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Fig. 1. Example of the cluster stellar density profile obtained using 
photometric data from the SIRIUS catalog (dots; error bars are N1/2

errors, red solid line is the best-fitted exponential profile). Vertical 
solid lines mark rout and cluster minor axis, rmin

Bica (Bica et al. 2008). 
Lightly shaded area marks the annulus where field star density and its 
variance were estimated; annulus in which stars belonging to the field 
CMD were selected is delineated by r1 and r2 (dark shaded area).

�������������	
�	����	��������	�
	���	����������������	
�	����	��������	�
	���	���

Photometric cluster metallicities:
• metallicities of 56 intermediate age and old LMC clusters were derived employing the following RGB slope –

[Fe/H] relation (taken from Ku� inskas et al. 2008 and derived utilizing a sample of 12 intermediate age and old 
clusters in the LMC and SMC):

[Fe/H]CG97=  –(22.7 ± 1.9) ́ slopeRGB – (3.09 ±0.2)

All metallicities are on the scale of Carretta & Gratton (1997);
• the LMC cluster metallicity map is shown in Fig.3;
• conservative uncertainty of the individual photometric cluster metallicity estimate, due to uncertainties in the 

cluster slope derivation, is ~0.3 dex.

Fig. 2. Observed RGBs and best-fitted RGB slopes of selected LMC clusters. Circles are 
photometric observations, filled circles are stars used to derive cluster slopes (i.e., those 
that fall within ±2s(J–Ks) range of the best-fitting slope). Best-fitted cluster slopes are 
shown as black solid lines.
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Selection criteria for the cluster sample:
• object is classified as star cluster in the catalog of extended objects in the LMC (Bica et al. 

2008);
• cluster is in the area covered by the SIRIUS JHKs photometric survey of the LMC (Kato et 

al. 2007); 
• object has a well-pronounced cluster-like stellar density profile in the SIRIUS photometric 

data (Fig.1);
• cluster possesses a well defined red giant branch (RGB) in the MKs vs. J-Ks CMD (Fig.2; 

note that fully developed RGB is characteristic only to clusters older than ~1Gyr thus our 
sample is limited to intermediate age and old clusters).

Cluster sample:
The final LMC cluster sample studied here contains 56 objects which comply with the 
criteria listed above.

Only a small fraction of the 2769 objects classified as star clusters in the LMC(Bica et al. 2008) have reliable 
metallicity estimates obtained from either high resolution or infrared Ca II triplet spectroscopy (Olszewski et al. 
1991; Hill et al. 2000; Ferraro et al. 2006; Grocholski et al. 2006; Johnson et al. 2006; Mucciarelli et al. 2008). 
While photometric metallicities are additionally available for a number of clusters (Geisler et al. 1997; Santos et 
al. 1999; Bica et al. 1998; Dirsch et al. 2000), the total number of LMC clusters with known metallicity estimates 
(i.e., spectroscopic + photometric) still remains low (considerably less than 10% of the known LMC cluster 
population).

In this work we derive photometric metallicities for a sample of 56 intermediate age and old LMC clusters       
(>1 Gyr). Metallicity estimates of individual clusters are obtained from the slopes of their red giant branches 
(RGBs) in the near-infrared MKs vs. J–Ks color-magnitude diagrams (CMDs). We utilize photometric data from 
the SIRIUS survey which is the deepest near-infrared photometric survey of the Magellanic Clouds to date (Kato 
et al. 2007; the LMC survey covers an area of ~40 deg2 with the limiting magnitudes (10s) J ~ 19.2, H ~ 18.6,      
Ks ~ 17.3). Finally, we investigate the properties of cluster metallicity distributions in the LMC bar and disk.

Fig. 5. Spatial distribution of the average cluster metallicities in the LMC (relative to 
the LMC bar, dashed line in Fig.3). Average cluster metallicities were calculated in 1 
deg-wide strips parallel to the LMC bar (Fig. 3). Error bars are square roots of the 
variances of cluster metallicities in a given strip; the number of clusters in a particular 
strip is indicated by numbers next to the data points.

• The derived distribution of the LMC cluster metallicities peaks at [Fe/H] ~ –0.7 and 
extends over a range of [Fe/H] = +0.0 … –1.4 (Fig.4).

• The derived cluster metallicity distribution is similar to the metallicity distribution of 
field stars in the LMC (cf. Carrera et al. 2008).

• While there may be hints for the large-scale metallicity variations (e.g., most metal-
rich clusters seem to concentrate in the vicinity of the LMC bar, Fig.3), we find no 
compelling evidence for the radial metallicity gradient of the star cluster system in the 
LMC (Fig.5).
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Fig. 4.Distribution of the photometric cluster metallicities derivedin the LMC.Fig. 3. Spatial distribution of the LMC clusters belonging to different metallicity 
bins. Straight lines parallel to the LMC bar delineate strips in which the average 
cluster metallicities were calculated (see Fig. 5). The approximate location of the 
LMC bar is indicated by the dashed line.

Cluster CMDs:
• cluster CMDs were constructed using photometric data of individual stars 

located within the radius rout from the cluster center (Fig.1; rout is the distance 
from the cluster center at which stellar density is 3s field higher than the mean 
stellar density of the surrounding field population; s2

field is the variance of the 
field stellar density);

• field stars were removed statistically from the cluster CMDs. Field CMDs were 
constructed using stars selected in the circular annuli centered on a particular 
cluster, with the inner radius set to 2.5rout and its area equal to the area covered 
by the circle in which stars belonging to the cluster CMD were selected (Fig.1).

Cluster RGB slopes:
• RGB slopes were obtained iteratively as linear least-square fits to the observed 

cluster CMDs in the form J–Ks = slopeRGB ´ MKs + a. The slopes were derived 
in the range MKs = –2.0 … –6.4 (Fig.2);

• RGB stars that were employed in the fitting procedure were limited to those 
that fall within ±2s (J-Ks) range from the best-fitting slope, here s(J-Ks) is the 
photometric uncertainty in J–Ks;

• only the best-quality photometric data was used in the RGB slope derivation: 
|sharpness|<0.5; PSF fitting parameter c < 1.5, 1 and 0.8 in JHKs, respectively; 
no adjacent point-like sources.
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