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VO data @central

What is the Virtual Observatory?

Put simply:

The Virtual Observatory is a vision of standardised ways to find, access and share
astronomical data
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VO data @central

International Virtual Observatory Alliance

* The body that helps to enable the vision is the IVOA
e Founded in 2002 - Australia is a founding member

e The IVOA develops standards and protocols that are then implemented by
observatories and other holders of data

* These standards have significant overlap with the FAIR principles
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fair data @central

What are the FAIR Principles? FA'Q

The “FAIR Guiding Principles for scientitic data management and stewardship”
were published in 2016 by Wilkinson et al.

Data should be:
Far DATA PrinCIPLES
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findable data @central

How easily can your data be discovered?
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accessible data @central

How easily can your data be obtained?
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interoperable data@central

How easily can your data be compared?

We're stuck on an interoperable definition of interoperability

credit: Malcolm Campbell http://www.ariadne.ac.uk/issue/25/cartoon/
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reusable data@central

How easily can your data be trusted?

| data@

central
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why data@central
Why publish your data in the Virtual Observatory?

The Virtual Observatory makes your Making data more accessible and
data: easier to find encourages more

people to get involved in STEM. ..
e More valuable

| | For example:
e Fasierto find for all researchers

® Fasier to combine and integrate with Z O@ N I V E RS E

other distributed datasets
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access data @central

How can | access these services?

Tools like

e pyVO (affiliated astropy package): https://pyvo.readthedocs.io/ @Kstropy

Project

e Aladin Desktop: https://aladin.u-strasbg.fr/AladinDesktop/

o TOPCAT: http://www.star.bris.ac.uk/~mbt/topcat/#install 055

act as clients to query VO services

The Data Central Data Aggregation Service queries multiple /////\\\\ Data

<&, Aggregation
: Y ,
services: https://das.datacentral.org.au W77 service
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misconceptions data@central

Common misconceptions about the VO

1. The Virtual Observatory failed
e INCORRECT: almost all major observatories offer VO-compliant services

2. There's no data in the Virtual Observatory anyway

¢ INCORRECT: there are many petabytes of data, including from ESO, ESA
and NASA space missions, ASKAP, MWA, AAT, etc

The chances are you've used a VO service without even realising it!
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who

data @central

Who is building
the Virtual
Observatory?
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asvo data @central

The All-Sky Virtual Observatory AS\O.

e The ASVO is the Australian member of the IVOA

® |tissupported by AAL, who select a representative to sit on its Executive

e The ASVO has five nodes that coordinate much of Australia’s data
management and services
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dSVO

data @central

The All-Sky Virtual Observatory

e Murchison Widefield Array

® Theoretical Astrophysical Observatory
o SkyMapper

e CASDA (incl ASKAP archive)

e Data Central (incl AAT archive)

datacentral.org.au

data

G-

central

14


http://datacentral.org.au
http://datacentral.org.au

asvo: mwa data @central

MWA Node
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e Summary:
* International Consortium led by Curtin University
* Low frequency radio telescope (80-300 MHz)
e Operations began mid-2013
e Provides pre-processed uncalibrated data
® One of the 4 SKA precursor telescopes
e 28Pb publicly available data
® Fach observation 10-100 Gb's in size

e MWA ASVO averages data into smaller volumes

e MWA ASVO reduce barriers for astronomer not directly involved in the project by making manageable data
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asvo: tao

TAO Node

TA©

As\©o. TA®

® Summary:
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e Cosmological and galaxy tormation

Data Selection

simulations for astronomers

Catalogue type *
Box
Version

Simulation Galaxy Model

Millennium SAGE v 2016

<

¢ | aunched March 2014

Box size (Mpc/h)* Redshift*

500 0.0000

Output properties*

e Over 1000 virtual universes built

Available Selected

TYPE TO FILTER

Galaxy Masses
Total Stellar Mass
Bulge Stellar Mass
Black Hole Mass
Cold Gas Mass
Hot Gas Mass
Ejected Gas Mass
Intracluster Stars Mass
Metals Total Stellar Mass

TYPE TO FILTER
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NOTE: Required fields are marked with an asterisk
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ABOUT

INFOBAR v

Selected Simulation Details
Millennium

Cosmology
WMAP-1

Cosmological Parameters
Om =0.25, QA = 0.75, Qb = 0.045,
08=09,h=073, n=1

Box Size
500 Mpc/h

Mass Resolution
8.6x107°8 Msun/h

Force Resolution
5 kpc/h

Paper
Springel et al. 2005

External Link
The German Astrophysical
Virtual Observatory

Selected Galaxy Model Details
SAGE

The Semi-Analytic Galaxy
Evolution (SAGE) model used in
this work is a publicly available
codebase that runs on the dark
matter halo trees of a
cosmological N-body simulation.

Paper
Croton et al. 2016

External Link
Semi-Analytic Galaxy Evolution
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asvo: skymapper

data @central

SkyMapper Node

e Summary:
e Consortium led by Australian National University
e Specially built 1.3m telescope at SSO
e SkyMapper Southern Sky Survey
® Digital record of the entire southern sky
e Multi-epoch, multi-colour processed and calibrated data made available
e Total survey >1 Pb data
¢ 100 Mb data per second

e First data release 2016

SkyMapper
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asvo: casda data @central

CASDA Node

® Summary:

e Collaboration - CASS, CSIRO IM & T, Pawsey
e CSIRO ASKAP Science Data Archive

e Data archive Australia SKA Pathfinder
e Science ready data products

e 5 Pb data per year (full operational
mode)

e First data release late 2015

e 36 antenna radio telescope
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asvo: data central

Data Central Node

® Summary:
e AAO Macquarie

e Several Virtual Observatory
protocols

e | aunched 2017

e AAT legacy data archive, 40 years

® Heterogeneous survey data (optical

and other wavelengths)

e Ul and APl access

data central
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Explore. Collaborate. Science.

Incorporating the Optical Data Centre, an AAL-funded-initiative

data access

DCv1.12

Data Central brings together an array of heterogenous astronomical data in one accessible, feature-rich data portal, maximising the scientific return on
Australian optical datasets of national significance. We serve team-curated data products and documentation alongside federated data from remote data
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services

data @central

What services are there?

® Table Access Protocol + ADQL: query catalogue data in an archive
e Simple Cone Search: find your favourite objects
e Simple Image Access: query multiwavelength images

e Simple Spectrum Access: query spectra
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questions

Questions?

data @central
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