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• The Observatory convention states: “The purpose of the SKAO 
shall be to facilitate and promote a global collaboration in 
radio astronomy  with a view of the delivery of 
transformational science.”  

• The SKA does not exist yet, but its role in promoting global 
research and collaboration in radio astronomy and 
astrophysics is already enormous!

• A great part of this role is directed and guided through SKA 
pathfinders and precursors.
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SKA Precursors & Pathfinders

• In 2008, the SKA Science and Engineering Committee (“SSEC”) 
recognised that there had been a proliferation of self-declared 
“SKA Pathfinders” and that a clear definition of what 
constitutes a Pathfinder facility was necessary to protect the 
SKA brand name. Therefore, the following designations were 
established:

• Precursor facility: A telescope on one of the two candidate 
sites

• Pathfinder: SKA-related technology, science and operations 
activity
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Apply for designation
To apply for a designation, an “SKA Contribution” must satisfy one or more of 
the following criteria in the areas of technology, science and operations:
• it contains new technical elements that have not been tried before on the 

scale of a large telescope and which are part of the SKA Baseline Design –
technology;

• it will carry out observational tests, both simulated and real, that explore 
new capabilities at flux density and dynamic range levels similar to or 
scalable to the full SKA – science;

• it tests methods of scheduling and allocating time similar, or scalable to, 
that needed for the SKA – operations.

Applications for an SKA designation should be sent to the Director-General of 
SKA Organisation and must include the following:
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NRAO operates JVLA and ALMA. Home of the ngVLA















ASKAP at night







ASKAP Phased array Feed:
188 receivers, 94 for each 
polarisation.



5 April 2019 –
Congratulations ASKAP!













15 June 2019 –
Congratulations 
ASKAP!









SoFiA 2 – Source Finding Application 

• SoFiA 2 is a part of the ASKAP WALLABY project.
• In 2019 SoFiA 2 successfully passed its first full-scale 

test after running the pipeline on the Eridanus early 
science data cube. 

• For this purpose, they ran eight instances of SoFiA 2 
in parallel on the cluster at ICRAR, processing almost 
200 GB of data covering the full 30 deg² field of view 
and the redshift range of 500 < cz < 8500 km/s. 

• Next slide presents the resulting image from 
SoFiA 2, showing more than 50 genuine H Ⅰ
detections across the entire region.







ASKAP 3D image of NGC 1371 in the Eridanus 
early science field







http://www.atnf.csiro.au/projects/
askap/askap-G23.html

http://www.atnf.csiro.au/projects/askap/askap-G23.html






ASKAP:   FRB 180924



ASKAP:   FRB 180924







FRBs and CHIME

From Willem van Stratten presentation





DSA-10 in OVRO (Caltech)







A competition? No. Collaboration 
and complementarity









ngVLA

• Ten times the sensitivity of the VLA and ALMA, 
• continental-scale baselines 
• sub-milliarcsecond-resolution
• a dense core on km-scales for high surface brightness 

sensitivity. 
“Such an array bridges the gap between ALMA, a 
superb sub-mm array, and the future SKA1 optimized 
for longer wavelengths.”

ngVLA Science Book, December 2018
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From presentation by Melanie Johnston-Hollitt 
at the NZ SKA Forum 2019





From presentation by Melanie Johnston-Hollitt at the NZ SKA Forum 2019
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HI surveys of the EoR & Cosmic Dawn
CMB displays a single moment 
of the Universe. Its initial 
conditions at ~400,000 yrs

HI emission from the Dark Ages, Cosmic Dawn & 
EoR traces an evolving “movie” of baryonic 

and DM structure formation at tuniv<109 years.
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MeerKAT

MeerKAT inaugural image
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MeerKAT image of radio galaxies: Thousands of galaxies are visible in this radio 
image covering a square degree of sky near the south celestial pole, made by the 
MeerKAT radio telescope array in South Africa. The brightest spots are luminous radio 
galaxies powered by supermassive black holes. The myriad faint dots are distant 
galaxies like our own Milky Way, too faint to have been detected before now, which 
reveal the star-formation history of the universe.







From Franz Kirsten talk   
@ SKA-VLBI Workshop, 
October 2019



From Franz Kirsten talk   
@ SKA-VLBI Workshop, 
October 2019



From Franz Kirsten talk   
   



SKA + VLBI
SKA will greatly enhance modern VLBI
1. SKA (as well as FAST) will increase sensitivity of VLBI 

surveys significantly (geometric mean for SEFDs)
2. SKA+VLBI superior astrometric capabilities because it will 

allow very efficient phase-referencing
• When an SKA antenna looks at a bright calibrator in the 

primary FoV, all other antennas at the target source
• Cluster-Cluster technique of phase-referencing

3.   Increase of baselines from 102 km (SKA1) and 103 km 
(SKA2) to 104 km (VLBI) and maybe even 105 km (SVLBI) –
therefore greater angular resolution 



Even in the early science phase (50% SKA1-MID 
sensitivity) SKA+VLBI will match or exceed the current 
capabilities of the typical e-EVN configuration, but will be 
capable of accessing the entire southern sky, including 
tracking the Galactic centre for many hours!

SKA+VLBI Sensitivity

Paragi et al. 2015



Astrometric accuracy

• Astrometric observations with current instruments 
are capable of reaching parallax precisions of 10 
μas (e.g. Deller et al. 2013; Nagayama et al. 2011; 
Zhang et al. 2013; Reid et al. 2011).

• SKA-VLBI has the potential to reach parallax 
accuracies of 3 μas or better, sufficient for a precise 
distance to any Galactic object along a line of sight 
and masers in the Local Group galaxies.



from Paragi, 2019



from Paragi, 2019





M. Reid et al. 2018



Galactic rotation curve

Based on 200 maser parallax measurements from VLBA BESSEL Survey and VERA project (Reid, 2018)



C4SKA, Auckland, New Zealand, 13-14 February 2020

We live in a “Golden Age” of Radio Astronomy!

THANK YOU!
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