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Why Southern Hemisphere VLBI?

• Half the sky in the south!

• Many interesting objects south of -30 degrees:

– Centre of our 
galaxy, -30;

– SMC/LMC, -80;

– Vela pulsar, -45;

– Centaurus A/Pictor
A, -45.



Australian Long Baseline Array (LBA)

• Consists of 6 antennas;
• Baseline lengths: 100 km - 1700 km;
• Frequencies: 1.4, 1.6, 2.3, 4.8, 6.7, 8.4, 22 GHz;
• Data rates up to 1024 Mbps;
• Data processed using software correlator;
• e-VLBI capabilities;
• International partners;
• Extensions to the array in the medium term
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(u,v) coverage and sensitivity

• LBA sensitivity calculator at:
– http://www.atnf.csiro.au/vlbi/calculator;
– http://www.atnf.csiro.au/vlbi (Tsys lists, etc…)

• 6 hr integration time at 2.3 GHz with full array 
and maximum data rate gives 1σ image RMS of 48 
uJy/beam (natural weighting)

http://www.atnf.csiro.au/vlbi/calculator
http://www.atnf.csiro.au/vlbi


Recording system

• Based on COTS approach 
developed in Europe;

• Uses PC with DMA card to 
capture digital time series data 
and write to an external raid5 
disk (Apple Xraid);

• Allows datarates of up to 1024 
Mbps;

• System interfaces seamlessly to 
software correlation system on 
medium sized computer clusters.



Software correlator
• DiFX (Distributed FX correlator), developed by Mr Adam Deller;

• C/C++ and IPP (Intel Performance Primitives), Java GUI;

• Runs on Intel-based and AMD-based machines, easily ported to 
other architectures;

• Software is ultimately flexible and allows:
– Almost arbitrary spectral and temporal resolution;
– Almost arbitrary and optimal pulsar binning modes;
– Full control over systematics (fringe-rotation, fractional sample error);

• Can be obtained from:
– http://astronomy.swin.edu.au/~adeller/software/DiFX

• See full description in:
– Deller, Tingay, Bailes & West 2007, PASP, 119, 318

http://astronomy.swin.edu.au/~adeller/software/DiFX
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e-VLBI

• Real-time transport of digital data 
from telescopes to correlator - no 
recording of signals - instant 
production of visibility datasets;

• Operates for four antennas 
(Parkes, ATCA, Mopra, Hobart) at 
data rates of up to 256 Mbps 
(soon to be 512 Mbps);

• First science for X-ray transient 
Circinus X-1 (Phillips et al. 2007, 
MNRAS, 380, L11).

• Excellent for fast response 
“Target of Opportunity”
observations.





International partners/future 
extension

• Co-observe with 26 m antenna in South Africa;

• Co-observe with VLBA antennas;

• Three new antennas planned for Australia + SKA 
demonstrator telescope in Western Australia;

• Three new antennas planned for New Zealand.

• 2010 - 2012: 12 antenna array in Australia/New 
Zealand at 1.4 - 8.4 GHz and 6000 km maximum 
baseline.



Proposal and scheduling information

• Proposal preparation and submission information 
from:
– http://www.atnf.csiro.au/observers

• Observations scheduled typically in 3 x ~week long 
blocks during the year;

• Plus several 24 - 48 hour observations outside 
these blocks for time critical or monitoring 
observations;

• Interested/Questions?  Come and ask me this 
week, or via email (s.tingay@ivec.org)

http://www.atnf.csiro.au/observers
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