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The Virtual Atomic and Molecular Data Centre in a nutshell

Plasma
sciences

VAMDC
Single and
unique access
to
heterogeneous
A+M Databases

Fusion Environmental
technologies sciences

Astrophysics

Health and
clinical
sciences

Lighting
technologies

Atmospheric

Physics

E-infrastructure connecting about
40 heterogeneous databases that
can be accessed from
http://portal.vamdc.org/ or any
VAMDC compatible tools
Consortium of 25 partners

High quality scientific data come
from different Physical/Chemical
Communities

Provides a large dissemination
platform to data producers

Paper « A decade with VAMDC : results and ambition, Atoms, 2020 »

http://dx.doi.org/10.3390/atoms8040076




List of interconnected databases

Databases

Type of A&M Data

Partners
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Application’s Fields

NIFS AMDIS Electron-impact ionization cross-sections  National Institute for Fusion Science, Toki,  Stellar, Solar, plasma, fusion
IONIZATION and rate coefficients (atoms & atomic Japan, I. Murakami
ions)
VALD Atomic Linelists Uppsalla, Vienna, Moscow — N. Piskunov  Stellar -Solar
NIST Atomic Spectra Spectroscopy of Atoms — NIST — Yuri Ralchenko Stellar — ISM -

CHIANTI Atomic Linelists and collisions Cambridge (UK)+MSSL/UCL — H. Mason, Solar Physics
G. Rixon
Spectr-W3 Atomic Linelists and Collisions Russia (RFNC VNIITF ) — P. Loboda Solar/Stellar Physics + Fusion,
plasma
Stark-B Atomic LineShifts/Broadening with Observatory of Belgrade (Serbia) + Stellar Physics + Plasmas

charged perturbers

Observatory of Paris (LERMA) —
Dimitrijevic/S. Sahal-Bréchot

TipBase, TopBase

Atomic Linelists and Collisions from
Opacity Project and IRON Project

Observatory of Paris (LERMA) + CDS
(Strasbourg, Fce) — F. Delahaye/C.
Zeippen/C. Mendoza

Stellar, Solar Physics,

SESAM

Electronic Spectra of atoms and
molecules

Paris Obs. — E. Roueff

ISM - Stellar




List of interconnected databases
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Databases Type of A&M Data Partners Application’s Fields
MOLD Photo-Dissociation Cross-sections Institute of Physics, Stellar
Astronomical Obs, Belgrade,
Serbia- Vladimir Sreckovic, V.
Vujcic, D. Jevremovic
BEAM-DB Molecular/atom—electron Institute of Physics, Belgrade, plasma, radiation
collisions Serbia damage
Bratislav Marinkovi\'c
IDEABD Dissociative electron attachment Innsbrick Planets, ExoPlanets,
upon interaction of low energy F. Duensing ISM, Radiation Damage
electrons with molecules.
AMBDAS Collisions in plasmas (bibliographic) IAEA, Vienna, Austria - Nuclear Fusion
- searchable via processes ans C. Hill
species




List of interconnected databases
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Databases ‘ Type of A&M Data Partners Application’s Fields
CDMS Molecular Linelists (mm, Sub-mm)  Cologne (Germany) — ISM + Earth+ CO
Schlemmer
JPL Molecular Linelists (mm, Sub-mm)  Pasadena (USA) + Cologne ISM + Earth+CO
(Germany) — B. Drouin
HITRAN Molecular Linelists and Broadening Harvard (USA) + UCL— 1. Earth, Planets,
Coefficients Gordon + L. Rothman Exo-Planets
S&MPO O, linelists Reims (France)+ Tomsk Earth — Exo-Planets
(Russia) — V. Tyuterev
MeCaSDa Linelists CH, Dijon (France) — V. Boudon Earth, Planets,
Exo-Planets, Brown
dwarfs
SHeCaSDa Sulfur Hexafluoride Calculated Dijon — V. Boudon Earth
Linelists
TFMeCaSDa Tetrafluoro-Methane calculated Dijon — V. Boudon Earth
linelists
ECaSDa Ethene Calculated Linelists Reims — L. Daumont Earth and Planets
GeCaSDa GeH, Linelists Dijon — V. Boudon Planets




List of interconnected databases AL

Databases Type of A&M Data ‘ Partners Application’s Fields
RuCaSDa RuO, Linelists Dijon — V. Boudon Nuclear Industry

TFSiCaSDa SiF, Linelists Dijon — V. Boudon Earth

UHeCaSDa UF, Linelists Dijon — V. Boudon Nuclear Industry

CDSD-296 Co, Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets, Brown Dwarfs
CDSD-1000 Co, Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets, Brown Dwarfs
CDSD-4000 CO, Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets, Brown Dwarfs
NOSD-1000 N,O Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets

NDSD-1000 NO, Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets

ASD-1000 CH, Linelists (intensity cut-off) IAO, Tomsk — V. Perevalov Earth, Planets




List of interconnected databases

;%qconsortlum

Databases Type of A&M Data Partners Application’s Fields
PAH PAH Theoretical Data and soon Observatory of Cagliari (Italy) =  ISM, Planets, Earth
experimental Data IRAP (Toulouse, France) — G.

Mulas+C. Joblin
KIDA Kinetic Data Bordeaux (France) — P. Gratier & |SM - Planets

V. Wakelam
UdfA Kinetic Data (ex-UMIST) Belfast (UK) — T. Millar ISM - Planets
BASECOL Low Energy Molecular Collisions Observatory of Paris — M.L. ISM - CO

Dubernet
LASP Solid Spectroscopy Data Obs. of Catania — G. Leto Planets, ISM
GhoSST Solid Spectroscopy Data Grenoble (France) — B. Schmitt Planets, ISM
W@DIS Water Information System IAO, Tomsk — A. Fazliev Earth and Planets




To be connected to VAMDC infrastructure
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Databases Type of A&M Data Partners Application’s Fields
ExoMolOP Molecular Opacities University College London, UK —J. Exo, Brown Dwarf, Earth, Stellar
Tennyson
SSHADE Solid Spectroscopy Data - Interface to Grenoble (France) & other countries — B. Earth, Comets, Exo-Planets, ISM,
infrastructure Schmitt et al Planets
IAMDB Indian Atomic and Molecular Database B. Antony- Indian Institute of Technology,  Astrophysics, Other
(atomic collisions, A+M spectroscopy) Dhanbad, India
E. Krishnakumar - Raman Research
Institute, Bengalore, India
DESIRE Spectroscopy of sixth row elements Mons University and Liege University, Plasmas — Stellar - Solar
(2=72-86) Belgium — P.Quinet, P. Palmeri
DREAM Radiative data for rare earth Mons University and Liege University, Stellar-Solar-Plasmas — Lighting -
Belgium — P Quinet, P. Palmeri
PEARL Atomic Processes Nuclear data Center, KAERI, Daejon, South  Stellar-Solar-Plasmas — Fusion
Korea
Kwon Duck-Hee
Clusters Cluster size distributions, condensation Innsbrick Planets, ExoPlanets, Solvation,

F. Duensing, P. Scheier

Biology

Additional NIFS
Databases

Atomic/Molecular processes

National Institute for Fusion Science, Toki,
Japan, I. Murakami

Stellar, Solar, plasma, fusion
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The infrastructure technical architecture
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The infrastructure technical architecture SHAMDC

f \ Generates outputs formatted
Accepts queries submitted in a xisting into standard XML file (XSAMS)
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— VAMDC Node

. J

Methods

Atoms

Molecules

Particles

i

https://standards.vamdc.eu

[ Functions
Radiative

Non-radiative

~

Processes

m

Collisions

[ Data Sources

J




The infrastructure technical architecture

.Bfgconsomum

Accepts queries submitted in a
standard grammar (subset of

SQL)

database

2

o

VAMC node software
— VAMDC Node

Generates outputs formatted
into standard XML file (XSAMS)

4
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https://standards.vamdc.eu
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Particles

[ Functions
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~

Non-radiative
Processes
Collisions
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D.R. Schultz, ORNL; E. Roueff,
ML Dubernet, N. Moreau :
Observatoire Paris; S.

Gagarin, P.A. Loboda, VNIITF Y.Ralchenko

National Institute of
Standards and Technology
U.S. Department of Commerce
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i 'AEA ., B.Braams
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The infrastructure technical architecture SHVAMDC
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[ VAMDC Node 1 ]

Registries
https://registry.vamdc.org

[ Node N-1 ]

[ Node N ]
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[ VAMDC Node 1

Registries

registered into i
https://registry.vamdc.org

[ Node N-1

[ Node N




The infrastructure technical architecture

[ VAMDC Node 1 ]7

[ Node N-1

[ Node N

uoneuwuojul jesiwsyd 1SenleH

For each node in VAMDC: list of species with:

Species Data-base ‘

https://species.vamdc.org

Registries
https://registry.vamdc.org

Name (in natural language)
Stoichiometric formula
Formula

InChi and InChiKey

Mass number

Charge
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The infrastructure technical architecture SRVAMDC
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Registries
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Client software
(Portal, Spectcol, MyXclass, ...)

Species Data-base
https://species.vamdc.org
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The infrastructure technical architecture

[ VAMDC Node 1 ]

Registries
https://registry.vamdc.org

[ Node N-1 ]

2 - Interaction to have
the available nodes

[ Node N ]

Client software
(Portal, Spectcol, MyXclass, ...)

1 - User submit a
unique query

Species Data-base
https://species.vamdc.org
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The infrastructure technical architecture

[ VAMDC Node 1 3 - Query is dispatched
to nodes

Registries
https://registry.vamdc.org
[ Node N-1
2 - Interaction to have
[ Node N the available nodes

Client software
(Portal, Spectcol, MyXclass, ...)

1 - User submit a
unique query

Species Data-base

https://species.vamdc.or . g
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The infrastructure technical architecture SRVAMDC

[ VAMDC Node 1

Registries
https://registry.vamdc.org
[ Node N-1
[ Node N

Client software
(Portal, Spectcol, MyXclass, ...)

4 - Gathered results are served to
user

Species Data-base

https://species.vamdc.or . g




The infrastructure technical architecture SHVAMDC

[ VAMDC Node 1 ]7

Registries 5 - details about
each served query

https://registry.vamdc.org feed the Query Store

[ Node N-1

[ Node N

Client software
(Portal, Spectcol, MyXclass, ...)

Species Data-base Query Store
https://species.vamdc.org . g https://cite.vamdc.org




The infrastructure technical architecture SHVAMDC

E Registries 5 - details about
| . . each served query
https://registry.vamdc.org feed the Query Store

[ Node N-1

[ Node N

A central repository for all the queries served by the
infrastructure:

Species Data-base
https://species.vamdc.org

DOI and PID for each query Query Store
Original served query https://cite.vamdc.org
Version of the node

Version of the used standards
List of publications needed to compute the results

Direct access to the produced output

When the data DOl is cited all the producers receives credits




Perspective of a long ongoing process SHVAMDC
consortium

http://www.vamdc-project.vamdc.eu/index.php.html

Marie Lise VAMDC FP7 Eu
Dubernet (MLD) project - MLD
founded VO-Paris project leader

2009

2012
2014
2016
2017
2020
2021

2023

2002

IVOA SLAP and SLDM
(with ESAC)

. Starting defining the
XSAMS standard

ADASS BoF by M.L.
Dubernet, B. Debray
about

VO-approaches for
Atomic and molecular
physics
https://www.adass.org

/adass/proceedings/a
dass02/P2-3/
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2016
2017
2020
2021
2023

2002

(with ESAC)

IVOA SLAP and SLDM

. Starting defining the
XSAMS standard

ADASS BoF by M.L. :
Dubernet, B. Debray

about

VO-approaches for

Atomic and molecular .

physics
https://www.adass.org
/adass/proceedings/a

First version of portal
Species database (for
internal usage,
manually fed)
VAMDC Registry,
using Astrogrid
solutions

0
2010-03-29 2010-08-29

dass02/P2-3/

Figure 1: growth of VAMDC infrastructure, by count of data nodes

== Number of nodes

Nodes complete as per
original, VAMDC proposal

2011-03-29 2011-09-29 2012-03-29 2012-09-29

Capture from WP4 4.5 vamdc project
delivrable



Perspective of a long ongoing process SH\AMDC

consortium

S. Schlemmer new chair

Foundation of of the Consortium.

V}?MD.C ConSéthium Paris Obs remains in
. . ttps://vam ic.org charge of the
http://www.vamdc-project.vamdc.eu/index.php.html MLD chair infrastructure

RDA EU-3 H2020
Subcontractors

Marie Lise VAMDC FP7 Eu
Dubernet (MLD) project - MLD Sup@VAMDC
founded VO-Paris project leader

2009
2012
2017
+ 2020
2021
2023

2002
2004

Implementation Query
Store - RDA Data
citation

IVOA SLAP and SLDM

(with ESAC) }
. Starting defining the ;ecﬁz)rpxmendatlons and
XSAMS standard

Many other
ideas to
come...

New version of the
portal (with simplified
queries)

Jupyter
version of
portal

Automatic ingestion
procedure for the
Species DB

° First version of portal
. Species database (for
internal usage,

manually fed)
° VAMDC Registry,

ADASS BoF by M.L.
Dubernet, B. Debray
about
VO-approaches for
Atomic and molecular

physics using Astrogrid i New API for
. Species DB opened as .
https://www.adass.org solutions P P the Species

a public service DB

/adass/proceedings/a
.

dass02/P2-3/
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Does VAMDC have data on
my molecule/atom of interest?
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The Species Database in a nutshell MO

Does VAMDC have data on
my molecule/atom of interest?

' L VAMDC infrastructure }

Check directly on
https://species.vamdc.org/




