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Low Science Commissioning: Plans

Established set of ~40 commissioning tests
for AA0.5 (defined and prioritised)
• Fundamentals: fringes/delays; closure;

array calibration; cross calibration;
quality of beams and bandpass; linearity;
frequency accuracy and contiguity; RFI

• Imaging: full Stokes; sensitivity; stability
of beams and bandpass; spectral line

• Beamforming: pointing; tracking;
polarization alignment; sensitivity

Working together closely with Science Ops
to undertake test observations
• Joint planning/coordination meetings
• Shared documentation & logs
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Single station behaviour

• Station calibration is well in hand and is being monitored 
daily for AA0.5 stations - main focus on antenna delays
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Single station behaviour

• Station pointing and
tracking is under control

• The Sun is very active!

Drift Drift

Track
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Single station progress:
• Improving station calibration
• Station calibration efficiency
• Understanding pointing/tracking
• Improving bit statistics

• Pulsar observations
• Detected 12 known pulsars so far!
• Testing methods and precision of

ionospheric Faraday rotation
• Data used for PSS/PST testing

• We are aligned with AIV/Vulcan
in prep to test this capability

• Same approach: RFI testing

Low Science Commissioning: Outcomes & status I
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RM_SKA = 89.47 +/- 5.58 rad/m^2
RM_iono = -6.04 rad/m^2
RM_cat = 96.0 rad/m^2
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Array-level performance

• … now PST coming along! (but TAB coherence work in progress)

2 stations
~300 MHz
6 MHz bandwidth

Pulsar #9  
(detected via 
PST!)

Pulsars 10 & 11  
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Interferometric testing:
• Fringe detections
• Validating geometric delay

model as applied in CBF
• Validating/correcting

residual delays arising
from fibres to RPFs

• Phase closure
• Calibration heading toward

the 1st image …

Low Science Commissioning: Outcomes & status II
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Array-level performance

• Limited imaging capability
due to sparse uv coverage

• But this isn’t stopping us :)
• Bandwidth helps quite a bit,

so progress during PI26
toward use of the full 75MHz
will make a big difference

• We are working toward a
“first image” from Low AA0.5
that has progressed well, and
you will see soon
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Array-level performance

• Excellent baseline sensitivity
• Progress with correction of station rotation effect

Raw (unflagged!) data, delay calibrated and averaged

156-162 MHz
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Array-level performance

• Excellent baseline sensitivity
• Progress with correction of station rotation effect

Same unflagged data, corrected for station rotation with EEPs

156-162 MHz
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Array-level performance

• Excellent baseline sensitivity
• Progress too with (self-)calibration …

Unflagged data, after bandpass and gain (self-)calibration

Possible impact of 
differential Faraday rotation

156-162 MHz
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First SKA-Low
AA0.5 image!
• Field surrounding

PKS 0521-36
(~56 Jy at 150 MHz)

• 150-175 MHz
• 7 hours effective
• Image noise

~5-6 mJy/beam
at 70” final resolution

• 85 sources detected
and matched to
GLEAM-X catalog
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Comparison to GLEAM-X

• Calibration included
bandpass and gains

• No source info included
other than flux density of
central calibrator source

• Deconvolution step did
include exclusion of mask
regions with no GLEAM-X
counterpart 

• Self-calibration process
led to source fluxes that
mainly line up very well
with expectations!

• Cal process to be refined…
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Status

• Stations are typically well calibrated. Pointing and tracking is working. 
Several known pulsars are detected with correct properties.

• Fibre delays within the array are taken care of
• Recent progress on PST coherent beam - almost there!
• Array calibration is progressing well and we will soon be at the 

point of pinning down a practical calibration strategy, and 
measuring a range of system parameters (sensitivity, stability, 
and station beam parameters among other things)

• Quality outcomes from design, construction, verification, and stability 
are enabling progression in Science Commissioning

• So far, about 25% of the planned AA0.5 commissioning tests are 
either complete or significantly advanced - documentation in progress
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Low Science Commissioning: Next steps
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AA0.5 tests
• Fundamentals: Calibration approach, data quality, stability
• Imaging: further tests and improvements
• Beamforming: deeper understanding of station beams, prep for tied array

Planning activities
• Workshop toward commissioning CoP
• Developing AA1/2 commissioning plans
• Work on updated calibration plan
• Input to revised AA2 planning

Team aspects
• Hiring 3x commissioning scientists
• Close coordination / meetings with AIV/Vulcan,

System Science, Science Operations, …



www.skao.int

We recognise and acknowledge the 
Indigenous peoples and cultures that have 
traditionally lived on the lands on which 
our facilities are located.

Questions?

http://www.skao.int

