











Fig. 4 Example of a young and compact group found with
HOP. The image shows a section of about 7pc from Fig. 1

From the nebular emission, it is obvious that the group
contains hot OB stars ionizing its surrounding gas.

Fig. 5 shows the CMD of the group, which does not
include any evolved star younger than about 100 Myr.
Also, bright massive stars are seen on the main se-
quence, consistent with a 30 Myr isochrone, or younger.
Because of the nebular emission, we estimate the age of
this group to be less than 10 Myr.

Note the presence of the dashed square in the bottom
right-hand corner of the CMD. This represents a region
where evolved stars, such as red giants, are found. We
assume this region to be filled with background stars,
or at least with stars too old to be related to the young
stellar group. To be in the dashed area of the CMD, the
stars must be as old as ~100Myr, or older. Thus, we
can see that the CMD of even young star clusters can
be contaminated by a significant number of background
stars. In this case, it is likely that a large fraction of the
contaminatin stars are not spatially coincident with the
cluster, but simply observed in the same field of view.

4.2 Young cluster without nebular emission

Fig. 6 shows a stellar group of massive stars with no
nebular emission. The group is relatively compact, but
dispersed enough so that the stars can be resolved easily
using PSF photometry. Note that the cluster is about
twice the size of the previous cluster (Section 4.1). The
CMD of the group, displayed in Fig. 7, shows several
stars that are well fitted by the 40 Myr isochrone. How-
ever, one object is clearly brighter, and would be fitted
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Fig. 5 CMD of the stellar group shown in Fig. 4. The axes
are as in Fig. 2

much better by younger isochrones. One must not for-
get that we are dealing with smal-number statistics, and
that the bright object is possibly a multiple system, or
even a peculiar star. It might also be a runaway star
from a nearby system. All we can say for sure is that
this group of stars is probably about 40 Myr or younger.

4.3 Background contaminated cluster

In Fig. 8 we show a stellar group for which the stellar
background from the host galaxy becomes important.
As one can see by comparing this group (located in the
center of the image and identifiable via the numerous
blue stars) with the very compact cluster of unresolved
stars (in the upper left-hand corner), the group is al-
ready fairly spread out within the main body of the
galaxy. It is also more spatially spread out than the
two previous young groups. The CMD (Fig.9) clearly
shows that the number of stars in the contamination
section of the CMD (see Section 4.1) contributes sig-
nificantly to the total number of stars in the group.
According to the Padova isochrones and using the few
bright stars found in the group, we estimate the age of
the cluster at about 60 Myr.

4.4 Dissolved cluster candidate

The group shown in Fig.10 can hardly be called a
group. A few massive stars are observed within a
~500 x 500pc? field of view, but it is impossible at
this stage to know whether those stars were born to-
gether or if they originate from different parent clouds.
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Fig. 6 Example of a young group without nebular emis-
sion. The size is about 15 pc

Its CMD (Fig.11) shows several stars consistent with
an isochrone of ~100 Myr. It is, however, interesting to
see that the stars on the 100 Myr isochrone are well sep-
arated from the groups of red evolved stars seen in the
contamination section, which suggests that the group
is a good candidate for a dissolved (or nearly dissolved)
star cluster. Note that it would not be possible here
to find groups much older than ~100 Myr, because this
corresponds to the magnitude cutoff used to select the
massive-star sample for the HOP algorithm.

5 Conclusion and future work

In this contribution we have presented the very first
results of a new technique to detect and study groups of
stars that are very dispersed and contaminated by the
stellar background. The technique uses the photometric
data of individual stars and a clustering algorithm to
find groups of stars. CMDs are then used to study the
physical properties of the groups, such as their age.

We tested our technique on HST/ACS images of the
spiral galaxy 1C2574. We presented four different ex-
amples from among the 79 groups found so far, and es-
timated their ages to range from <10 Myr to ~100 Myr.
Of these, 11 groups found in this study are good can-
didates for dissolving star clusters.

More physical characteristics will be quantified in
the future for the clusters found in 1C2574, including
the size of the groups, their density, shape, masses and
compactness. Eventually, more clusters will be found in

Fig. 7 CMD of the stellar group shown in Fig. 6

many other galaxies. Their characteristics will be stud-
ied as a function of various properties of the host galaxy,
such as the radial location within the host galaxy, the
star-formation intensity, the morphological type, and
the potential well. Hopefully, this will lead to a better
understanding of the evolution of star clusters and the
role of the host galaxy in their destruction and dissolu-
tion.
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Fig. 8 Example of a stellar group that is highly contami-
nated by the stellar background. The image is about 300 pc
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Fig. 10 Example of a stellar group that is highly contam-
inated by the stellar background. The group covers a field

of ~500 pc
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Fig. 11 CMD of the stellar group shown in Fig.
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