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Figure 6.1- and K-band frames of the fields of the submm sources in our sample (excluding the two central cluster galaxies), ordered in terms of their apparent 
850-l1m fluxes. The 850-l1m map of each source is overlayed as a contour plot on the I-band frame, after convolution with an 8-arcsec FWHM Gaussian for 
display purposes. Note that the 1- and K-band frames represent a range in depth and resolution, but they have all been smoothed (with a 0.5-arcsec FWHM 
Gaussian) to enhance the visibility of faint features. We identify the various confirmed or candidate counterparts and other galaxies discussed in the text on the 
individual panels. Each panel is 25-arcsec square and has north to the top and east to the left. 

We show in Fig. 6 the submm maps of each of the 15 cluster 
background sources overlayed on the deep I-band exposures of 
these frames. For the sources in A2390, CI 2244-02 and most of 
those in Cl 0024+ 16, we use HST F814W (l) images degraded to 
the same seeing and pixel scale as ground-based near-IR images 
(see Section 4.2). For the remaining fields we have used deep, 
ground-based I-band frames: for Cl 0939+47 and MS 0440+02 we 
use the Keck I-band imaging from Smail et al. (1999a) and for 
AI835 and A370 the Hale 5-m and CFHT imaging discussed in 
Smail et al. (1998). 

However, in the course of this analysis it has become clear that 
identifying submm counterparts using optical data alone is a 
problematic process (Smail et al. 1998; Lilly et al. 1999). With the 
exception of a handful of three unusual and optically bright 
counterparts: SMM J02399-0136 (lvison et al. 1998); SMM 
102399-0134 (Soucail et al. 1999) and SMM Jl4011+0252 
(lvison et al. 2oo0a), the majority of the submm sources cannot be 
reliable identified on the basis of just optical imaging, irrespective 
of its depth (Section 4.6; Smail et aJ. 2000). 

4.2 Near-infrared counterparts 

To more reliably identify counterparts to the 15 submm sources we 
next obtained near-IR imaging of our fields. The goal is to combine 

this with the deep opticaJ data, to attempt to locate any counterparts 
within the submm error box on the basis of their unusual optical­
near-IR colours, e.g. (I - K) :<: 5. For this purpose the depth 
required in the K-band was set by the depth of the available I-band 
images, 1- 25-26, with the deepest being the multi-orbit HST 
exposures, leading to a limit of K - 20-21 for our observations. In 
most cases, integrating fainter in K might produce additional 
candidate counterparts but we would be unable to identify these as 
unusual on the basis of their very red colours from our existing 
optical images. In the few cases where more accurate positional 
information about a probable submm source is available, from 
either millimetre-wave continuum or radio interferometry maps, 
deeper K-band observations have been obtained (e.g. Ivison et al. 
2000a; Frayer et al. 2000). 

The near-IR observations of our fields were undertaken in 
typically good conditions during several observing runs in late 1998 
and early 1999 using the lRCAM3 and UFTI cameras on the 3.8-m 
UKIRT.3 Observations consist of deep K-band exposures (with J- or 
H-band observations of the brighter sources detected in K). 

Data were obtained with IRCAM3 on the nights of 1998 July 
11-16 and 18, September 10 and 19, October 9 and 1999 February 

3 UKIRT is operated by the Joint Astronomy Centre on behalf of the Particle 
Physics and Astronomy Research Council of the United Kingdom. 
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