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Development of image synthesis/analysis techniques in radio interferometry for the
wide-field neutral hydrogen and hydroxyl emission survey
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The emission line of neutral hydrogen (HI) and thermal and maser (microwave amplification by stimulated
emission of radiation) ones of hydroxyl (OH) molecules at wavelengths of 21 and 18 cm, respectively (corresponding to
radio frequencies of 1.4 and 1.6 GHz) are important probes for exploration of the whole Milky Way Galaxy. The HI line
traces the comprehensive distribution of interstellar medium. On the other hand, the OH maser sources indicate the sites
of stars that are newly formed from the interstellar medium and those of the final evolutional phase of stars when most
of the composing matter is released into the interstellar space. The Australia Square Kilometre Array Pathfinder
(ASKAP) and one of the large survey science programs GASKAP will observe these lines simultaneously in the fastest
sky survey speed ever made using the wide field phased-array feeds covering a sufficiently large frequency band width.
Our present research aims to find out the most efficient and reliable scheme of radio source finding and identification.
We have performed a large number of simulations of OH maser source finding on the simulated image cubes. We
suggest that, in order to identify OH maser sources as faint as that expected from the thermal noise level (5 0 ~30 mdy),
CLEAN deconvolution in the image cube synthesis is indispensable during the first stage of the GASKAP survey even
if ASKAP will yield a high dynamic range on image cubes.
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Fig 1: Distribution of OH maser sources used in the
simulations of radio source finding and identification.
One pixel corresponds to 10” .
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Fig 2: Distributions of identified (dot) and unidentified
(circle) OH maser sources in the simulation with
deconvolution for sources brighter than 1 Jy.
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