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ASKAP — a unique instrument in many ways
• Roll axis: For high dynamic range 

imaging.

• PAFs — allow wide field of view.

• 36 Beams on the sky: Typically takes 
about 1.5 hours for beam forming.

• Calibration overheads enormous! 

• Primary gain calibration (bandpass) 
assuming 5 mins per beam = 3+ hours!

• Phase calibrator observations simply 
unfeasible for ASKAP. 

• ODC to track and correct gain variations.

• Huge data rates and sizes.



The Observations

• Field towards Fornax constellation

• Date-of-Obs: October 2016

• BW: 48MHz, Fc: 1400.49MHz

• Total obs. duration: 11 hours

• Max SNR Beam-forming

• 12 antennas, 36 beams per 
antenna in 6x6 square footprint

• Two interleaves to obtain uniform 
sensitivity across image.



• Primary gain calibration (bandpass) done per beam on PKS1934-638.

• XY-phase calibration (Craig Anderson): Ideally requires a linearly polarised 
source. We made use of the ROLL-axis to misalign one of the dishes to 
introduce “leakage” which in turn facilitates solving for XY-phase using an 
un-polarised source (see memo by Bob Sault).

• The leakage terms were derived using data on the unpolarised source 
PKS1934-638.

• The absolute polarisation angle is unconstrained in these data. 

• The off-axis polarisation has not been explicitly corrected for. 

• The imaging was performed in ASKAPsoft — our in-house software package 
for ASKAP data. 

• Each of the 72 beams (36 beams x 2 interleaves) were imaged around their 
respective beam-centres, and these images were linearly mosaicked. 

Calibration & Imaging



Results



Results (contd…)

• rms noise in image: ~170uJy/beam from Stokes-V maps. Expected 
rms ~100uJy/beam. 

• Residual instrumental polarisation contained at <0.3% of Stokes-I as 
assessed from unpolarised sources with high S/N. 

• Cross-matching shows overall agreement in positions of linearly 
polarised sources w.r.t ATCA maps (Craig Anderson et al.) as well 
as sources in Taylor et. al. RM catalogue (2009) 

• The origin of a bulk positional offset seen in the ASKAP images is 
being investigated. 

• Stokes-V image is noise-like — XY-phases very well calibrated. 

• Linear mosaicking helps alleviate some of the off-axis effects. 









Stokes beams from Holography data (Aidan Hotan et. al).





Current Challenges and efforts…

• Characterising and correcting instrumental polarisation is 
extremely challenging. PAFs could open up ways of mitigating 
several non-idealities upfront through smart beam-forming 
techniques (Aidan Hotan, Aaron Chippendale, Sarah Hegarty, Joe 
Dowson…). 

• Wide-field polarimetry: Shaped constrained beams. 

• XY-phase calibration and beam stabilisation: On-dish Calibration 
System. 

• Ionospheric Faraday rotation: Models as well as self-calibration. 














