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RACS is an observatory-led  project to conduct a shallow all-sky continuum survey with ASKAP.  The data 
products will be released to the public as soon as quality can be assessed and quantified.  The CSIRO 
team conducting the project is small, and has sought assistance from interested parties in the ASKAP 
science community.  Both VAST and POSSUM have expressed interest and have become involved in data 
assessment and processing. 

● VAST has interest in establishing baseline images and fluxes for sources across the sky with the 
ultimate aim of identifying and tracking radio transients.  Members of the VAST team have 
contributed to the astrometric and photometric assessment of the RACS total-intensity data. 

● POSSUM has interest in analysing the spectro-polarimetric properties of sources, with the 
ultimate aim of producing a RM catalogue of the sky.  This work demands specialist knowledge 
and tools, much of which is at present beyond the capacity of the CSIRO RACS team to provide. 

Both bodies of work provided by these teams are necessary to get the most value out of the RACS survey 
and it is in the interests of the general astronomy community that the involvement of these teams be 
encouraged.  This note concerns the POSSUM effort. 
 
SPICE-RACS 
The POSSUM team has been working on a research project since September 2019, with the aim of 
extending the core RACS effort to also provide a linear polarization and Faraday rotation component 
(dubbed SPICE-RACS). This is an effort that would provide unique system performance feedback, would 
significantly outperform the current state of the art for such surveys (i.e., NVSS RM catalog), and would 
take an emphatic step toward POSSUM’s ambitions (consistent with the one of the 3 stated ambitions of 
RACS: "to provide the ASKAP community with data to assist the planning of the SSP observations"). Due 
to the range of expertise required and science interest that this will satisfy, POSSUM has been happy to 
organise and foster the SPICE-RACS program.  SPICE-RACS is an extension of the observatory project 
RACS, and as such will deliver data products to the community as soon as possible. 
 
Goals and plans 
In keeping with the RACS policy as posted on confluence (this page), the aims of SPICE-RACS are: 
 
1a) To characterise ASKAP's performance for delivering reliable Stokes IQUV data across the bandpass 
(i.e., not frequency-averaged products) and field of view, and to provide scripts and procedures that 
facilitate the production of science-ready products. Note that Stokes I and V characterisations are also 
being made on the basis of MFS imaging by the RACS and VAST teams; these efforts are complementary 
as SPICE-RACS is interested purely in cubes. The SPICE-RACS scientific use of the Stokes V products will 
be restricted to “POSSUM science”, and in areas of overlap between POSSUM and VAST, the two teams 
will collaborate. Likewise, VAST use of Stokes Q and U products will be restricted to “VAST science”, and 
in areas of overlap the teams will collaborate. 
1b) To deliver to the global community a cutting-edge RM survey going past NVSS and partway toward 
POSSUM. 
 

https://confluence.csiro.au/display/askapsst/Rapid+ASKAP+Continuum+Survey


2) The data required (frequency cubes with 1-MHz resolution) place demands on the system, not only 
processing load but also severe storage requirements. Therefore SPICE-RACS is  investing in the 
development of an efficient cutout service to satisfy this goal. SPICE-RACS will work closely with RACS 
leadership to work through such data in a sequential manner that aligns with other system demands. 
 
3) In order to achieve aim (1a), cutout cubes may need to be shared with the wider POSSUM team, to 
leverage the relevant distributed expertise in the user community. This process can be constrained as 
required.  
 
4) The SPICE-RACS work will proceed in two phases: a research phase and a production phase.  The 
research phase has begun and will continue by developing a method, which  is efficient in time and disk 
usage, for extracting the polarimetric spectrum of RACS sources in a form suitable for RM-synthesis. This 
research phase is expected to result in a proof-of-concept publication and lead to the production phase. 
The production phase will apply that method over the RACS database. It is expected that the execution of 
the second phase will require careful coordination with other ASKAP processing tasks. Like other RACS 
processing, the cube generation and source extraction will be done as permitted by the demands of 
processing ASKAP Pilot and full survey data.  
 
5) SPICE-RACS expects to produce an ~all-sky RM catalog, and to deliver it to the community as a 
value-added RACS data product on CASDA, in coordination with RACS leadership. 
 
6) SPICE-RACS expects to produce science outputs during step (3) as a secondary goal, and to create 
publications in accordance with the ASKAP Publication Policy. The management of the publication of the 
primary SPICE-RACS product (RM catalog) and secondary outputs (science outcomes) is summarised 
below. 
 
7) POSSUM reserves the right to explore prospects for further utilisation of the SPICE-RACS products by 
way of preparing for the full POSSUM survey (data characterisation, analysis techniques, etc). Should 
newly identified work areas extend beyond the scope of this agreement, POSSUM leadership will consult 
with the Observatory on behalf of the SPICE-RACS team. 
 
Publication 

1. The initial RACS publication will accompany the release of total-intensity images from the first 
observation pass; authorship will include those non-CSIRO people who have materially 
contributed to the quality assessment of those images. 

2. The first linear-polarization RACS publication will present outcomes from the research phase 
including a limited-scale science verification outcome. This will be led by the SPICE-RACS team 
and include core RACS team members. 

3. A second longer-timescale paper will accompany a much larger-area RM-catalogue release and 
will be led by the SPICE-RACS team; the core RACS team members will be co-authors. The RM 
catalogue will cover as much of the sky as possible, consistent with the RACS data quality. 

4. Subsequent science papers from the interpretation of RACS polarimetric data will not be 
submitted before the RM catalogue is public. The authors of these papers may include RACS 
team members as determined by their respective contributions. 

5. Preparation of the science papers is expected to begin before the RM catalogue is published. 
6. Papers produced as part of items 3-6 in this list will adhere to the POSSUM publication policy. 

http://askap.org/possum/Policies/Publications

