
Galaxy Evolution across the Hubble Time
Proceedings IAU Symposium No. 235, 2006
F. Combes & J. Palouš, eds.
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Abstract. Galaxies in groups and clusters often experience strong tidal forces from its neighbors,
expelling a significant amount of matter (stars and gas) to the surrounding environment, giving
rise to ‘tidal debris’ features. We present the first experiments in a program of identification
of substructures of extragalactic tidal debris elements in images from the HST archive, using
wavelet-based multiresolution analysis. Tidal structures in two compact groups of galaxies, HCG
79 (Seyfert’s Sextet) and HCG 92 (Stephan’s Quintet) have been analyzed so far.
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The multiresolution analysis approach consists in obtaining the representation of an
image in multiscale space (with position and size as basis) and performing all relevant
processing in this representation. We use a new multiresolution image processing system
(Epitácio Pereira et al., in preparation) based on the à trous algorithm for the discrete
wavelet transform (for details see, for example, Starck et al. (1998)). We perform multi-
scale reconstruction of the objects in the images, producing individual images for each
of the main components of the tidal structures – both extended and point sources.

We selected the tidal debris structures of HCG 79 and HCG 92 as the first targets of
our project. From the debris in HCG 79 we reconstructed a main diffuse component and
several overlapping smaller sources (sub-objects). On the diffuse component, we found
two ‘bridges’ that connect the debris to the neighboring galaxy HCG79b. Some of the
sub-objects are located along these bridges. In the images of HCG 92 we studied the ‘new
tail’ (described by Sulentic et al. (2001)), and obtained individual images for the main
sub-objects of the structure. Photometry and geometry of the detected components will
be presented in a future paper, along with analyses of additional groups.
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