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Why Atomic and Molecular Data 
in Astrophysics ?
Atoms and Molecules emit/absorb electromagnetic radiation à Stars, Comets, Solar Planets, ExoPlanets, Interstellar Medium
Different local conditions : 

Temperature and density, Different Species 
Different type de wavelengths
Different types of processes such collisional excitation, reaction, photodissociation, etc
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Astronomical Observations
mm, submm (ALMA, ..)
IR (JWST, ..) 
UV  (LUVOIR, ..)
Optical (ELT, VLTI, ..)
X (CHANDRA, ATHENA,..)

Analysis of Observed Spectra : models object,
radiative transfer methods
atomic and molecular processes <-> A&M Data

Astrophysical Spectra
(or images)

Modelisation of the Objects
physical model of the object
atomic and molecular processes <-> A&M Data

Issues with atomic and molecular data 
- lack of existing data for many processes
- problems with accuracy of the A&M data

- easy access to the A&M data
- tracability of the A&M data

Need for new experiments
Need for new calculations

Databases
Distribution of A&M data 
Good Practices with management of A&M data
Interfaces with astro tools and astro codes 

Lab.  Astro
Challenges

Lab.  Astro. 
Data
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Interstellar Medium

How are they formed : gaz phase, 
on the surface of grains ?

Solar Environnements and plasmas

Some examples

Stellar environnement : what are 
the key parameters in the 
interaction between stars, disks, 
exoplanets ?

Study of (exo) planets and small objects : 
what the physical, chemical, dynamical 
processes underlying the evolution of 
thoses objects ?
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Exemple of how knowledge on astrophysical object progresses 
thanks to  new calculations that provide more data

Here is the status in 2005
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9 years later
With the ExoMol Data
On CH4 (200 times 
more data then previously
- High Temperature)

It takes effort = grant
and time to obtain
those new indispensable
molecular data



B5 IAU Commission (since 2015)
General Purpose of the B5 commission    (Presidents : F. Salama, H. Fraser, P. Barklem)         

https://www.iau.org/science/scientific_bodies/commissions/B5/
B5-B2 working Group on “Lab. Astro Data”

https://www.iau.org/science/scientific_bodies/working_groups/335/
IAU GA B5 commission days, 8th August 2022

https://www.iauga2022.org/program/program_05_2.asp?sMenu=abo5
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B5 IAU commission

• Address the multidisciplinary needs and requirements of modern astronomy and 
planetary science. 

• Commission B5 is a strongly cross-disciplinary commission with the aim to assist 
IAU members in providing the data needed to interpret and understand 
astronomical observations and to promote Laboratory Astrophysics. 

• The Commission encompasses the 4 fundamental research areas : 
• atomic and molecular astrophysics à 1 WG on molecular spectroscopy
• dust and ices 
• plasma astrophysics 
• nuclear and particle astrophysics 

• 1 WG on Lab. Astro. Data
• The interdisciplinary studies include experiment, theory, and modeling, from the 

nuclear and atomic/molecular level to application on astronomical scales. 
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Inter-Commission B2-B5 WG 
“Laboratory Astrophysics Data Compilation, Validation and 
Standardisation: from the Laboratory to FAIR Usage in the 

Astronomical Community”

• Objectives :  provide a platform where to discuss the FAIR usage of 
laboratory astrophysics data in astronomy and astrophysics 
(Findability, Accessibility, Interoperability, Reuse). 
• Timing : 

• Year 1 : to provide a state-of-the-art report on the existing infrastructures and 
databases

• Year 2 : to identify the bottlenecks in providing the data (via publications, 
databases, infrastructure) to the astronomical community and in the FAIR 
usage of the laboratory astrophysics data by the astronomical community

• Year 3 : to provide practical and political recommendations related to 
optimizing the process from laboratory data to astrophysics and vice-versa
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IAU General Assembly, Busan 2022
Division B session on the 8th August
• Morning : 10.45 - 12.15 Session 2A: Laboratory Astrophysics commission 

meeting (Chair : Paul Barklem)
• CB5 - Laboratory Astrophysics - present and future (Paul Barklem)
• Spectroscopic and Radiative Data for Molecules (TbD)

• Regional Lab. Astrop. Reports:
• Korea (Dongsu Ryu)
• South America/Brazil (Beatriz Barbuy)
• Middle East/Egypt (Osama M.A. Shalabiea)
• South East Asia/Singapore (Peng Kian Tan)
• China (Jiayong Zhong )
• Japan (Naoki Watanabe)

• Conclusion and discussion (Paul Barklem)
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IAU General Assembly, Busan 2022
Division B session on the 8th August
• Afternoon : 13.30 – 15.00 Session 3A: Laboratory Astrophysics Databases: from the 

provider to the user: encouraging FAIRness (Chair : ML Dubernet and B. Berriman)
• WG Activities and Plans (ML Dubernet)
• FAIR principles in VAMDC (ML Dubernet)
• FAIR principles in IVOA (B. Berriman)
• PAH community (Christiaan Boersma - NASA ARC/SJSU, USA)
• Dust/Ice community (Cornelia Jägger - MPI & Frederich Schiller Univ., Germany)
• Planetology : How do people get organized with respect to access to A&M&Solids data 

for missions (Miriam Rengel, MPI für Sonnensystemforschung, Göttinger, Germany)
• Examples of astro analysis tools: ENIIGMA, Will Rocha (Leiden University, Nederthlands)
• General Discussion and concluding remarks
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Example of the WG on-going work : State-of-
the-art
• Make List of Codes and Tools using a questionnaire …
• List of Databases / Infrastructure known to provide data to the 

astrophysical community using a questionnaire …
• List of “Virtual Research Environment” that are available and could 

be used by the Lab Astro Community
• List of initiatives linked to standards to describe atomic, molecular, 

solid data for Lab Astrophysics Data.
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You are most welcome to be a 
member of and/or participate to 
the IAU WG
Just contact me : marie-lise.dubernet@observatoiredeparis.psl.eu
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Context of Germany
Provided by Prof. Stephan Schlemmer (Cologne University)
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We are interested about the political/organisational context 
of each country-region



Kassel

Chemnitz
Jena

Heidelberg

Laboratory Astrophysics Family in Germany

Melanie Schnell

Jens-Uwe Grabow

Thomas Giesen

Cornelia Jäger

Paola Caselli

Thomas Henning
Holger Kreckel

Stephan Schlemmer

More than 
20 years of collaboration 

Continued annual
workshops

2020: 8 groups

Participation in 
collaborative research 
supported by German 
Science Foundation 
(DFG)

Otto
Dopfer
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Ministry of Research: National Research Data 
Infrastructure (NFDI), 2020-2030German Science 

Foundation:
Priority Programs (~20 PIs)
1995 - 2001 
Physics of Star Formation
2012-2017 
Physics of the ISM

Research Units (~12 PIs)
1999-2005 Labastro (Chemnitz –
Jena)
2017-2023 
Debris Disks in Planetary Systems

Collaborative Research Centers 
(~15PIs)
2011- 2022 
Conditions and Impact of Star 
Formation (Cologne)



FOR DATA Management Context : 
Context of Research Data Alliance
FAIR Principles

• RDA : https://www.rd-alliance.org/
• Working Groups that deliver recommendations concerning various aspects of 

data management but also concerning codes
• Bi-Annual Conference : Next one June 2022, Seoul (with the Data Week)

• FAIR Principles : https://www.go-fair.org/fair-principles/
• IVOA context
• All database, infrastructure and user software/codes should follow 

the FAIR principles in order for science to be reproducible  and 
trusted.
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A few Databases and 
Thematic Portals

LIDA DB : provided by H. Linnartz
NASA Ames PAH, Cosmic PAH, ExoMol Databse : snapshots 
Astrochem-tools : provided by V. Wakelam
Opacity Project : provided by F. Delahaye
ExoMol : provided by J. Tennyson
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LIDA [Leiden Ice Database for Astrochemistry]
icedb.strw.leidenuniv.nl

Details available soon from Rocha et al. (2022)

Example:
IR spectrum: 
HCOOH:

1068 different spectra; different compositions; different mixing 
ratios; range of astrophysically relevant temperatures;

analytical tools, for assignments and spectral simulations
Designed to fully support JWST ice observations

JWST/ERS
ICE AGE
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The NASA Ames PAH IR Spectroscopic Database (PAHdb)
(https://www.nasa.gov/ames/spacescience-and-astrobiology/the-nasa-ames-pah-ir-spectroscopic-

database-pahdb) 
Database and Tools

Presentation at IAU GA 2022, Busan 
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https://www.nasa.gov/ames/spacescience-and-astrobiology/the-nasa-ames-pah-ir-spectroscopic-database-pahdb
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http://cosmic-pah.irap.omp.eu
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http://cosmic-pah.irap.omp.eu/


(https://astrochem-tools.org/)

KInetic Database for Astrochemistry
http://kida.astrochem-tools.org/

InterStellar Abundance database
http://isa.astrochem-tools.org/

AstroChemical Newsletter
http://acn.astrochem-tools.org/

Nautilus gas-grain code
https://forge.oasu.u-bordeaux.fr/LAB/astrochem-tools/pnautilus

Astrochemical forum 
https://discourse.astrochem-tools.org/

Funding

Services developed and maintained at the Observatoire Aquitain des Sciences de l’Univers
(OASU) and the Laboratoire d’astrophysique de Bordeaux (LAB) for the astrochemical 
community.

Coordinators: Pierre Gratier and Valentine Wakelam 22

https://forge.oasu.u-bordeaux.fr/LAB/astrochem-tools/pnautilus
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The Opacity Project: Opacitiy services
 

Raw atomic data Opacities

Opacity 
Tables
for Stellar 
Model

Spectral opacities, 
Radiatives accelerations 
and interpolation codes

Next: Experimental measurements!

�
P
,�

R
 

Atm. Data db

�
ν 
Sprectral db

Provided by F. Delahaye

Stellar

https://opserver.obspm.fr/



ASOV, France, 11th April 2022 24



ASOV, France, 11th April 2022 25



E-science Infrastructures
European Open Science Cloud
VESPA from EuroPlanet imbedding SSHADE : database for solid spectroscopy
(http://vespa.obspm.fr/planetary/data/, https://www.sshade.eu/) –

VESPA : Provided by S. Erard and snapshot of SSHADE
VAMDC : an e-science platform for the exchange of Atomic and Molecular Data (vamdc.org)

ML Dubernet : Chair of VAMDC and VAMDC Collaboration (http://www.vamdc.org)
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http://vespa.obspm.fr/planetary/data/
https://www.sshade.eu/


ZENODO
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EOSC Portal : https://eosc-portal.eu/
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https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-
digital-future/open-science/european-open-science-cloud-eosc_en

https://ec.europa.eu/info/research-and-innovation/strategy/strategy-2020-2024/our-digital-future/open-science/european-open-science-cloud-eosc_en


EOSC Market Place
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VESPA from EuroPlanet : imbedding SSHADE
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https://www.sshade.eu/



Virtual Atomic and Molecular 
Data Center - VAMDC
http://www.vamdc.org
Paper « A decade with VAMDC : results and ambition,  Atoms, 2020 »

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


VAMDC
Single and 

unique access 
to 

heterogeneous 
A+M Databases

ØFederates ~37 heterogeneous 
databases http://portal.vamdc.org/

ØThe “V” of VAMDC stands for Virtual in 
the sense that the e-infrastructure does 
not contain data. The infrastructure is a 
wrapping for exposing in a unified 
interoperable way a set of heterogeneous 
databases.

ØThe consortium is politically organized 
around a Memorandum of understanding 
(15 international members have signed 
the MoU in 2014, 7 partners and 5 
partners to come) 

ØHigh quality scientific data come from 
different Physical/Chemical Communities

ØProvides data producers with a large 
dissemination platform

The Virtual Atomic and Molecular Data Centre
http://www.vamdc.org

ASOV, France, 11th April 2022 32

http://portal.vamdc.org/
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Databases Type of A&M Data Partners Application’s Fields
NIFS  AMDIS
IONIZATION

Electron-impact ionization cross-
sections and rate coefficients 
(atoms & atomic ions)

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

Stellar, Solar, plasma, 
fusion

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, G. Rixon

Solar Physics

Spectr-W3 Atomic Linelists and Collisions Russia (RFNC VNIITF ) – P. 
Loboda

Solar/Stellar Physics + 
Fusion, plasma

Stark-B Atomic LineShifts/Broadening 
with charged perturbers

Observatory of  Belgrade 
(Serbia) + Observatory of 
Paris (LERMA) – M. 
Dimitrijevic/S. Sahal-Bréchot

Stellar Physics + 
Plasmas

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
33

VAMDC CONNECTED DATABASES
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Databases Type of A&M Data Partners Application’s Fields
MOLD Photo-Dissociation Cross-sections Institute of Physics, 

Astronomical Obs, Belgrade, 
Serbia- Vladimir Sreckovic, V.  
Vujcic, D. Jevremovic

Stellar

BEAM-DB Molecular/atom—electron 
collisions

Institute of Physics, 
Belgrade, Serbia
Bratislav Marinkovi\’c

plasma, radiation 
damage

IDEABD Dissociative electron 
attachment upon interaction 
of low energy electrons with 
molecules.

Innsbrück 
F. Duensing

Planets, ExoPlanets, 
ISM, Radiation 
Damage

34

VAMDC CONNECTED DATABASES
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Databases Type of A&M Data Partners Application’s Fields
CDMS Molecular Linelists (mm, Sub-mm) Cologne (Germany) – S. 

Schlemmer
ISM + Earth+ CO

JPL Molecular Linelists (mm, Sub-mm) Pasadena (USA) + Cologne 
(Germany) – B. Drouin

ISM + Earth+CO

HITRAN Molecular Linelists and 
Broadening Coefficients

Harvard (USA) + UCL – I. 
Gordon + L. Rothman

Earth, Planets, Exo-
Planets

S&MPO O3 linelists Reims (France)+ Tomsk 
(Russia) – V. Tyuterev

Earth – Exo-Planets

MeCaSDa Linelists CH4 Dijon (France) – V. Boudon Earth, Planets, Exo-
Planets, Brown dwarfs

SHeCaSDa Sulfur Hexafluoride Calculated 
LInelists

Dijon – V. Boudon Earth

TFMeCaSDa Tetrafluoro-Methane calculated 
linelists

Dijon – V. Boudon Earth

ECaSDa Ethene Calculated LInelists Reims – L. Daumont Earth and Planets

GeCaSDa GeH4 Linelists Dijon – V. Boudon Planets 35

VAMDC CONNECTED DATABASES
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Databases Type of A&M Data Partners Application’s Fields

RuCaSDa RuO4 Linelists Dijon – V. Boudon Nuclear Industry

TFSiCaSDa SiF4 Linelists Dijon – V. Boudon Earth

UHeCaSDa UF6 Linelists Dijon – V. Boudon Nuclear Industry

CDSD-296 CO2 Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets, Brown 
Dwarfs

CDSD-1000 CO2 Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets, Brown 
Dwarfs

CDSD-4000 CO2 Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets, Brown 
Dwarfs

NOSD-1000 N2O Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets

NDSD-1000 NO2 Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets

ASD-1000 C2H2 Linelists (intensity cut-
off)

IAO, Tomsk – V. Perevalov Earth, Planets
36

VAMDC CONNECTED DATABASES
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Databases Type of A&M Data Partners Application’s Fields

PAH PAH Theoretical Data and 
soon experimental Data

Observatory of Cagliari 
(Italy) – IRAP (Toulouse, 
France) – G. Mulas+C. 
Joblin

ISM, Planets, Earth

KIDA Kinetic Data Bordeaux (France) – P. 
Gratier & V. Wakelam

ISM - Planets

UdfA Kinetic Data (ex-UMIST) Belfast (UK) – T. Millar ISM - Planets

BASECOL Low Energy Molecular 
Collisions 

Observatory of Paris –
M.L. Dubernet

ISM - CO

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

VAMDC CONNECTED DATABASES
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Databases Type of A&M Data Partners Application’s Fields
ExoMolOP Molecular Opacities University College London, UK –

J. Tennyson
Exo, Brown Dwarf, Earth, 
Stellar

SSHADE Solid Spectroscopy Data –
Interface to infrastructure

Grenoble (France) & other 
countries – B. Schmitt et al

Earth, Comets, Exo-
Planets, ISM, Planets

IAMDB Indian Atomic and Molecular 
Database (atomic collisions, 
A+M spectroscopy)

B. Antony- Indian Institute of 
Technology, Dhanbad, India 
E. Krishnakumar - Raman 
Research Institute, Bengalore, 
India

Astrophysics, Other

AMBDAS Collisions in plasmas 
(bibliographic) – searchable 
via processes ans species

IAEA, Vienna, Austria –
C. Hill

Nuclear Fusion

DESIRE Spectroscopy of sixth row 
elements (Z=72-86)

Mons University and Liege 
University, Belgium – P.Quinet, 
P. Palmeri

Plasmas – Stellar - Solar

DREAM Radiative data for rare earth Mons University and Liege 
University, Belgium – P Quinet, 
P. Palmeri

Stellar-Solar-Plasmas –
Lighting - 38

To be connected to VAMDC e-infrastructure
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Databases Type of A&M Data Partners Application’s Fields
PEARL Atomic Processes Nuclear data Center, KAERI, 

Daejon, South Korea
Kwon Duck-Hee 

Stellar-Solar-Plasmas –
Fusion

Clusters Cluster size distributions, 
condensation

Innsbrück 
F. Duensing, P. Scheier

Planets, ExoPlanets, 
Solvation, Biology

Additional 
NIFS 
Databases

Atomic/Molecular processes National Institute for Fusion 
Science, Toki, Japan, I. 
Murakami

Stellar, Solar, plasma, 
fusion

39

To be connected to VAMDC e-infrastructure



VAMDC and the FAIR principle

FAIR (Findability, Accessibility, Interoperability, Reuse) principles underlined
the design of VAMDC
ØFindable : data coming from the infrastructure can be tagged with

persistent unique identifiers, are described with rich metadata and are 
indexed into public registries

ØAccessible : the extraction query relies on open, documented standards
ØInteroperable : the data extracted from VAMDC are formatted using the 

XSAMS standard 
ØRe-usable : the provenance and sources of all the data are documented in 

each data set extracted from VAMDC. Data tools are provided to convert
VAMDC data into widely adopted community data formats
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VAMDC Technical Infractructure

• A set of standards
• Data exchange Protocols, Data Description
• Standard vocabulary for all exchanges, including

for registration of ressources
• A set of software (www.vamdc.org/software)  
• Documentation and on-line support system

(www.vamdc.eu)
• Monitoring of services and support 

(support@vamdc.eu)
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VAMDC Node 
1

VAMDC Node 
N-1

VAMDC Node
N

Registries
http://registry.vamdc.eu

VAMDC Clients
(Portal, Cassis, SpectCol,…)

1 - User submits a 
unique query

2 - The client ask the registry 
for the available nodes 

3 – The query is 
dispatched to 
the available 
Nodes

The VAMDC infrastructure technical architecture
relies on Standards
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(Database + Node Software)

Courtesy of C.M. Zwolf



STANDARDS
www.vamdc.org/standards
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Data Description : XSAMS format

XML Schema for Atoms Molecules and Solids

XSAMS is a rigorous and unambiguous object model for 
atomic and molecular physics

• Any VAMDC output is a valid XSAMS file. 
• This Standardisation is a joint effort involving  initially NIST, 
IAEA, ORNL, Observatoire de Paris, VNIITF and then VAMDC

R.E.H. Clark,
D. Humbert
B. Braams 

Y. Ralchenko

D.R. Schultz, ORNL

E. Roueff, ML Dubernet, 
Observatoire  Paris

S. Gagarin, P.A. Loboda, 
VNIITF

20/25 Groups
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XSAMS tree: XML Schema for 
Atoms, Molecules and Solids 

(Courtesy Yuri Ralchenko)

XSAMS

Methods

Functions

Data
sources

Objects Processes

Atoms Molecules

Solids Particles

Nonrad.Radiative

Collisions
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Dictionnaries 
associated to Queries
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VAMDC Tools
Portal

SPECTCOL Tool
Species Database

Query Store
Bibliographic Service (in development)
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Portal : portal.vamdc.eu

Currently maintained : N. Moreau

Current Search & Display Version Capabilities linked to the
amount of effort of the different 
VAMDC communities
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TABLE of Databases answering the « CO » request

Visualization
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Different formats to export data
Including IVOA VOTable

Using the 

visualisation



SPECTCOL TOOL (new release 2022)

ØNon-LTE Analysis of Astrophysical Spectra requires Combined
spectroscopic and collision Data

Ø The Tool takes data through VAMDC from CDMS, JPL, HITRAN for 
spectroscopy and from BASECOL for collision 

Ø The Tool compares the energy levels via the quantum numbers, so it is
able to identically label the spectroscopic and the collisional transitions

Ø The tool creates output files in a customized format à Including IVOA 
VOtable

Ø Contact : 
Ø Y.A. Ba yaye-awa.ba@obspm.fr
Ø ML Dubernet (Obs Paris)
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Species Database
https://species.vamdc.eu
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Currently maintained
N. Moreau

http://species.vamdc.eu/


Data extraction procedure
VAMDC 
portal
(query 

interface)

VAMDC 
infrastructure

Query
VAMD 
portal
(result 
part)

Retrieved 
data

Access to the 
output data file

Digital Unique 
Identifier 

associated to the 
current extraction

Submit
query

Resolves to

Landing 
Page

The original query

Date & time where query 
was processed

Version of the 
infrastructure when the 

query was processed 

List of publications 
needed for answering the 

query

Retrieve the output data-
file as it was computed  

(query re-execution)   

Query 
Metadata

Q
uery Store

The VAMDC Query Store

Zenodo

In
fo

rm
at

io
n 

co
pi

ed
 to

Query (metadata + produced data) 
is assigned a DOI

Bibliographic references used for 
building the VAMDC output 
populate the DOI references

metadata

Implements Scholix and indexed
in Open Aire

• Data become directly citable by their DOI. Authors/papers referenced in the data-set will 
get credits automatically when the dataset is cited (using the DOI) into a paper
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VAMDC 2022 On-going Activities
Very central activity and of utmost importance : 

Maintenance of the VAMDC core services (Nicolas Moreau)

Ø Redundancy of VAMDC core services at Paris Observatory and at other places in the EU (N. 
Moreau, CM. Zwölf and VAMDC consortium)

Ø SPECTCOL Tool (Yaye Awa Ba, MLD)
Ø Inclusion of new DB : Japan&Korea (N. Moreau, MLD)
Ø Work on CoreTrustseal certification of VAMDC connected DB (Stark-B, BASECOL)
Ø Support to users (N. Moreau, MLD)
Ø “Mode asynchrone et SQL pour les gros volumes dans les services VAMDC-TAP”à see hack-

a-Thon (N. Moreau and VAMDC)
Ø “Mimic the VAMDC portal in a Google Colab notebook", Carlo Maria Zwölf à see hack-a-

Thon
Ø New – This year – After 14 years since the start of VAMDC, leadership of VAMDC 

Consortium will go to Germany & IAEA 
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Information

Ø Report Bugs when you find
them
u support@vamdc.eu

Ø Do not hesitate to ask for help 
u To include new databases
u For implementation of queries

in your tools

Ø Infrastructure Technical 
Support and Standards
u Paris Team : N. Moreau, Y. A. 

Ba, C. M. Zwölf
u Cambridge Team : G. Rixon
u Uppsala Team : T. Marquart
u Cologne/Garching Team : C. 

Endres
u IAEA : Case-by-Case :  C. Hill
u Dijon Team : C. Richard
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Individual Databases : see nodes and contacts at
https://portal.vamdc.eu/vamdc_portal/nodes.seam

For now any questions can be addressed to :  support@vamdc.eu

https://portal.vamdc.eu/vamdc_portal/nodes.seam


ASTROPHYSICS SOFTWARE TOOLS (A&M 
EMBEDDED) –

XCLASS (Cologne, Provided by P. Schilke)
IRAM Suite and YaFITS (Grenoble & Obs Paris, provided by J. Pety  and P. Salomé)
CASSIS (Toulouse, re-organised information from materials from J.M. Glorian)
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Challenge:  analysis of complex spectra and maps

l Based on up-to-date molecular data
l Automatized
l Fast
l Reliable
l With quality control
l Reproducible 

Provided by P. Schilke



Solution: XCLASS
(P. Schilke and coll)  

Automatic optimized fitting using radiative transfer 
https://xclass.astro.uni-koeln.de
Data from VAMDC/CDMS 

GUI

Non-LTENon-LTE

Non-LTE

Physical model fitting Physical parameter 
fitting in maps

Error analysis

Multi-line LTE fitting

Complex 
line 
shape 
fitting

https://xclass.astro.uni-koeln.de/


30m radiotelescope - Spain

NOEMA, French Alpes
12 15m antennas

IRAM 
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CASSIS Software : 
http://cassis.irap.omp.eu

Ø Standalone Software that analyzes and models observations from 
ground or space-based observatories (mm, sub-mm for now). 

ØHas implemented VAMDC Queries to spectroscopic data (JPL, HITRAN, 
CDMS, NIST, etc ..)

Ø Contact : Charlotte Vastel and Jean-Michel Glorian (Toulouse University, 
Frce) - Jean-Michel.Glorian@irap.omp.eu, cvastel@irap.omp.eu

ASOV, France, 11th April 2022 62

http://cassis.irap.omp.eu/
mailto:Jean-Michel.Glorian@irap.omp.eu
mailto:cvastel@irap.omp.eu


Conclusion on VAMDC

Ø Standards are at the CORE : Experts took years to do them 
u They are NOT for the general public, but for the people who implement

Ø VAMDC standards able to have interoperability at the level of the data
Ø VAMDC software to operate worldwide (not a central database where 

different groups put their data)
Ø Tools offer visibility for different public

u Portal, standalone GUI : more general public
u Notebooks : more towards developers
u User Tools designed by astro. Community

Ø Connect to other Infrastructure such as IVOA though the Tools (VOTable)
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General Conclusion

• Essential InterPlay between  Astrophysicists (Observers, Modelers) and 
Chemical-Physicists/Physicists (experimentalists and theoreticians)
• Tracability of A&M Data is an essential component to reproduce the 

analysis of observed data and the modelisation of the objects.
• This means that  FAIR principles should be used 

• for publishing/Distributing A&M data in databases, portal, e-infrastructures
• when using those data in analysis software tools and in modeling codes

• The B5 IAU commission will work towards encouraging all those aspects
Aim :  A Global Network for Laboratory Astrophysics
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