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There are multiple thesauri developed and deployed 
within astronomy.  This is no longer arcane; it’s 
ready for deployment



vocabularies?
thesauri?

ontologies?



Mathilda is reading a paper online.  She drags the paper into VOExplorer 
and asks for ‘more like this’.  VOExplorer calls out to a service which finds 
the AVM and Simbad equivalences of the paper’s journal keywords, and 
uses the former to query a suitable service to find some pretty pictures 
(APOD), and the latter to query Simbad, presenting the two lists to 
Mathilda.  There aren’t many pretty pictures, so Mathilda asks to expand 
the search, and VOExplorer asks for pretty pictures corresponding to a 
more general term, found either directly in the AVM vocabulary, or finding 
a more general Simbad term and finding the AVM equivalent of that.  The 
Simbad query, on the other hand, has produced far too many hits, so 
VOExplorer looks down the tree of Simbad terms which are ‘narrower’, 
and asks ‘you were looking for compact objects: do you mean black 
holes, quasars, or...?’  Once she has established a suitable keyword or 
keywords, she can make queries to find relevant registry entries and 
VOEvents.  She finds some heterodyne observations, but she’s an X-ray 
person, so is a bit vague, and curious, about just what that is – but oooh, 
there’s a link to DBpedia and hence Wikipedia, so she goes there on the 
off-chance the article is decent.
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ontologies?
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| pos.eq.ra | pos.eq.dec | phot.mag;em.opt.R |
+-----------+------------+-------------------+
|     12.34 |      56.78 |             16.12 |

Observer: Dr Yseult Goatstrangler

What does this mean?

OBS_DATE: 2010 March 19
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obvious (human) conclusions

6

This is an optical measurement of a star (because 
em.opt.R is an optical filter, and only celestial bodies 
have (RA, Dec))

Dr Goatstrangler is an optical astronomer (because 
she’s observed a star using an optical filter)

She was not at a radio observatory on 2010-03-19 
(because she was at an optical observatory, and that’s 
different from a radio observatory)

So you could answer ‘who was at an optical 
observatory in March?’
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machine ‘understanding’

If X has an RA and Dec, it’s a celestial object

If X has a em.opt.<anything>, it’s visible in optical

If X looks at stars in the optical, X is an astronomer

Optical astronomy != radio astronomy

Select ?y where { ?y a OpticalAstronomer. }
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from Deborah L. McGuinness, “Ontologies come of age” (2003)



POS_EQ_RA

pos.eq.ra





<#AbsoluteMagnitude>
  a skos:Concept;
  skos:broader <#Magnitudes>;
  skos:inScheme <http://www.ivoa.net/rdf/Vocabularies/IAUT93>;
  skos:prefLabel "ABSOLUTE HELLIGKEIT"@de,
    "ABSOLUTE MAGNITUDE"@en, "MAGNITUD ABSOLUTA"@es,
    "MAGNITUDE ABSOLUE"@fr, "MAGNITUDINE ASSOLUTA"@it;
  skos:related <#Distance>, <#DistanceModulus>, 
    <#HertzsprungRussellDiagram>, <#Luminosity>,
    <#WilsonBappuEffect> .
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ontology of astronomical object types

http://purl.org/astronomy/ont/object-types

...by Laurent Cambrésy, Sébastien Derriere, Paolo 
Padovani, Andrea Preite-Martinez, Alexandre Richard

2008 May (last updated 2012 April)

See http://www.ivoa.net/Documents/Notes/
AstrObjectOntology/ and http://www.ivoa.net/
Documents/Notes/AstrObjectOntologyUseCases/
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unified astronomy thesaurus



Norman Gray (Glasgow University, UK)
Alberto Accomazzi (ADS/Harvard-Smithsonian, US)

Graham McCann (Institute of Physics Publishing, UK)
Mark Cassar (American Institute of Physics, US)

Chris Biemesderfer (American Astronomical Society, US)
Chris Erdmann (Harvard Libraries, US)

Justin Soles (McGill University, Canada)

If you have an opinion, shout.
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use cases for ads

A consistent keyword system covering all publishers 
represented in ADS

Text-mining ADS’s full-text, building on thesaurus 
concepts

Semantic query expansion

Intelligent faceted filtering

Recommendations and notifications
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use-cases for publishers

Pass good metadata to ADS; helps discoverability

Enhance end-user experience in a publisher-agnostic 
way

Richer links to datasets

Experiment with thesauri; think about ontology 
possibilities

Create links to grants and funders (eg FundRef)
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so, goals
identify & resolve incompatibilities between (astronomy 
parts of) existing thesauri (IAU93 and Rick Hessman’s 
IVOAT are in their lineage)

‘productise’ the resulting thesaurus (need ‘full’ + ‘core’ 
division?)

develop a stable maintenance process, mediating 
between publishers’ and community’s needs and 
expertise (technical and procedural problems)

identify and prototype exemplar applications

doesn’t have to be Complete (Matthew’s point)
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process (probably)
AIP and IOP will donate the astronomy parts of their 
thesauri to AAS.

AAS owns the thesaurus, anticipating IAU blessing

...watched over by a panel of community 
stakeholders (archives, observatories, etc).

Additions and edits from community

...screened/triaged by community editors

...periodically tidied/refactored (by librarian) for 
formal release.



theory vocabularies



Franck Le Petit, Nicolas Moreau
David Languignon, Carlo-Maria Zwölf

(Paris Observatory, Meudon)

Norman Gray
(Glasgow)
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SimDM and theory thesauri

SimDM is about retrieving the results of simulations

So they want to search for simulations by specifying 
the types of input parameter and of output results

...intelligently





VAMDC molecules
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vamdc molecules thesaurus

@base <http://purl.org/astronomy/vocab/molecules/>

<XLYOFNOQVPJJNP-UHFFFAOYSA-N>
    a :Concept;
    :prefLabel "H2O"@zxx, "Water"@en;
    :altLabel "Dihydrogen monoxide"@en, "H2(16O)"@zxx,
        "Water vapor"@en;
    :narrower <XLYOFNOQVPJJNP-DQGQKLTASA-N>,
        <XLYOFNOQVPJJNP-XKYOGGAFSA-N>;
    :notation "H<sub>2</sub>O"^^<http://www.w3.org/1999/xhtml>,
        "InChI=1S/H2O/h1H2"^^<http://www.iupac.org/inchi/>;
    rdfs:seeAlso chebi:CHEBI_15377;
    m:isSKOSConceptFor ont:XLYOFNOQVPJJNP-UHFFFAOYSA-N .

Thesaurus:
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vamdc molecules ontology

@base <http://purl.org/astronomy/ont/molecules/>

<XLYOFNOQVPJJNP-UHFFFAOYSA-N>
    m:hasSKOSConcept thes:XLYOFNOQVPJJNP-UHFFFAOYSA-N;
    a owl:Class;
    rdfs:comment "The class of molecules H2O";
    rdfs:seeAlso thes:XLYOFNOQVPJJNP-UHFFFAOYSA-N;
    rdfs:subClassOf chebi:CHEBI_23367;
    owl:equivalentClass chebi:CHEBI_15377 .

<XLYOFNOQVPJJNP-DYCDLGHISA-N>
    m:hasSKOSConcept thes:XLYOFNOQVPJJNP-DYCDLGHISA-N;
    a owl:Class;
    rdfs:comment "The class of molecules HD(16O)";
    rdfs:subClassOf <XLYOFNOQVPJJNP-UHFFFAOYSA-N> .

Ontology:
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lessons

a little structure goes a long way

many of the thesauri here were preexisting ones 
repurposed into SKOS

multiple thesauri are fine (no need for completeness 
or consensus)

thesaurus + ontology sometimes necessary

this is all about linking in the machine-readable web



There are already multiple thesauri developed and 
deployed within astronomy, with more to come.

This is no longer arcane; it’s ready for deployment

http://nxg.m
e.uk

@
norm

angray

So go forth and thesaurise!


