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MRO Ceduna Hobart Parkes Narrabri Tidbinbilla Warkworth 

Existing Radio Astronomy Sites 

5,500 km Baseline 

Credit: Brian Boyle/CSIRO/ANZSKA 

ASKAP--LBA--NZ  VLBI, April-May 2010 

Warkworth 



6/90 http://cira.ivec.org/dokuwiki/doku.php/correlator/records/2010  





 

PASA, 2011 



 



 



 







C. Carilli & S. Rawlings, 2004 
The range of baselines and flux densities needed to probe high brightness temperature 
components of AGN.  It shows baselines needed to allow sources with certain flux densities to be 
identified unambiguously with AGN. 



Australasian Interferometry 
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6m L-band RT used in the first Trans-Tasman                      
(New Zealand– Australia) VLBI observations in 2005.  





NZ – ATCA: 31 July 2005  

 

The first fringe and the image of PSK1921-231 obtained from 
Australia—New Zealand VLBI.                    
                                                     (Credit: Adam Deller and Steven Tingay) 



- Diameter: 12.1 m  

- Manufacturer: Patriot/Cobham  

- Shaped Cassegrain 

- Slewing: 5 deg/s Az 

                  1 deg/s El 

- Surface: 0.35 mm (rms) 

- Bands: S/X dual polarisation; 

                  L-band (InterTronics)   

- H-maser (Symmeticom, US) 

- Mk5B+ , Mk5C: 
      9 chassis x 8 disks x 1 TB 

- DBBC (Gino) 

- 1 Gbps International Connectivity 

- Controlled remotely 

 

2008 
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MRO Ceduna Hobart Parkes Narrabri Tidbinbilla Warkworth 

Existing Radio Astronomy Sites 

5,500 km Baseline 

Credit: Brian Boyle/CSIRO/ANZSKA 

ASKAP--LBA--NZ  VLBI, April-May 2010 

Warkworth 



The 1st real-time eVLBI  
ASKAP—LBA—NZ 

June 2011 



KAREN – Kiwi Advanced Research and Education Network 

WRK – The end node to the Warkworth Radio Astronomical Observatory 



IRASR collaborates with a number of international partners 

S.Weston et al, 2011 
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Warkworth 

Metsahovi 

NZ development towards eVLBI 

Image: Blue Marble Next Generation. Courtesy: NASA Visible Earth 





Network connectivity 
• Southern Cross Cables: 
 NZ – Australia: 2 Tbps 
 NZ – USA:        2 Tbps 

 
• KAREN: Kiwi Advanced Research and Education 
Network 
 Inside NZ:        10 Gbps 
 NZ – Australia: 1 Gbps 
 NZ – USA:        1 Gbps 

 
• Warkworth Observatory GigaPoP:  connection to 
KAREN at 1 Gbps 
 



KAREN connectivity 
Professor John Raine, Chair of KAREN:  
“SKA-like real-time observations are a great achievement by 

New Zealand and Australian researchers. KAREN which 
provides the data network for New Zealand’s research 
institutions intends to be an anchor tenant on a new 
international cable that, if built, will provide international 
connectivity of 40 Gbps by 2014, scaling through 80Gbps in 
2017 to 160 Gbps by 2022 – more than enough to link the 
New Zealand and Australian parts of SKA.”    
 

•2012:   10 Gbps 
•2014:   40 Gbps 
•2017:   80 Gbps 
•2022: 160 Gbps 
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Image credit – Whole galaxy: I. Feain, T. Cornwell & R. Ekers (CSIRO/ATNF); ATCA northern middle lobe 
pointing courtesy R. Morganti (ASTRON); Parkes data courtesy N. Junkes (MPIfR). Inner radio lobes: 
NRAO / AUI / NSF. Core: S. Tingay (ICRAR) / ICRAR, CSIRO and AUT  

Radio galaxy  Centaurus A 

ASKAP antenna NZ radio telescope 



The 1st real-time eVLBI  
ASKAP—LBA—Warkworth 

June 2011 

Quasar PKS 0637-752 
Image credit: S.Tingay et al. 
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Image credit: Steven Tingay 
(see also Tzioumis et al. AJ, 140, 2010) 
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•   A two-dimensional synchrotron source model   
takes into account opacity (optical depth) effects 
associated with synchrotron self-absorption 

•   A “cutoff” Gaussian profile represents the shock front 
at the jet working surface and the corresponding 
backflow from the shock region 
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Australian-NZ observations in 2010-11 
demonstrated that 

• NZ has a strong observational basis for VLBI and 
e-VLBI 

• NZ is capable of electronically transferring large 
amounts of data in real-time 

• NZ has excellent radio-quiet zones 
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     RFI in Western Australia desert (ASKAP) 
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     RFI in Warkworth radio quiet zone 



LBA meeting in February 2011 

 



NZ joining LBA 



AuScope 

Study of Australian Tectonic Plate deformation 

Katherine 

Yarragadee 

Hobart 

Warkworth 
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• Warkworth (WARK12M) is one of IVS network stations.                                                          

• Regular IVS observations started  in February 2011 
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Global geodetic VLBI 

Warkwort
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Plate boundaries & earthquakes 

• NZ • Japan 

22 February, 2011 11 March, 2011 
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Space Geodesy 

• NZ 
– NZGD2000 (1998) 

• ITRF96, 2000.0 
• Semi-dynamic system 

• Japan 
– JGD2000 (2002) 

• ITRF94, 1997.0 
• Static system 

+ Semi-dynamic correction    
(referred NZ) 

 

GPS VLBI + GPS 
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AuScope 

Study of Australian Tectonic Plate deformation 

Katherine 

Yarragadee 

Hobart 

Warkworth 



Christchurch 



SKA Core 

The Square Kilometre Array 



THANK YOU ! 
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