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• Data Central (datacentral.org.au) is an e-research platform and data archive developed 
at Australian Astronomical Optics (AAO), Macquarie University, that facilitates cutting-
edge science. 


• It provides web-based tools and archive functionality for scientists from a range of 
disciplines to explore, collaborate and make new discoveries.


• New SIA (July 2020) and SSA (February 2021) services. Lots of Python examples.


• Python 3 Django implementations: Focus on curated metadata and accessibility.

http://datacentral.org.au/


Millions of spectra: AAT and UKST surveys

Available from SSA service



Links
• Endpoint: https://datacentral.org.au/vo/ssa/query


• Main doc page: https://docs.datacentral.org.au/reference/
services/simple-spectral-access-ssa-service/


• Several Python examples: https://
docs.datacentral.org.au/help-center/examples/simple-
spectral-access-ssa-examples/


• Specutils loaders: https://github.com/astropy/specutils/
tree/main/specutils/io/default_loaders

https://datacentral.org.au/vo/ssa/query
https://docs.datacentral.org.au/reference/services/simple-spectral-access-ssa-service/
https://docs.datacentral.org.au/reference/services/simple-spectral-access-ssa-service/
https://docs.datacentral.org.au/help-center/examples/simple-spectral-access-ssa-examples/
https://docs.datacentral.org.au/help-center/examples/simple-spectral-access-ssa-examples/
https://docs.datacentral.org.au/help-center/examples/simple-spectral-access-ssa-examples/
https://github.com/astropy/specutils/tree/main/specutils/io/default_loaders
https://github.com/astropy/specutils/tree/main/specutils/io/default_loaders


Data handling
• Data Central ecosystem: All spectra ingested using Django model for spectra tied to 

survey catalogues.


• Obscore Django model developed by James Tocknell and myself: Attached to each 
spectrum to complement the existing Data Central Django model.


• Heterogeneous spectra: Each survey has a different approach…


• Multiple spectra: could be one per extension or multiple in one extension 
(multispec). Images in some extensions!


• Need way to load each spectrum and produce 1D spectra readable by all clients


• James Tocknell developed astropy specutils loaders for each format => 
Spectrum1D object for each spectrum.


• Internal code to populate obscore parameters of each Spectrum1D


• Calculate missing header keywords, total exposure times for multiple epochs or 
combined spectra, etc.



Example 
obscore 
loader: 
OzDES 
spectra



Output data formats
• Datalink service slink that extracts spectra of interest


• VOTable output by default, to allow for TOPCAT/SPLAT preview of spectra


• Can add &RESPONSEFORMAT=fits to urls to return FITS format


• Simplified 1D spectra: Available from access_url


• Accessible spectra, readable from majority of clients


• A few essential header keywords added by Data Central 


• Original spectra: Available from full_data_url 

• Survey team provided file that contains spectrum of interest


• Often complex format, may require loaders to open (specutils github repo)


• Full original header information + other spectra (sky background, variance, etc.)



FITS header  
keywords added 
by Data Central



https://docs.datacentral.org.au/help-center/
examples/simple-spectral-access-ssa-examples/

Example 
Python scripts

• Extensive use of astropy, 
pyvo and matplotlib. 
Convert SSA query 
results from VOTable to 
pandas dataframes with 
to_pandas()


• Mainly handle spectra 
internally without saving 
to disk. Easy to modify 
examples to write out 
spectra

https://docs.datacentral.org.au/help-center/examples/simple-spectral-access-ssa-examples/
https://docs.datacentral.org.au/help-center/examples/simple-spectral-access-ssa-examples/


• IRAF specplot like 
display of time series 
spectra from SSA query 


• Easy to access dozens 
of spectra via pyvo and 
create plots of spectra 
with matplotlib


• Can specify individual 
target with 
TARGETNAME or 
select only spectra that 
overlap a specific rest 
wavelength using 
BANDREST

OzDES DR2  
time series 



• 6dFGS final data release spectra from SSA.


• 2MASS and DSS HiPS image cutouts from 
hips2fits service (CDS).


• Several page PDFs of plots: supersedes 
functionality of web archive (WFAU/ROE).

6dFGS: 
Generate 
PDFs of 

spectra and 
image cutouts



GALAH DR3 
SSA + API

• GALAH DR3 catalogue query via Data Central API 
=> interactive spectrum viewer


• Use object id to easily get spectra from SSA 
service + params not in SSA (Teff, log g, [Fe/H], etc)

SELECT TOP 100 sobject_id, star_id, 
teff,e_teff,logg,e_logg, fe_h, e_fe_h FROM 
galah_dr3.main_star WHERE sobject_id < 

160000000000000 and logg < 2.0

Clicking target 
loads spectra  
on demand=>



TOPCAT and SPLAT: quickly view SSA results

TOPCAT: fundamentally helpful during SSA development!



SSA + 
AAT 2dF archive

• 2dFdr: Data reduction of AAT 2dF spectra


• Pipeline as A Web Service (PAWS): On 
demand automated reduction (coming 
soon to AAT archive). Fast: reduce 960 
science exposures in 48 minutes.


• Plan to retrospectively reduce archived 
2dF observations and make available via 
SSA service


• PAWS+SSA: Transient follow-up enabled 
by quick-turnaround staging of spectra

Miszalski et al. 2020: 
ADASS 2020 poster

2dF field plate with 
400 optical fibres 
Credit: Ángel R. López 
Sánchez

https://www.flickr.com/photos/angelrls/
https://www.flickr.com/photos/angelrls/
https://www.flickr.com/photos/angelrls/


Future plans
• Reduced and add archival 2dF spectra


• Python implementation: straightforward to incorporate new technologies


• Could use STMOC as input, then filter results using MOCPy 

• Incorporate IFU survey data: Currently do not include (e.g. SAMI DR3)


• SODA/Datalink services could create maps, extract and coadd spectra, etc


• TAP Wrapper: Would allow for queries on all obscore information of SSA service


• Add PNG previews of spectra


• Register SSA and SIA services with IVOA registries 

• Generalise SIA/SSA: one data discovery service for all real-world datasets 
including time series and data cubes. Use datalink for heavy lifting/customisation


