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Motivation Générale  
 Numerous DB are available
 Atomic lines: NIST DBs, Kurucz's CD-ROM, Atomic Line List of P. Van Hoof, 

TOPbase, Kelly Atomic Line DB, VALD, MCHF/MCDHF Collection, D.R.E.A.M, 
KAERI AMODS

 Molecular Lines: JPL Spectroscopic DB, CDMS, HITRAN, GEISA, NIST
 Other DB: IEAE, NIFS, CHIANTI, UMIST, BASECOL, small compilations
 Observed databases: ATOMDB, NIST, ...
 Identification of Pbs 
 Different DB have similar datasets

 DB have different levels of update

 Lengthy to identify origin of datasets, find all relevant description of data
 Useful data for a single astrophysical application are dispersed in various DB

 No homogeneous description of data
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VO: Interoperability of ressources in order to produce science VO: Interoperability of ressources in order to produce science 
 Observational Data

− Archives: well taken care in IVOA, cross correlation (ALMA working 
group)

 Theoretical/Observed Microphysics Data in Databases

− Ex : NIST, CDMS/JPL, BASECOL, LOVAS catalogues, UMIST, etc ....
 Numerical Codes

− Ex : Radiative transfert codes, Modeling codes
 Analysis tools/Visualisation

− Analysis software (reduction pipeline, optimization algorithms, synthetic 
spectra): VoSpec, CASSIS, ASAP/MAGIX, etc ....
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Requirements for Tools Implementation
 Full description of all data 

− Microphysics: 
 references, methods, accuracy
 Identify measurements/calculations from extrapolation

− Codes:
 Identify hypothesis, algorithms, parameters 

 Use standardized exchange langage

 Long term maintenance of applications

 Deal with various ressources
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Historique
 Turning Besançon Observatory on-line  facilities into the VO - Galactic Model 

Simulation, Binary Star, Molecular Collisional and TNO data bases." B. Debray,    
M.L. Dubernet , A. Grosjean, E. Oblak,  J.M. Petit, C. Reylé, A. Robin, 
Proceedings ADASS XII,     2002 ,  Baltimore.

 “ACI/ANR Masse de Données en Astrophysique” de F. Génova - 2003-2006
 Organisation Forum en 2004 par M.L. Dubernet à Meudon
 Définition UCDs en 2004, ML Dubernet & E Roueff
 Début Collaboration avec ESAC en 2004
 Début collaboration NIST/IAEA/ORNL en 2005
 Implémentations standards à partir de 2006 (N. Moreau)
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Make available laboratory data

 Scientific work 1
− Collect data 
− Documentation of data on methods and references 

 Scientific work 2 (UML, XML expertise)
− Structure information
− Common set of metada
− Data Model/XML Schema 

 Software development of databases and access
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Motivation for standardisation

 Allow transparent exchange of data

Avantages
 “Good” Standardisation obliges documentation
 No time wasted on format by scientist

Inconvenients
 Huge work ahead for some scientists (documentation, metadata)
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Current Projects
voparis-molecular.obspm.fr 

 Data Model on linelists (IVOA): 

− version 0.5: limited
− version 0.6: more features (currently in discussion)

 Data Model & XML Schema   for all data

− collaboration NIST/ONRL/IAEA/Obs. Paris
− Atoms, Molecules, “Solide”
− Processus: radiative, autoionization, reactive
− Documentation, References

 Implementations: 
− CDMS & BASECOL & H2 Data of Roueff & Abgrall



VAMDC - 13/03/08

− Published (de)-excitation rate 
coefficients

 Rotational (fine, hyperfine), 
Ro-vib., Vib.

 Currently: 21 Target molecules; 
Perturbers : He, H, H

2 

 119 collisional systems
 Fully documented and 

referenced (630 ref.)
 Fitting coefficients, 

visualisation tools

•    Energy levels, Einstein 
coefficients, QN

• Fully checked and evaluated 

Basecol Database (basecol.obspm.fr)
Implementation: N. Moreau, G. Souesmes, B. Debray

Design: M.L. Dubernet

Linked to CDMS and JPL

FP6:”Molecular Universe” CollaborationFP6:”Molecular Universe” Collaboration
Corresponds to a Need for CommunityCorresponds to a Need for Community
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Automatic script to get data from Basecol: BASECOL Tool 
for MOLPOP (Implementation: N. Moreau, Design: M. 
Elitzur, ML Dubernet)

Script in Python, Use the SLAP service
Store the data in VOTable or in ascii files
Get all the collisions available in Basecol

Example of a query result : 
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File listing all downloaded collisions

N. Moreau
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Einstein coefficients Energy table

N. Moreau

Collision rates
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Automatic Access to CDMS data
(N. Moreau & ML Dubernet)

Service sur les données de CDMS
     Récupération des données
     Traitement scientifique des données
     Inclusion dans base MySql
     Couche VO sur la base: Service

voparis-molecular.obspm.fr 
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Automatic Access to CDMS data
VOClient to access services (N. Moreau & M.L. Dubernet)

voparis-molecular.obspm.fr 
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 Query Parameters

− Frequency_min (instead of wavelength_min)

− Frequency_max (instead of wavelength_max)

− Chemical_element (SLAP non compulsory parameter)

− Chemical_element_symmetry (specific to this service)

 Return list of transitions with:
− chemicalelement_name, chemicalelement_symmetry

− final_level_energy, einstein_coefficient, g_up

− quantum_number_tag,id_chemical_element,

− data_source, creation_date

− Link to quantum numbers (URL)

− Link to partition function values
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Automatic Access to H2 Data of Roueff & 
Abgrall

(N. Moreau & E. Roueff, H. Abgrall)

Service identique dans fonctionnement/outils que pour CDMS
     Récupération des données sur le site MOLAT
     Inclusion dans base MySql
     Couche VO sur la base: Service

voparis-molecular.obspm.fr 
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Atomic & Molecular Lines Data Model

Paris Observatory and ESA/ESAC
ML DubernetML Dubernet, P. Osuna, M. Guanazzi, J. Salgado, , P. Osuna, M. Guanazzi, J. Salgado, E. RoueffE. Roueff

         

MLD acknowledges support from VO-France, MDA project (F. Genova), Paris Observatory

Radiative recombinaison
(Z, N-1)[level.of.Z(N-1)] + e --->  (Z, N)[level.of.Z(N)] + hv

Light – Matter Interaction : bound-bound

A(j) + hv  ---> A(j')   or    A(j') ---> A(j) + hv
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 Data Model on linelists (IVOA): 
− version 0.5: limited (Ed. P. Osuna & M. Guanazzi)(Ed. P. Osuna & M. Guanazzi)

− version 0.6: more features (currently in 
discussion) –

 Version 0.6 (Ed. ML Dubernet & E. Roueff)(Ed. ML Dubernet & E. Roueff)

− DataID, Curation --> link to IVOA Spectal DM
− Target --> link to IVOA Spectral DM
− PhysQuantity

 Documentation, Error, Quality
− ChemicalSpecies, Symmetry, etc..  --> Physics
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XML schema for Atomic, Molecular and Particule-Surface InteractionXML schema for Atomic, Molecular and Particule-Surface Interaction
NIST/ORNL/IAEA/Paris ObservatoryNIST/ORNL/IAEA/Paris Observatory

  
2 à 3 meetings par an: Vienne/Paris et  Conf: Washington, Beijing

Paris Observatory: 
     ML Dubernet & E Roueff
2 meetings à paris: ICAMDATA and BQR
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Conclusion

 Huge scientific work with scientists having some XML, UML 
expertise and ready to spend time on the subject

 XML schema for Atomic, Molecular and Particule-Surface XML schema for Atomic, Molecular and Particule-Surface 
Interaction (NIST/ORNL/IAEA/Paris Observatory)Interaction (NIST/ORNL/IAEA/Paris Observatory)

Implementation spring 2008 on NIST/IAEA/BASECOL

Version 1.0 June 2008

   Linelists DataModel (Paris Observatory/ESAC)Linelists DataModel (Paris Observatory/ESAC)

Version 0.5 already implemented on CDMS  with extensions

Version 0.6 to be discussed
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Groupe de Travail National

 Fédérer et Organiser la Communauté 
Française sur

o Standards et Outils

o Soutien financier ASOV

o Soutien “moral” GDR Spectroscopie

o Année Prochaine: PN INSU: LEFE/Astro

 1ere Réunion en Juillet 2008

 Inscription de “Virtual Atomic and 
Molecular Data Center” dans Euro-VO 
DCA
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Answer Call for I3 

 Interoperability of Atomic and Molecular Ressources
− Standards quite advanced (to be continued)
− Registry, Query Languages

 Interdisciplinary Applications
− Astronomy & Astrophysics
− Environment
− Planetology, Plasmas
− Industry

 Worldwide connection: USA, China, Korea, Japan, Russia
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VO Collaborations
 LERMA: F. Boone (PI of the DALIA project)                         

 LUTH: F. Le Petit (PI of PDR code in the VO)

 M. Elitzur (Kentucky Univ.): MOLPOP code

 ESAC-VO Team (spain): P. Osuna & coll. (IVOA collaboration 
for AMLDM, SLAP)

 CDMS: H. Mueller, JPL: J. Pearson

 HITRAN: L. Rothman, GEISA: J. Husson-Jacquinet

 Institut Carnot, Bourgogne: V. Boudon

 LPG: B. Schmitt, O. Dutuit, Observatory of Bordeaux: V. 
Wakelam, LPMAA: Base CO

2
, Reims: Base O

3
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