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ABSTRACT
Recently, Li et al. claimed to have found evidence for multiple generations of stars in the
intermediate-age clusters NGC 1783, NGC 1806 and NGC 411 in the Large and Small
Magellanic Clouds. Here we show that these young stellar populations are present in the �eld
regions around these clusters and are not likely associated with the clusters themselves. Using
the same data sets, we �nd that the background subtraction method adopted by the authors
does not adequately remove contaminating stars in the small number Poisson limit. Hence, we
conclude that their results do not provide evidence of young generations of stars within these
clusters.

Key words: globular clusters: general – galaxies: star clusters: general – galaxies: star clusters:
individual: NGC 1783, NGC 1806, NGC 411.

1 INTRODUCTION

The peculiar abundance patterns found in globular clusters, and
the complex colour–magnitude diagrams (CMDs) of young and
intermediate-age clusters in the Magellanic Clouds have turned the
study of multiple stellar populations (MPs) in clusters into a very
active research �eld. Often, these MPs have been hypothesized
to be associated with different stellar generations – i.e. distinct
epochs of star formation (e.g. Mackey et al.2008 in the context
of intermediate-age clusters in the Magellanic Clouds). However,
de�nitive evidence for multiple stellar generations within stellar
cluster remains elusive to date1 (cf. Cabrera-Ziri et al.2014, 2016;
Li, de Grijs & Deng2014; Niederhofer et al.2015).

Recently, Li et al. (2016; hereafterL16), studied the CMDs
of three intermediate-age (� 1.5 Gyr) clusters in the LMC/SMC

� E-mail: icabrera@eso.org
1 With the notable exception of nuclear stars clusters e.g. Walcher et al.
(2006).

(NGC 1783, NGC 18062 and NGC 411), and claimed to have found
young (few hundred Myr) populations of stars in each cluster. The
authors interpreted these results as a ‘smoking gun’ of a recent star
formation burst within these clusters.

In this paper, we useL16 photometric catalogues, and �nd that
the young populations on the CMDs of these three clusters are also
present in the CMDs of �eld regions around the clusters, challenging
the associations of the young populations with these clusters.

2 DENSIT IES AND LUMINOSITY FUNCTIONS
OF THE YOUNG STARS

We compared the density of young stars in the cluster (i.e. inner
two core radii, as de�ned byL16) and in the reference �eld region,
which was chosen to be the same as inL16. This comparison was
done before applying any decontamination and the de�nition of the
young sequences in the CMD was selected to beB(mag)< { 21.25,

2 In Li et al. catalogs NGC 1806 was attributed the wrong ID, i.e. NGC
1696. In the catalogs the coordinates match that of NGC 1806 and NGC
411.

C� 2016 The Authors
Published by Oxford University Press on behalf of the Royal Astronomical Society



The importance of background decontamination4219

Figure 1. Selection of young (blue dots) and main (� 1.5 Gyr old – red
dots) populations from the CMDs (before decontamination) for the LFs (cf.
Fig. 2) and radial pro�les (cf. Fig.8).

21.50, 22.00} and B Š I(mag) < { 0.45, 0.39, 0.14} for clusters
NGC 1783, NGC 1806 and NGC 411 respectively (cf. Fig.1). In
Table1 we report the number and (average) surface density of the
young stars in the cluster and reference �eld region for each case. In
brackets we show the standard deviation of the densities calculated�

N/A C and
�

NF /A F whereAC andAF are the solid angle (area)
of the cluster and reference �eld region.

The last column of the table shows the difference between surface
densities. For NGC 1783, we �nd that the reference �eld contains
signi�cantly (� 4� ) more of these young stars per unit area than the
cluster. While for NGC 1806 and NGC 411 both the densities of
young stars in the cluster is 0 within� 2.3� and� 1.9� , respectively.
From this, we �nd no signi�cant overdensities of young stars in the
cluster regions with respect to the reference �eld.

Additionally, we calculated the luminosity functions (LFs) of
these young populations in the �eld region and compared them with
the LFs of the young populations in the cluster region (also before
applying any decontamination). The cumulative LFs of the young

Figure 2. Cumulative LFs of the young populations in the clusters and
�eld regions. In each panel we report the KS statistic, D, and p-value from
our analysis of the LFs of the young populations from the �eld and cluster
regions. We �nd no signi�cant differences between them.

populations from clusters and �eld regions are shown in Fig.2.
They are very similar in all cases. For every cluster we applied a
KS test to compare the LFs of both regions, the results are shown in
Fig.2as well. From the KS test we can say that the LFs of the young
populations in the �eld regions around the clusters, and the LFs of
the stars within the clusters, do not show any signi�cant difference.

This casts doubts on the association of these young populations
with the clusters themselves as (1) there are no obvious overdensities
of young stars in the cluster with respect to the reference �elds, and
(2) the LFs of the young populations in the cluster region do not
show a signi�cant difference to the ones in the reference �eld.

3 REDUCING BACKGROUND
CONTAMINATION IN L16

To remove the background contamination in the CMDs of the clus-
ters,L16 used the following technique.

(i) The CMD of the cluster and �eld region are gridded in several
bins/cells.

(ii) The number of stars within each grid cell in the �eld region
CMD are counted.

(iii) In the cluster region CMD, the same number of stars as in
the corresponding grid cell of the �eld region CMD are randomly
removed, accounting for the difference in solid angle (area) between
the cluster and �eld regions.

Table 1. Number (N andNF) and surface density (� N and� NF ) of young stars in the cluster region (before decontamination) and the reference �eld.

NGC N NF � N � NF � NF Š � N

(stars) (stars) (× 10Š3 stars arcsecŠ2) (× 10Š3 stars arcsecŠ2) (× 10Š3 stars arcsecŠ2)

1783 167 311 5.32(± 0.41) 7.77(± 0.44) Š2.49(± 0.60)
1696 148 55 13.09(± 1.08) 9.17(± 1.24) 3.92(± 1.64)
411 86 34 10.95(± 1.18) 7.59(± 1.30) 3.36(± 1.76)
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