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Vocabularies are required for SimDB/DM 



Semantics required for:

• Astrophysical Objects:                     Ex: Galaxy, disk, bulk, Cloud, gas, jets, ...

• Physical quantities:                          Ex:  Velocity,  Temperature,  Temperature of electrons, ...

• Physical processes                          Ex: Gravitation, MHD, hydrodynamics, Radiative transfer

• Algorithms                                     Ex: Tree, SPH, Vlasov solver, Monte Carlo, 

• IdentityName                                   Ex: M31, ...



1.  Ontology of Astronomical Objects
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Good starting point but should add some terms 

Examples :
- Simulations can model very specific regions
of AstroObjects:

- Large scale structure
- Dark matter
- Shock
- Outflows 
- Gravitational waves (IVOAT)

Need to separate : 
- stellar interior
- photosphere
- Stellar wind 
- Sollar wind
- Jets
- ...

Efforts in the Semantics WG

Recommendations for vocabularies by Semantic Working group





2.   Vocabularies 
•  A&A keywords
•  AOIM
•  UCD
•  IAU 93 thesaurus

• UCDs

• IVOAT

 The IVOAT (based on IAU93 thesaurus) is pretty complete and seems to fullfill 
several needs of  Theory I.G.



Keyword   A&A vocabulary  IAU93 vocabulary
Absorption                    #Absorption
Acceleration of particles             #AccelerationOfParticles #ParticleAccretion
Accretion   #Accretion
Astrochemistry               #Astrochemistry  #astrochemistry
Advection                  
Atomic Processes  #AtomicProcesses              #AtomicProcesses
Bremsstrahlung       #Bremsstrahlung
Chaos    #Chaos                None
Collision                   #Collisions
Collisional excitation                              #CollisionalExcitation
Collisional plasma                  #CollisionalPlasmas
Collisional broadening                              #CollisionBroadening
Collisonal processes                              #CollisionProcesses
Compton effect                   #ComptonEffect
Compton scattering                  #ComptonScattering
Conduction   #Conduction                #Conduction
Convection   #Convection               #Convection

                        #CosmicElectrodynamics
Cosmochemistry / Primordial chemistry                #Cosmochemistry
Diffusion / Scattering               #Diffusion / #Scattering #Diffusion / #Scattering

                        #EnergyTransfer
Electrodynamics      #Electrodynamics
Equation of state  #EquationOfState
Fluorescence                   #Fluorescence
Gravitation   #Gravitation               #Gravitation 
Hydrodynamics                #Hydrodynamics  #Hydrodynamics
Inverse Compton scattering                 #InverseComptonScattering
Line broadening       #LineBroadening

Keyword   A&A vocabulary IAU93 vocabulary
Magnetohydrodynamics  MHD   #Magnetohydrodynamics
MHD Hall
Mie scattering      #MieScattering
Molecular processes     #MolecularProcesses

           #NewtonianGravitation
       #MolecularBands
Nuclear reaction     #NuclearReaction
       #Nucleosynthesis
Photoelectric effect
Photoionization      #Photodissociation
Photodissociation     #Photoionization
Plasma physics      #PlasmaPhysics
Polarization   #Polarization  #Many narrower
Radiative transfer     #RadiativeTransfer

    #RadiativeBraking
            #RadiationScattering
            #radiativeCapture
            #RadiativeEquilibrium
            #RadiativeRecombination
            #RamanScattering
            #RayleighScattering

Surface reactions  None   None
       #Reddening
Scattering / diffusion     #Scattering
Sunyaev-Zeldovitch effect
Synchrotron radiation     #SynchrotronRadiation

           #ThermalConductivity
           #ThomsonScattering

Turbulence   #Turbulence  None

Semantic for Physics / Physical process

IAU93 contains many physical processes
- need to add a few more



Semantics required for:

• Astrophysical Objects:                     Ex: Galaxy, disk, bulk, Cloud, gas, jets, ...

• Physical quantities:   UCDs ?            Ex:  Velocity,  Temperature,  Temperature of electrons, ...

• Physical processes                          Ex: Gravitation, MHD, hydrodynamics, Radiative transfer

• Algorithms                                     Ex: Tree, SPH, Vlasov solver, Monte Carlo, 

• IdentityName                                 Ex: M31, ...



A wiki has been set up by Norman Gray and Stuart Chalmers
http://vocabularies.referata.com/wiki

Development of the vocabularies

http://vocabularies.referata.com/wiki/Main_Page
http://vocabularies.referata.com/wiki/Main_Page


Export in RDF (not fully functionnal yet)



IAU thesaurus

UCD vocabulary



Semantics for Algorithms / Algorithms parameters
Fabrice Roy



SKOS concept has :
• Name
• Definition
• prefLabel
• AltLabel
• Broader term
• Narrower term
• Related term 

Norman should finish the semantics wiki

Fabrice began the work but still needs to : 
• Need to add new terms
• Need to do the relationships

More participations of the VO-Theory I.G. required



Infrastructure to use the vocabularies

• Wiki semantics : development of the vocabularies
• Vocabulary repository

WIKI
Semantics

Vocabulary repositories

SimDBLibrary

RDF / 
SKOS

VO-Theory
Group

Should be developed by Sebastien



Conclusions
One of the next efforts should be : Semantics

• Standards have been developed by the Semantics WG
• Collaborative tools have been set up
• Infrastructure to use these vocabularies should be developed

• For theory : beginning of work on Algorithms vocabulary by Fabrice.

BUT :
• It is mandatory to have a largest participation of the members of the VO-Theory IG

Expertise in different fields of astrophysics is mandatory
http://vocabularies.referata.com/wiki

We should :
1. Finalize the Algorithm vocabulary
2. Develop the other vocabularies

• Physical processes (subset of IVOAT + a few missing processes)
• Astrophysical object (Ontology of astronomical objects + a few other processes)
• Physical properties (UCDs + vocabulary)

http://vocabularies.referata.com/wiki/Main_Page
http://vocabularies.referata.com/wiki/Main_Page

