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Motivation for building ASVO

• No point building bigger telescopes if you can’t handle the data!

• Link theory and observations, and support multi-wavelength 

science

• Build Australian capacity in VO and Big Data 

• Support different culture of software development



International Virtual Observatory

• International Virtual Observatory Alliance formed in 2002

• Community-driven initiative 

• Sets standards for data formats, access protocols, registries, 

services, vocabularies

• Supports interoperability and multi-dataset, multi-wavelength science

• IVOA standards at different levels of maturity for different data types

ASVO aims to be IVOA-compliant 

wherever possible, and help 

develop new data protocols if 

necessary
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Theoretical Astrophysical Observatory

V1: March 2014

V2: September 2015

SkyMapper Node

V1: April 2014 (with test data)

V2: May 2016 (Early Data Release)

Anglo-Australian Telescope  Node

In Development

Murchison Widefield Array Node

Design Study Completed in 2015

Current status



Theoretical Astrophysical Observatory
Developed and operated by Swinburne University

Credit: Duffy et al. ICRAR 2012



Theoretical Astrophysical Observatory



Light Cone SEDs Images Telescope Simulator

Remap spatial and temporal 

distribution of galaxies in the 

original simulation box into 

observable light-cone. 

Theoretical Astrophysical Observatory









Light Cone SEDs Images Telescope Simulator

Galactic Merger Trees - cs.washington.edu

• Retrieve star formation and metallicity histories for each galaxy 

• Apply user-selected stellar population synthesis and dust model to 

get individual spectra. 

• Convolve the spectra with set of filters to compute apparent and 

absolute magnitudes. 

Theoretical Astrophysical Observatory





Light Cone SEDs Images Telescope Simulator

Takes output of both light-cone and SED modules to construct a 

user defined mock images.

Theoretical Astrophysical Observatory







version 3.0

• Incorporating DARK 

hydrodynamical simulations 

• Detailed distribution of bound 

and diffuse gas, metals

• Science drivers:  

• reionization of the early 

universe

• diffuse cosmic gas and gas in 

galaxies 

• dynamics of supernovae and 

AGN feedback

• V3 to be released ~Oct 2016 

with light-cone functionality for 

hydro data. SED & image 

modules to follow
Image credit: Bourke, Crain and Duffy & iVEC@UWA



SkyMapper Node

• Project led by ANU RSAA

• Infrastructure hosted at ANU’s 

National Computational 

Infrastructure (NCI) supercomputing

facility

(Chris Wolf’s talk yesterday)



Data Archive:

• Images: 

• SkyMapper’s 268-million pixel imaging 

camera can photograph 5.7 square degrees 

of sky

• Coverage of entire southern sky in 6 

wavelength bands, over multiple epochs

• ~1.5 PB total (~600MB per raw image, 

~1.7GB per calibrated image)

• Catalogues: 

• Metadata tabulated for up to 5 billion objects

• ~200 TB of catalogue data

• Internal DB, Public Release DB, and 

Australian-only Release DB

ASVO-SkyMapper Node



Data access:

• IVOA-compatible services:

• Cone search on tabular data

• Simple Image Access on 

image data

• Table Access Protocol, 

allowing complex, custom 

SQL-like queries

• Above services available 

through 3rd party tools like 

TOPCAT

Cone search using TOPCAT

ASVO-SkyMapper Node

• Web interface:

• For quick, simple queries & interactive pan & zoom Sky Viewer



ASVO-SkyMapper Node





Status: 

• V2.0: First fully calibrated early data release 

in May 2016

• Workshop 25-26 August 2016

• V3.0 in development & will include:

• Co-hosting of spectral data and pre-

computed cross-matched tables

• Improved image cut-outs

• RGB images

• Improved Sky Viewer

ASVO-SkyMapper Node



In development at Australian Astronomical Observatory

(see Andrew Hopkins’ talk up next…)

Anglo-Australian Telescope Node



Anglo-Australian Telescope Node

• Will contain complex AAT data including images, spectra 

and 3D data cubes

• Two initial exemplar datasets…



Galaxy And Mass Assembly (GAMA) survey of >200,000 galaxies 

Anglo-Australian Telescope Node



Anglo-Australian Telescope Node

• Sydney-AAO Multi-object Integral-field (SAMI) spectrograph survey

• 13 fused hexabundles, each containing 61 fibres, covering a square-

degree FoV

• Spatially-resolved data for 5000 galaxies



What’s missing from ASVO?

• Radio node



Murchison Widefield Array Node

• SKA precursor at site of future SKA_LOW

• 10 petabytes of data collected and archived since 2013

• Will grow to ~20 petabytes in next few years

• Test-bed for SKA_LOW data flow systems

• AAL funded an ASVO-MWA design study completed in 2015

• AAL seeking funds to support improved MWA data access services



What’s missing from ASVO?

• Radio node

• Better integration between nodes

• Advanced visualization & analysis

• Wider variety of data types 

• Grass-roots development 

• Use in education and citizen science

• Sustainable funding (short-term $ tied to specific activities and 

restricted by sponsor objectives)



How to get involved?

asvo.org.au

• Hands-on training at 2016 ASA Annual Scientific Meeting

• Monthly videocons with the Australian VO community 

• Feedback on improvements always welcome!


