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VAMDC in a Nutshell

● Atomic & Molecular data underpins a wide range of 
basic and applied research and industrial development
— VAMDC will provide the extensible scientific data 

infrastructure enabling cost effective access to the 
increasingly large, distributed and complex A&M resources

— VAMDC will provide flexible interfaces to A&M resources 
supporting improved producer/ comsumer linkages

● Existing European wide grid, network and application 
infrastructures form the baseline to create the VAMDC 
infrastructure

● VAMDC is FP7 funded and commenced July 2009
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Atomic & Molecular Databases

● Contain Atomic and Molecular Data
— Data from laboratory experiments & calculations
— Spectroscopic data: linelists and their characteristics
— Rate coefficients as a function of temperature
— Cross-sections as function of energy, angles, …
— Many processes: reaction, collisional excitation, photo-

reaction
● Very Different Chemical Species from atomic 

(various stages of ionisation) to molecules (various 
energetics) and even to surfaces or solids

● Usually maintained by Physicists or Chemists
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Molecules and Astrophysics

Boulanger et al, 2002 – BASEMOL working report
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Increasingly topical ...
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Example Atomic DBs: VALD
http://vald.astro.univie.ac.at/ 

http://vald.astro.univie.ac.at/
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Example Molecular DBs: Basecol
http://basecol.obspm.fr/ 

http://basecol.obspm.fr/
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Example Spectroscopic DB: JPL
      http://spec.jpl.nasa.gov/ftp/pub/catalog/catform.html 

http://spec.jpl.nasa.gov/ftp/pub/catalog/catform.html
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A&M Challenges

● A&M data underpins many areas of research
— Providing access to a wide range of users (astronomy, 

nuclear, climatology, biology) in academia and industry
● Data is complex and increasingly large
● Handling of data (often) involves use of applications
● Issues with ensuring data completeness & quality 
● Coordination and standards – organising the A&M 

community
Challenge: provide data access to all A&M data to all 

end user communities
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VAMDC: Seamless A&M data access

● Proposal to EU 
FP7 

● Wide spread of 
partners

● Wide spread of 
data

● PI: Marie-Lise 
Dubernet 
(Paris)

● 7/09 – 12/12 

1 CNRS (FR)

LPMAA, VOPARIS, LERMA, LPG, L3AB, GSMA, ICB
BASECOL, KIDA, STSP, CH4, O3, PAH , TipTopBase,   Technological  Node 
Contact NIST, EuroPlanet , IVOA + all WP (apart WP3)
ISM, Planetology, Plasma, Atmosphere, Stellar, Solar

2 UCAM (UK)
CHIANTI, AstroGrid (Euro-Vo) -  QA - 
Solar, Stellar    (2 departments)

3 UCL (UK)

HITRAN, GEISA, AstroGrid (Euro-VO)- Software – 
Support to users   (2 departments)
Atmosphere, Planetology, Solar, Plasmas

4 OU (UK)
Dissemination/Training  - Software - 
Plasma, Industry , EuroPlanet

5 UW-A (Austria)
VALD   - Standards/Software
Stellar, Solar, Plasma, Planetology, Atmosphere 

6 UU (Sweden)
VALD  - Training/Dissemination - Interoperability
Stellar, Solar, Plasma, Planetology, Atmosphere

7 KOLN (Germany)
CDMS and JPL – Software - Interoperability
ISM, Planetology, Atmosphere

8 INAF (IT)
PAH and LASP  (2 Institutes) - Software
ISM, Planetology

9 QUB (UK)
UMIST Reaction Database – Dictionnaries/XML
ISM, Planetology, Atmosphere

10 AOB (Serbia)
BELDATA -  Training/Dissemination
Solar, Stellar

11 INASAN (Russia)
VALD -   Training Tools– User Requirements
Stellar, Solar, Plasma, Planetology,, Atmosphere

12 RFNC-VNIITF (Russia)
SPECTR-W3 -   Quality Assurance –  Monitoring – Software – Support  to users -
Plasma, Stellar, Solar, Plasma

13 IAO (Russia)
CO2, O3 -   Software - Training/Dissemination 
Atmosphere

14 IVIC (Venezuela)
TipTopBase-   Training/Dissemination – GRID -
Stellar , Solar, Plasma, Planetology,, Atmosphere – (2 Instituts)

15 ISAN (Russia)
VALD -    Quality Assurance  -
Stellar, Solar, Plasma, Planetology,, Atmosphere

NIST (USA)
CFA (USA)
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Key VAMDC Objectives

● implement VAMDC interface for accessing major 
existing databases containing heterogeneous data 
and aimed at different users

● enable data queries across multiple DBs that are 
focussed on specific research topic(s)‏

● enable data publishing/quality control process for 
major A&M data producers

● involve wide user and producer communities in 
development and use of VAMDC 
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VAMDC End User Communities

End User: Comparison 
Models/Observations

for Interstellar Medium

Courtesy of F. Le Petit
(LUTH, Obs. Paris)‏

● Astrophysical, atmospheric, 
plasma, combustion media

● Simulations, Observations, 
Diagnostics

● Industrial Applications, e.g. 
lighting, etching, e.g. 
PLASIMO

● Teaching Outreach 
● Range of Complexity of 

user requirements
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VAMDC project organisation

● Networking Activities
— Training, workshops
— Science requirements, strategy
— Interface to external groups (VO, Grid, etc)

● Service Activities
— Deployment of A+M services
— Support to the service and user communities

● Research Activities
— Standards
— Publishing Tools
— Data Mining
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VAMDC: developed from 
existing infrastructure

● Utilise existing technologies to enable the cost 
effective construction of VAMDC

● Grid – EGEE – for computation
● GEANT – for high speed networks
● Euro-VO – for service architecture

— Use of and extension of UK AstroGrid components for 
data access and applications environment
– http://www.astrogrid.org 

— Use of applications conforming to IVOA standards
– http://www.ivoa.net 

http://www.astrogrid.org/
http://www.ivoa.net/
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VAMDC: use case driven 
development
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VAMDC: a working infrastructure

IVOA compliant interfaces + VAMDC specific standards
XSAMS (http://www.xsams.org) for AM data

http://www.xsams.org/
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VAMDC Level One Service Release

Released internally to VAMDC Beta Testers
1 Oct 2010
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VAMDC virtual-data URIs

http://some.server/some/data?QUERY=select ...

Address of archive User-defined
sub-set

Web service interface is as simple as HTTP-GET

Simple service interfaces:
robust, easy to implement, easy to support

http://some.server/some/data?QUERY=select
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VAMDC Registry

NodeNode
web-serviceweb-service

VAMDC appVAMDC app

RegistryRegistry
web-serviceweb-service

Science data
in RDBMS

Metadata
in XML DB

Metadata

publication

Metadata
query

IVOA standard service
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Multiple queries

  RegistryRegistry

  PortalPortal

TAP-XSAMSTAP-XSAMSTAP-XSAMSTAP-XSAMSTAP-XSAMSTAP-XSAMS

1: Metadata query:
discover services

2: Data query:
same to each service

3: Data capture:
Results cached 
in portal

4: Display:
portal combines
results from 
databases

0: User query
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Multiple Queries
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Use of SLAP 
for VALD

VOclientVOclient

SLAPSLAP
web-serviceweb-service

VOTable

TAP-XSAMSTAP-XSAMS
web-serviceweb-service

XSAMS

Raw data
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Example VAMDC user application

  SMESME

    XSAMSXSAMS→→tabletable

List of transitions
ASCII table

  TAP-XSAMSTAP-XSAMS
  web-serviceweb-serviceXSAMS

Raw    data

Library of model
atmospheres

Fundamental stellar
parameters

Synthetic spectra

Observations

SME: Spectroscopy Made Easy
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Results from the example app
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VAMDC future releases

● Level 1: Preliminary VAMDC service with simple 
data access to the core VAMDC data resources

● Level 2: Enhanced interoperable data access to 
VAMDC data resources, all resources accessible

● Level 3: Interoperable VAMDC data access with 
VAMDC tools available (client side or server side 
accessible via through workflow enactment engines)

● VAMDC Service: Final full service, including access 
to resources from the wider community

 http://www.vamdc.eu  

http://www.vamdc.eu/
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