
3
6
2
O

Astron. Astrophys. 236, 362-370 (1990) AS1RONOMY 
AND 

AS1ROPHYSICS 

High-metallicity effects in B VRI colour-magnitude diagrams: 
the globular cluster N GC 6553 * 
S. Ortolani 1, B. Barbuy 2 , and E. Bica 3 

1 Osservatorio Astronomico di Padova, Vicolo dell'Osservatorio 5, 1-35123 Padova, Italy 
2 Universidade de São Paulo, Departamento de Astronomia, C.P. 30627, São Paulo 01051, Brazil 
3 Universidade Federal do Rio Grande do Sul, Departamento de Astronomia, C.P. 15051, Porto Alegre 91500, Brazil 

Received August 18, 1989; accepted February 15, 1990 

Abstract. We present BVRI CCD-photometry of about 15000 
stars in the possibly super-metal-rich globular cluster NGC 6553. 
The photometry extends to V= 21.5 reaching the cluster turn-off 
region. In the V vs. (V- I) diagram the red giant branch forros an 
are, where the red tip is as faint as the horizontal branch, due to 
blanketing effects which are particularly strong in the high
metallicity late-type stars Depending on the amount ofblanketing 
in the spectral region and the combination of filters, the tip of the 
giant branch turns back towards the blue in certain colours like 
(B- V). Such distributions in the colour-magnitude diagrams 
(CMD) might be misleadingly interpreted in terms of a scatter in 
metallicity. 

The horizontal branch (HB) isso extremely red that it partially 
overlaps the red giant branch (RGB). 

The shape ofthe RGB and the relative positions ofthe RGB 
and the HB differ significantly from those of globular clusters 
usually called metal-rich as, for example, 47 Tuc. 

Using as age criterion the magnitude difference between the 
turn-off and the HB, we have estimated that the age ofNGC 6553 
should be slightly below that of classical globular clusters. 
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1. Introduction 

The study of super-metal-rich populations in terms of available 
colour-magnitude diagrams (CMD) concern the metal-rich stars 
in the Baade window (Whitford and Rich, 1983; Frogel and 
Whitford, 1987; Terndrup, 1988) and the bulge of M31 (Mould, 
1986). The difficulties o f such studies come from the different ages, 
metallicities, reddening of the bulge stars, and in the case of our 
Galaxy, the additional problem ofthe distance. An ideal object for 
the study ofthe CMD properties of a super-metal-rich population 
would be a super-metal-rich cluster. 

NGC 6553 = GCL 88 (ix1950 = 18h05m11•, t51950 = -25°55:1) 
is a low galactic latitude globular cluster (I= 5~253, b = - 3~029) 
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* Based on observations collected at the European Southern 
Observatory (ESO), La Silla, Chile. 

toward the Galaxy center. In the classification of Zinn (1985) it 
belongs to the disk population of metal-rich globular clusters. 
Early spectral and photometric studies suggested that NGC 6553 
was among the most metal-rich globular clusters in the Galaxy 
(Morgan, 1959; Van den Bergh, 1967). More recent photometric 
observations with intermediate band photometry of metallic 
features confirmed this picture, indicating solar or higher metallic
ity (Zinn, 1980a; Bica and Pastoriza, 1983; Zinn and West, 1984), 
although the precise [M/H] (using the standard definition 
[X] = log X.,., -log Xsun) is still dependent on the photometric 
calibrations. 

NGC 6553, as well as NGC 6440 and NGC 6528, present 
integrated spectra which are clearly more strong-lines than the 
well-studied clusters usually called metal-rich in the literature, 
such as 47 Tuc or NGC 6356 (Bica and Alloin, 1986a, b). The line 
strengths are comparable to those in the nuclei of most galaxies 
brighter than M B = -20, although they are weaker than those 
found in the nuclei o f most massive elliptical galaxies (Bica, 1988). 

Hartwick (1975) presented a photographic BV diagram 
limited to V~ 18, and Lloyd Evans and Menzies (1973) obtained 
VI photographic diagrams. 

In this work, BVRI CCD photometry reaching 21.5 V magni
tude stars of the globular cluster NGC 6553 is presented. Given 
the evidences for high metallicity of this cluster, these CMDs are 
important as a reference for the interpretation of super-metallic 
populations in such diagrams. 

In Sect. 2 the observations and reductions are described. In 
Sect. 3 the CMDs in several magnitudes and colours are shown, 
and their morphologies are described. In Sect. 4 the reddening and 
the age are derived. In Sect. 5 the implications of our results for the 
super-metallic populations are discussed, and concluding remarks 
are given. 

2. Observations 

2.1. Description of data and instrumentation 

The observations have been carried out with the 1.5 m Danish 
telescope at the European Southern Observatory (ESO) at La 
Silla, Chile, equipped with the high resolution RCA CCD no. 8, of 
15!!2 pixel size. The field is about 4' x 2:5. The set up ofthe CCD 
was carefully adjusted in order to minimize the low levei non-
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