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SUMMARY: We present new 6 and 3-cm radio-continuum maps of the Small
Magellanic Cloud (SMC), created with the ”peeling” technique and a joint decon-
volution. The maps have resolutions of 30" and 20" and r.m.s., noise of 0.7 and
0.8 mJy/beam at 6 and 3 cm, respectively. These maps will be used for future
studies of the SMC’s radio source population and overall extended structure.
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1. INTRODUCTION

In the past two decades, several Parkes, Mo-
longlo Observatory Synthesis Telescope (MOST) and
Australia Telescope Compact Array (ATCA) moder-
ate resolution (~arcmin) surveys of the Magellanic
Clouds (MCs) have been completed (Filipovié¢ et al.
1998).

Deep ATCA and Parkes radio-continuum and
snap-shot surveys of the Small Magellanic Cloud
(SMC) were conducted at 20, 13, 6 and 3 cm by Fil-
ipovié et al (2002), achieving sensitivities of 1.8, 0.4,
0.8 and 0.4 mJy/beam respectively. These surveys
were conducted in mosaic mode with between 35 and
320 separate pointings using 5 antennae in the 375-m
array configuration, with short-spacing information
from single-dish Parkes observations. The maps have
angular resolutions of 98", 40", 30" and 20" at the
respective wavelengths listed above. Recently, we
published a set of new high resolution (few-arcsec)
radio-continuum mosaic images of the SMC at 20 cm
created by combining observations from ATCA and

Parkes (Wong et al. 2011). The latest images of the
SMC at 6 and 3 cm were presented by Dickel et al.
(2005, 2010). These maps display significant arte-
facts due to the way they were constructed as linear
mosaics of individually cleaned images. By jointly
deconvolving these data with other archival data we

were able to obtain significantly improved maps of
the SMC.

2. IMAGING TECHNIQUES

When the area to be imaged exceeds the field
of view of the telescope, a mosaic must be made.
There are two methods for assembling a mosaic: Im-
age each field and combine the images at the end;
or combine the data at the beginning and image
them jointly. The field-by-field approach has the ad-
vantage that it has modest processing requirements.
However, not all available information in the data
is utilised. The downside to the joint approach is a
huge increase in the processing time and complexity.
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Fig. 1. The SMC at 6 cm without zero-spacing data. The map has a resolution of 30" .

the intensity scale in units of Jy/beam.

A further problem with wide field imaging is
the effect of ”off-axis” sources. A source that is out-
side the primary beam of the telescope can still in-
fluence the response of the receiver. The solution to
this problem is to use the ”"peeling” technique de-
tailed in Hughes et al. (2007). Essentially, the tech-
niques of self-calibration and source subtraction are
used to correct for off-axis sources and thus reduce
the artefact levels.

The interferometer images only sample the
Fourier plane down to the shortest baseline — the
largest scale structures are missed. To correct for this
deficiency, archival ”zero-spacing” data from Parkes
(a large single dish) observations (Filipovi¢ et al.
1997) have been incorporated into all of the new

96

The sidebar gives

survey images. However, these observations do not
cover the whole field of the ATCA observations. The
Parkes data also have much higher r.m.s. noise than

the ATCA data.

Table 1. ATCA Projects used.
Dates Observed

Project Code

C1604 June 2007

C1207 February 2005 & 2006
C882 June 2000

C859 March 2007

C634 October 1997
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Fig. 2. The SMC at 6 cm with zero-spacing data. The map has a resolution of 30”. The sidebar gives

the intensity scale in units of Jy/beam. The zero-spacing data does not cover the same spatial area as the

interferometer data.

3. DATA REDUCTION
TECHNIQUE AND RESULTS

The majority of archival data used come from
ATCA project C1207 (Dickel et al. 2010), available
in calibrated form'. A search of the Australia Tele-
scope Online Archive? yielded four more projects
that cover the SMC at 6 and 3 cm (Table 1). All
data were inspected, peeled if necessary, and then

Thttp://www.atnf.csiro.au/research/smc_ctm/

’http://atoa.atnf.csiro.au

combined into a single ”dirty map”. The SDI clean
algorithm (Sault and Killeen 2010) was used to de-
convolve the images, which were then restored. The
new maps are presented with and without zero- spac-
ing data in Figs. 1 — 4. The resolutions are 30" and
20" and the sensitivities of the ATCA data are 0.7
and 0.8 mJy/beam at 6 cm (Fig. 1) and 3 cm (Fig. 3),
respectively. The r.m.s. noise levels in Figs. 2 and 4
are dominated by the additional noise of the single
dish data (Filipovi¢ et al. 1997).
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Fig. 3. The SMC at 8 cm without zero-spacing data. The map has a resolution of 20”. The sidebar gives
the intensity scale in units of Jy/beam.

As only project C1207 was designed as a sur-  strate how the sensitivity changes across the field.
vey of the entire region, the maps suffer from nonuni- All these images can be downloaded from
form sensitivity, a consequence of differing integra- http://spacescience.uws.edu.au/mc/smc/
tion times at each pointing. Figs. 5 and 6 demon-
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Fig. 4. The SMC at 3 cm with zero-spacing data. The map has a resolution of 20". The sidebar gives
the intensity scale in units of Jy/beam. The zero-spacing data does not cover the same spatial area as the
interferometer data.
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Fig. 5. Theoretical r.m.s. sensitivity map of the 6 cm data used in this study in Jy/beam. Lighter areas
indicate higher sensitivity.
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Fig. 6. Theoretical r.m.s. sensitivity map of the 3 cm data used in this study in Jy/beam. Lighter areas

indicate higher sensitivity.
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Cmpyuru waanax

Y oBoj cTymuju npeacrasmbamo Hose ATCA
pesyirare mOCMaTpama BUCOKE pE30Jyluje u
OCeTJLUBOCTHU ¥ Paano-KoHTuHYyMy Masor Mare-

nasosor obmaka (MMO) ma A=6 cm (v=4.8 GHz)
i A=3 cm (v=8.64 GHz). Hose pammo-mame
HacTalle Cy cHajameM apXUBCKUX MO3auK IOCMa-
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Tpama T3B. ~peeling” TexHmkoM m TO Ha 6 cm
u 3 cm. Hame HOBe Mame mmajy pe3onaynujy on
~30” (6 cm) n ~20” (3 cm) m oceTHUBOCT Of
rm.s.=0.7 mJy/beam. Ose mane e Gurn ko-
pumtherne y 6ynyhum mcrpakuBamyuMa Kako 00-
jerkara Tako u ykymae crpykrype MMO-a.



