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Hidden star clusters in the starburst galaxy He 2-10
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Abstract. N-band (10.8 um) imaging of the blue compact starburst galaxy
He 2-10 reveals the presence of four emission regions, which have no optical or
near-IR counterparts. These sources correspond to the ‘ultradense HIr’ regions
recently identified in 2cm and 6cm radio maps of this galaxy. We have used the
N-band data to place constraints on the properties of the stellar clusters, that
are deeply embedded within these dust-emitting regions.

1. Introduction

To better understand the early stages of massive star cluster evolution, we have
obtained JHK”, and N (10.8 pm) images of the nuclear region of the blue compact
starburst galaxy He2-10 (d=9Mpc). The N-band images were obtained with
OSCIR on the Gemini North telescope and reveal four heavily dust-enshrouded
clusters located within ‘ultradense H 11 regions’ (UDH11 ), discovered in radio
maps obtained by Kobulnicky & Johnson (1999). None of these sources appears
in either the optical HST images or the near-IR images (see Figure1). A more
complete description of the observations and results can be found in Vacca et
al. (2002).

2. UDHII region properties in He 2-10 and implications

Although they have effective radii of only about 10-20pc, the four UDH 11 re-
gions comprise >60% of the total N-band flux from He2-10, and probably a
similar fraction of the total far-IR flux measured by IRAS. The inferred spectral
energy distributions of the UDH 11 regions are very similar to those of Galactic
ultracompact H 11 regions, and we have modeled the UDH 11 regions as ‘scaled-
up’ versions of these objects. The bolometric luminosities of the UDH 11 regions
are 0.3-2x10° Lo, and the total mass of dust and gas in each UDH1I is 0.2-
1.2x107 M. Constraints on the masses and ages of the stellar clusters embedded
within the UDH I regions were determined from the observed spectral energy
distributions and population synthesis models (see Figure2). All of the stel-
lar clusters enshrouded within the UDHII regions in He2-10 must have ages
7 < 5x%108 yr and masses M 3 5x10° M. Hence, UDH I regions represent the
youngest phases of Super Star Clusters, in which the clusters are still deeply em-
bedded in their birth clouds. The logarithmic ratios of the radio to far-IR flux
densities for the individual UDH 11 regions, and He 2-10 as a whole, are signifi-
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Figure 1.  The center of He 2-10 as seen in the N-band (greyscale), the HST
V-band (contours, left), and 2cm radio (contours, right). The FoV is 9.4”x9.4",
or 410pcx410pc.

Figure 2. Constraints on 7 and M
of the stellar cluster embedded in
the brightest N-band knot detected in
He2-10. Regions of parameter space
below the lines labeled Ly, Qo, and
Pgq are excluded by the models, based
on considerations of estimated Ly,
Lion, and the assumption of pressure
equilibrium with the surrounding ISM.
The region above the line labeled as
vsn is excluded based on the upper
limit of non-thermal contributions to
the flux from SNe. This cluster must
have an age of 0.4 <7 < 3.6 Myr and a
mass of Mg > 2.5x 10% Mg,

log (Meiuster /M sun )

cantly larger than the average for normal galaxies, but comparable to those for
ultraluminous IR galaxies. Large ratios for some starburst galaxies may there-
fore indicate, that a significant fraction of the far-IR flux may arise from UDH 11
regions. If most of the far-IR flux from He 2-10 and other starbursts is produced
by such heavily obscured regions, the well-known correlation between UV con-
tinuum slope and IR-to-UV flux ratio observed for starbursts (e.g., Meurer et
al. 1995) cannot be due primarily to UV reprocessing by dust in a foreground
screen, but must simply reflect a trend in the overal dust content in these galax-
ies. The dust that reddens the UV continuum must be largely decoupled from
the dust that produces the far-IR flux in some starbursts.
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