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DS2-T2 – Astronomical 
Data Simulations

Participants and Work Packages
• Aperture array and FPA modelling

– JIVE, CSIRO, IRA, Astron, Swinburne, Glasgow, NRC
• Configuration studies

– MPIfR, CSIRO, Valencia, JIVE, Chalmers, Swinburne
• Investigate new calibration & imaging techniques

– Leiden, JIVE, Astron, RUG, MPIfR, CSIRO,
Swinburne, Oxford, OdP

Large Project – 14 institutes (~25 FTEs)
New hires arriving and project is starting to take off
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DS2-T2 Contacts

Lead Contacts
Astron – Jan Noordam 
Chalmers – John Conway
CSIRO – Tim Cornwell
Glasgow – Graham Woan
IRA – Mauro Nanni
JIVE – Cormac Reynolds
Leiden – Huub Rottgering
MPIfR – Andre Lobanov
NRC – Tony Willis
OdP – Jean-Francois Giovanelli
Oxford – Steve Rawlings 
RUG – Thijs van der Hulst
Swinburne – Steve Tingay

New Hires
Hans Rainer Klöckner – Oxford
Ilse van Bemmel – Leiden
Shanmugha Sundaram – JIVE
Viram Dir Lal – MPIfR

Project Scientist
Steve Torchinsky

Valencia – Jose Carlos Guirado
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Aperture Array and FPA 
Modelling

Abstracted model of telescope based on DS3-T3 and 
DS4/5/6

Simulated Skies from DS2-T1
Produce simulated images for scientific analysis

Telescope based 
on aspects of 
SKA Reference 
Design – SKADS 
Benchmark 
Design

Simulated skies 
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Aperture Array and FPA 
Modelling

• Multiple software packages likely to be used
– AIPS, AIPS++, MeqTrees...
– Python interfaces provide some commonality

• Data interchange formats: UVFITS, catalogues (LOFAR 
sky model?) 
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Aperture Array and FPA 
Modelling

• MeqTrees look promising for describing new effects (see 
Willis et al. at www.skatelescope.org)

• Provide an easy means to describe (and solve) an 
arbitrary measurement equation

Toy simulation of 2 bright sources 
with noise and phase/delay errors. 
Phase/delay errors solved with 
“high-order fringe-fit” (Smirnov et 
al.)
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Configuration Studies

MPIfR, Swinburne, CSIRO, Valencia, JIVE, Chalmers
• Already working closely with SWG – preliminary report
• Must interact with DS3-T3 (network simulator)

– Will continue work 
done for ISAC 

– Investigating 
numerical methods 
to estimate figures-
of-merit (SKA memo 
38)

Example of LNSD 
configuration 
(Tingay et al.)
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Calibration and Imaging

• Imaging performance (SKA memo 61 and ATNF SKA 
memo 1)

• Ionosphere: LOFAR experience will be important

Simulated images 
of SD+FPA and 'Big 
Gulp' (Cornwell et 
al.)
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DS2-T2 Overview

• Modelling and configurations will address SKA Phase 1
– Focus on possibility of phased-array 10% SKA

• Required computing resources will be LARGE
– Swinburne and Valencia supercomputers available

• Parallelized code required to take full advantage of this...

• Deliverables:
– Preliminary report on SKA configurations (T0+16 mo)    
– Critical review of simulations software (T0+22 mo)
– Final report on SKA configurations (T0+37 mo) 
– Report on new imaging techniques (T0+45 mo)
– SKA science and technical specification document 

(T0+48mo )


