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Abstract. We performed near infrared integral field spectroscopy of
several star clusters and the nuclei of the prototypical merger NGC 4038/39
(?The Antennae”). Near infrared (NIR) images covered both galaxies.

The collision of the two gas-rich spiral galaxies has triggered a starburst

obvious from a large number of young star clusters. ISO data suggest that

the most active star formation occurs in the region where the two galaxy

disks overlap. A significant fraction of the total bolometric luminosity

of the system is produced there. Since this region is heavily extincted

in the optical, the investigation was made in the NIR. Using Bry emis-

sion and CO absorption features as age indicators, we derive the ages

and mass estimates of the star clusters from a comparison with stellar

synthesis models. Extinction is calculated from the Bry/Ha ratio. The

young, bright star clusters have ages ranging from 4-12 Myrs, while the

nuclear starbursts are much older (50-80 Myrs). The overlap region hosts

most of the youngest star clusters below ~8 Myrs, while the northwestern

region is dominated by star clusters in the age range between 8 and 12

Myrs. Several regions, including the northern nucleus, show evidence for

sequential star formation on small spatial scales (<100pc).

1. Introduction, Observations and Results

Several observations over the last years suggest that galaxy mergers have played
an important part in the evolution of galaxies. The Antennae, due to their
proximity, offer the possibility to study such and encounter at sub-arcsecond
resolution. The merging process is accompanied by a violent burst of star for-
mation. The star clusters seen in The Antennae provide a large number of
simple stellar populations, because at their small sizes (Reg < 10 pc) all the
stars in a clusters have formed during an instantaneous burst. This facilitates
the comparison with evolutionary synthesis models. We present the results of
this study, performed using NIR imaging spectroscopy and imaging. NIR imag-
ing spectroscopy used MPE-3D at the AAT. Six fields were observed: the nuclei
and four star clusters from different parts of the merger, intended to probe
different physical environments. The wavelength range was 1.95-2.45um at a
resolution of R = A/AX = 1000 and a pixel size of 0”4/pix. NIR images were
obtained using SOFT at the NTT. The observed filters included J, H, Ks, Bry
and COMA2.32um and the corresponding narrow band continuum. The whole
merger was covered at a pixel scale of 029 /pix. ~ 150 clusters are detected in

206

https://doi.org/10.1017/50074180900220986 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900220986

Star Formation in NGC 4038/39 207

[WS95}405

‘Nucleus 4039

i
0 A “co
wa o

P (10 g )

o v;«*f;‘.vr»\j.\i‘."’

T )
et g ]

Nucleus 4038

J86 and other clusters
b :

P (107 o ']

g,

u..md-vi:qd[—! =
[WS9SH17 and [WS9S}428

i )

[Ws95]80

- N
LN A Ber
| [
T wr

i

Figurel. The Ks SOFI image with contour overlays of Br-y emission
(light grey, Wp,, > 30 A, younger than ~ 7 Myrs) and CO absorption
(dark grey, Wco > 8 A, between 7 and 12 Myrs) contour overlays.
The little images are 3D K-band images with Bry contours and the
spectra extracted from the regions indicated as boxes. Numbers as in
Whitmore & Schweizer (1995).

the Ks image. The equivalent widths in Bry emission and CO absorption are
determined by photometry. Figure 1 ! shows the images and the spectra. These
data, compared with the Starburst99 predictions (Leitherer et al., 1999) suggest
that the detected clusters formed less than ~ 12Mrys ago, and that the nuclear
starbursts started at least 50 Myrs ago. Older clusters (see Whitmore et al.
(1999)) are too faint to be identified here. The extinction, determined from the
Bry /Ha, varies from Ay=0.3 to Ay ~ 5 mag. Extinction corrected photometry
in comparison with the expected fluxes at a given cluster age suggests cluster
masses between a few x 10° and a few x 10® My for Salpeter IMF between 1
and 100 Mg and solar metallicity. Spectroscopically determined masses (using
ISAAC and UVES, see Mengel et al., 2001b) were as high as these photometric
masses or, in some cases, a factor of 2.6 higher.
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'see Mengel et al. 2001a for a more detailed figure and discussion
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