VAMDC

Virtual Atomic and Molecular Data Centre

VAMDC
Virtual Atomic and Molecular Data Centre
http://www.vamdc.eu (.org)

Coordinator: M.L. Dubernet?2
on behalf of the VAMDC Consortium

ILTUTH, UMR CNRS 8102,0bservatoire de Paris
2LPMAA, UMR CNRS 7092, Université Pierre et Marie Curie

i ual VO-PDC Forum, Paris, November 2011

servatory
nnnnnnnnnnnnn




VAMDC _&>
Virtual Atomic and Molecular Data M

Agenda

* General Overview of VAMDC Program
— Partners
— Objectives
— Program of Work

e |nfrastructure
e Mid-Term Achievements

— Release of Standards
— Release of Softwares
— Implementation

— Portal
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" Virtual Atomic and Molecular Data Centre
VAMDC in a nutshell Coe_—

International collaboration between groups involved
in the generation, evaluation, and use of atomic and

molecular data (A&M data).

Aims: creating a well-documented interoperable
interface to existing A&M data resources.

Funded by EU-FP7 E-Science Infrastructures
programme, started July 2009, until end 2012.

Consortium: 15 partner institutes from six EU and
three non-EU countries + external partners —
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" Virtual Atomic and Molecular Data Centre
VAMDC in a nutshell fns —

e 26 Different Departments and about 108 people:
about 68 Full Time Equivalent for 42 months

* Connecting Europe to Russia, Central Europe, South
America, North America 2 Aim at worldwide
connection

e Connecting Different Fields of Producers of Atomic
and Molecular Physics and Chemistry

 Connecting A.& M. Producers to A. & M. Users

e Connecting to Research/E-Infrastructures: Euro-VO
(IVOA), Europlanet, HELIO
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/AMDC

SC h e m atl C d Ia g ra m Of t h e Virtual Atomic and Molecular Data Centre
VAMDC infrastructure

Information transported
in uniform Format
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Virtual Atomic and Molecular Data Centre_

Core databases

Developed and maintained at partner institutes, about
17 (+2) databases

Atomic data for astrophysics — 6 databases (+2)
Molecular data — 9 databases
Solid Spectroscopy data — 2 databases

+ 2 Technological Nodes

Institute of Astronomy: Cambridge University
VO-Paris Data Center: Paris Observatory (WP1, WP5,

WP6, WP8) — Diffusion — Stockage — GRID — Copy of Registry
— VAMDC Portal — Databases such as BASECOL, Stark-B,
TipTopBase

[DbserT 015 ) %o ‘
e @ ual VO-PDC Forum, Paris, November 2011 e-infrastructure
v servatory /??% 1
e

Paris Data Centre




NIST
Astrogrid (service) '
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Basecol Database (basecol.obspm.fr),\ HMDC

Pa ris Obse rvato ry Virtual Atomic and Molecular Data Centre
Collaboration: Bordeaux, Besancon, Grenoble, Madrid, Durham

P.l. = ML Dubernet

Published (de)-excitation rate coefficients
® Rotational (fine, hyperfine), Ro-vib., Vib.

® Currently: 47 Target molecules; Perturbers :
electrons, He, H, H,

130 collisional systems
Fully documented and referenced (759 ref.)
Fitting coefficients, visualisation tools

Energy levels, Einstein coefficients, QN

Fully checked and evaluated

: Paris Data Centre
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Linked to CDMS and JPL
Astrophysical Applications

1%."Basecol-Mozilla eNCAT)
. File Edit View Go Bookmarks Tools Window Help

A‘ Q Q @ @ |% hitp://pc-dubernet01.obspm frlindex php?page=data&rub=viewCollision&id=34 ﬂ| < Search go

. 48 Home E3Bookmarks < NIST Physical Ref... \ Example13 (JPE...
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<< Back

Rotational excitation of CO by para H2 (Flower, 2001)
‘Rate Coefficients HLabeng Energy Table(s) || Einstein Coeff|| PES MethodHRange of EnerngBaslsSet‘

Data display :

HTML Format | Text Format | VO Table Format |

Graphical visualization :

Graphical visualization (one element) | Graphical ion (two elements) |

Data information :

® CO initial level labelled from 1 to 30
® CO final level labelled from 1 to 30
® H2 initial level labelled from 1 to 1
=t ® H2 final level labelled from 1 to 1

Admin ® 41 temperatures between 5 K and 400 K

Presentation :
link see link http://ccp7.dur.ac.uk/

Rate coefficients amongst the lowest 29 levels of CO with para-H2 (j=0) and the lowest 20 levels of CO with ortho-H2(j=1) are provided
by Flower, 2001 for 5K =< T =< 400K. Those calculations are of better quality and superseed the results of Mengel et al, 2001.

Note : Mengel et al, 2001 used the PES of Jankowski et al, 1998 (same as Flower, 2001). Quantum mechanical studies of this process had
been previously undertaken by Green and Thaddeus, 1976, who used a scaled CO-He interaction PES, and by Flower and Launay, 1985,
Schinke et al, 1985, who used different ab initio CO-H2 PES.

References :

® Flower D.~R.. The rotational excitation of CO by H2 J. of Phys. B vol34 : p2731--2738, 2001
® Mengel M., de Lucia F.~C., Herbst E.. Rate coefficients for rotationally inelastic collisions of CO with H2 Can. J. of Phys. vol79 :

p583-595, 2001

® Jankowski P., Szalewicz K.. Ab initio potential enerqy surface and infrared spectra of H2-CO and D2-CO van der Waals complexes J.
Chem. Phys. vol108 : p3554-3565, 1998

® Flower D.~R., Launay J.-~M.. Rate coefficients for the rotational exditation of CO by ortho- and para-H2 M.N.R.A.S. vol214 :

| 0 & ¢ 0 & Transferring data from pc-dubemet01.obspmfr..
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GhoSST ZNVAMDC &

Observatory of Grenoble (B. Schmrtt) Virtual Atomic and Molecular DmuW
http://ghosst.obs.ujf-grenoble.fr

* GhoSST (Grenoble astrophysics and planetology Solid
Spectroscopy and Thermodynamics,) database
service, offers spectroscopic laboratory data on
molecular and atomic solids from the near UV to the

far-infrared.

e Solid Spectroscopy Data Model

* ISM and Planetology Applications

Fur - planet

h Infrastruct

GhoSST
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KIDA fVHN\DCfS‘

Observatory of Bordeaux (V. Wakelam) Virtual Atomic and Moleculr namM
http://kida.obs.u-bordeaux1.fr

Fur - planet

h Infrastruct

e KIDA - KInetic Database for
Astrochemistry contains data on
chemical reactions used in the
modelling of the chemistry in the
interstellar medium and in
planetary atmospheres

* ISM and Planetology Applications
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PAH

Observatory of Cagliari (G. Mulas) and (!
« ex-CESR » (C. Joblin)
http://astrochemisty.ca.astro.it/database/ S —

3
PAHs (Polycyclic Aromatic Hydrocarbon) and carbon br

clusters spectral database provides a number of .
properties for a sample of presently about 60 species in '
four charge states: anion, neutral, cation and dication.

The properties include general energetic such as
electron affinity and ionisation energies, static
polarizability, permanent dipole moment, van der
Waals coefficients, symmetry, multiplicity, and
optimised geometry of the ground electronic state;
harmonic vibrational analyses, i. e. normal modes, their
frequencies and IR activities; and vertical electronic
photoabsorption cross-sections and complex frequency-
dependent electronic polarisabilities in the linear
regime.

ISM and Planetology Application

[DbseTeTes %eoests
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Virtual Atomic and Molecular Data

 This is a database of the theoretical widths and shifts of
isolated lines of atoms and ions due to collisions with
charged perturbers, obtained within the impact
approximation.

* This database is devoted to modelling and spectroscopic
diagnostics of stellar atmospheres and envelopes. In
addition, it is also relevant to laboratory plasmas, laser
equipment and technological plasmas. The database is
currently developed in Paris, and a mirror is planned in
Belgrade

e Astronomical Observatory of Belgrade (S. Dimitrijevic)
and Paris Observatory (S. Sahal-Bréchot, N. )
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TIPTOPBASE, OPSERVER I —
C. Mendoza (IVIC), N. Nunez (CPTM) in collaboration o V I 1/ VIIJ\L
with Paris Observatory (C. Zeippen, F. Delahaye, N. vl Atomicand Noleculor Dafa Cenfre =
Moreau)

TIPTOPbase located at the Centre de Données astronomiques de Strasbourg, France
contains:

* TOPbase (http://cdsweb.u-strasbg.fr/topbase/topbase.html), listing atomic data
computed in the Opacity Project, namely LS-coupling energy levels, gf-values and
photoionization cross sections for light elements (Z < 26) of astrophysical interest.

* TIPbase (http://cdsweb.u-strasbg.fr/tipbase/home.html). Intermediate-coupling
energy levels, A-values and electron impact excitation cross sections and rates for
astrophysical applications (Z < 28), computed by the IRON Project.

Opserver, located at the Ohio Supercomputer Center, USA, (http://
opacities.osc.edu/), a remote, interactive server for the computation of mean
opacities for stellar modelling using the monochromatic opacities computed by the
Opacity Project.

Stellar Physics

Yi@\«mire
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S& M PO AN D Et hyl ene @Momic and Molecular Data Centre__—

e Spectroscopy & Molecular Properties of Ozone)
relational database (http://ozone. iao.ru and http://
ozone.univ-reims.fr/) contains spectral line
parameters for the ozone molecule, experimental UV
cross-sections, information on ozone’s molecular
properties, updated reference lists classified by type
as well as programs and extended facilities for user
applications.

e Earth, Exo-Planet ?

 |IAO-Tomsk (V. Perevalov) and University of Reims
(V. Tyuterev)

[DbserT 015 ) %
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CH4 Data base ‘ : The Earth’s Greenhouse Eﬂect, :
Institut Carnot de Bourgogne (V. Boudon) L ey

stmosphere

* Database of line parameters for the three
isotopologues of methane (*2CH,, 3CH,
and CH,D) with positions, intensities,
lineshape parameters from FIR to Visible

* Methane is a major greenhouse pollutant
on Earth and an important constituent of
many astrophysical bodies (giant planets,
Titan, dwarf planets, brown dwarfs,
methane stars, exoplanets).

* Modelling methane absorption over a
wide spectral range is essential to retrieve
methane vertical profiles, minor species
abundances and surface propertie.

g o
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VAMDC &
Virtual Atomic and Molecular Data W

User Communities

 Atmospheric Science

— input for complex terrestrial atmosphere/climate models,

determination of concentrations and radiative transport of
about 100 species, e.g. water

e Astrophysics, Astrochemistry and Planetary Science

— great need for reliable A&M data because of extraordinary
range of physical conditions

* Plasma Technologies

— plasma-assisted materials processing or surface
modification, e.g. manufacture of semi-conductor chips.
A&M data needed for modeling chemically active plasmas.
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@Atomic and Molecular Data W

User Communities cont’d

* Lighting
— A&M databases needed for development of future light

sources — new working gas species, e.g. Xe, and metal alloys
such as InSb (Indium antimonide)

e Fusion Energy Research

— design and operation of vital fusion device systems require
large amounts of A&M collisional and spectroscopic data

e Radiation Science

— radiotherapy models exploring damage of DNA by radiation
need A&M data, e.g. electron collisions with DNA
components and other biomolecules

101 atoire .::...
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Work packages — Management
and Networking Activities

Virtual Atomn und Moleculur Dam W

1. Project Management
— financial control, reporting to EU, web site, wiki
— appointing Strategic Advisory Board (external experts) and
interacting with it
2. Scientific/Technical Coordination
—  project planning and progress monitoring
— work package leader meetings
— interaction with external projects, e.g. IVOA, EuroPlanet, HELIO

3. Dissemination and Training

— interface of VAMDC to wider community of producers and users of
data

— organization of one annual “VAMDC meeting” and 2-3 scientific
workshops per year, development of tutorials

[DbserT 015 . - :
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W or k p aC ka ge S — Virtuful/z\‘;(‘)mic and Molyt;fc‘ulur DamW
Joint Research Activities

6. Interoperability

— extension of data model and XML schema (XSAMS), e.g.

different description of molecular states, description of
line shapes, Solid Spectroscopy

— creation of dictionaries, definition of access protocols
and query languages, definition of registry structure

7. Publishing Tools

— developing tools and formulating procedures to include
new atomic and molecular data into VAMDC

[DbserT 015 ) %
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ZNVAMDC &

Virtual Atomic and Molecular Data W

Interoperability

e Common data model — XSAMS
e XML Schema for Atoms Molecules and Solids

— Quantum states, radiative transitions, collisional
processes, etc.: broad range of A&M data

— Easily transformed into other formats
* Original IAEA initiative
— Development now at VAMDC

1OIES e ) ."‘

$ ual VO-PDC Forum, Paris, November 2011 Z e-infrastructure
servatory el
e

Paris Data Centre




VAMDC

Virtual Atomic and Molecular Data Centre

XSAMS/VAMDC Development Group

IAEA, Austria VNIITF, Russia
Bas Braams S. Gagarin
D. Humbert P.A. Loboda
4 Observatory Paris'/ NIST, USA
LPMAA?Z, France Yu. Ralchenko
LZM.L. Dubernet
IE. Roueff, N. Moreau E UCL, UK , A
L M Doronin ) « J. Tennyson, C.Hill
Oak Ridge Nat. Lab, * Uppsala Univ., Sweden
USA L  N. Piskunov D
D.R. Schultz

Doser e
a1 LPMAA »\y.@‘@%‘?i"’ ° s:?\}atory
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/AMDC
XSAMS tree irtual Momic and Moleclar Dato (9

I Particles ]] [[ Collisions ]
I Functions - A p
) ’ Atoms [Molecules]] [[ Radiative ] [ Nonrad. ]]
I Methods
| Objects | | Processes |

XSAMS

p °I:ZI§5.
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XSAMS: data sources irtual Momic and Molecular Dot Centre

|\/|ay include: Unive.r.sal Resource
|dentifier

Authors Digital Object Identifier

Production date Editors

Source category Publisher
Journal City
Database Comments (any other
Private relevant information)
communication
Book
Report

Traceablllty of data origins: a must'
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@m/mic and Molecular Data Centre

Accuracy Unit

- . e.g.) Transition wavelength ]
Initial state details [ (e.g) g

Final state details Method of derivation

Context
Species details Provenance

Transition probability Bibliography
Broadening

etc.

QP _ o
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VAMDC 5>
XSAMS: collisions ~— umetmtmom —=

Fit
Data XY parameters
Process class . '
Fit function
Threshold Physiqal Acouracy
uncertainty
Pl e Validity limits
Intermediate _
states Tabulated data Fit data
Initial states \/
Collisions

g
@VM ual VO-PDC Forum, Paris, November 2011 7 e-infrastructure -
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Aesearch Infrastructure . e i P
Virtual Atomic and Molecular Data Centre

Development of a Solid Spectroscopy
Data Model (SSDM) and GhoSST DB

GhoSST

“Grenoble Astrophysics and Planetology Solid Spectroscopy

" i

Bernard Schmitt, Damien Albert
and the SSDM Expert group* GhoSST

and Thermodynamics" database service

Institut de Planétologie et Astrophysique de Grenoble (former LPG), CNRS / UJF

OSUG

L ual 7 VO-RR&d&ardm, ParissNovember 2011
servatory ¥ Sciencesdel "Univers
risDataCentra deGrenoble




Solid Spectroscopy DM General Structure

EXPERIMENT

PUBLICATIONS

ual VO-PDC Forum, Paris
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SAMPLE

Sample'd“ejscrip'tion ;

MATTER Object
=» Description

- Meteorites, natural organics, ...
- rocks, ...

=>» superposition
n

4

The most complex part for solids !!!

LAYERS

s

S

MATERIALS
(grains: simple or complexe)
=> mixing

n
>

MATTER Sample
=>» Description

complex mix of constituents or species

macro-species, ...

(molecular, mineral)
=» combinations

-\= CONSTITUENTS

: n
- pure solid, molecular mixture,

tory

ntre

gdwis

(phases)
=» arrangement

- heterogeneous polycrystal,
VO-PDC Forum, Paris, November 201 [



Documenting VAMDC standards

VAMDC Standards
http://vamdc.org/documents/standards

irtual Atomic and Molecular Data Centre

On the pages listed below you will find the specifications of standards currently used by
the VAMDC. The next official release of standards is scheduled for July 2011.

Data access protocol, query language and dictionaries

e Data access protocol [v 11.05] [r 11.05]

e Query language [v 11.05] [r 11.05]

e Dictionaries [v 11.05] [r 11.05]

Data model

o VAMDC-XSAMS reference quide [v 0.2] [r 11.05]

e VAMDC-XSAMS changelog [v 0.2] [r 11.05]

e VAMDC-XSAMS schema files are available for download below.
e VAMDC-XSAMS schema documentation can be viewed in the browser or

downloaded from below.

e Case-By-Case schema documentation can be viewed in the browser or

downloaded from below.

Registry

0 LalEn

T ——

S

e

liual

- olsservatory
: Paris Data Centre

VO-PDC Forum, Paris, November 2011

/AMDC
| G

Documenting VAMDC
standards

s Data access protocol, query
language and dictionaries
Data model

Registry

Downloads

Changelog

Data access protocol [v 11.05]
[r 11.05]

Go

Enter search terms or a module,
class or function name.
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Deployment Strategy VTYQAMPQ

* All data on the WWW
* Databases stay at their producers’ sites

* All data searchable
Appllcatlon/scrlpt/

web portal
Data service Data service Data service

(“Node Software”) | (“Node Software”) | (“Node Software”) Registry

ual

servatory
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VAMDC Registry basedon _\/ANDC
IVOA Regist ry Std Virtual Atomic and Molecular Data Centre

VAMDC app
IVOA standard service
B r Metadata
o query

Registry 4 Metadata Registry
web-service N publication web-service

Metadata

.~ Science data &
-2/ in XML DB



/AMDC

Data Access TAP XSAMS Virtual Atomic and Molecular Data Centre

Based on TAP standard

VAMDC-Standard interface

Client apps

IVOA standard data-service

4 TAP core

VAMDC specialization

plugged in

0 LalEn

Lot s P N b e

~
Query language VSS|

Output format XSAMS

VAMDC dictionary.




http:/é;:’::: c":;:;;::!;;:::::::asés;::r:ards/ rtual Atomic and Molecular Data Centre

VAMDC

Virtual Atomic and Molecular Data Centre

TAP-XSAMS @/ H N\ D C

VAMDC home | standards documentation » previous | next | index
Data access protocol [v 11.05] [r 11.05] »

The VAMDC variant
of the Table Access Protocol (TAP) The VAMDC variant of the

Table Access Protocol (TAP
Many data-sets in VAMDC include information that can be rendered in the ( )

= Required features
VAMDC-XSAMS data model. Data in that common model could be = Query language
transformed to and from a table model which uses the same columns for = Format of results
all data-sets. If all the data-sets had this table model as part of the = Standard view of database
schemata of their databases, then a SQL query to that model would work = Registration

. . = Making a synchronous

on all data-sets, and the results could be written in a common format. query
VAMDC-TAP is a protocol for data-access services that provide the = HTTP Header Information
common table model matching VAMDC-XSAMS and which can return the : \S/:Ei::?imitation
results of queries in VAMDC-XSAMS. VAMDC-TAP services accept queries = Document size estimate
in a restricted form of SQL (VSS1: VAMDC SQL Sub-set #1) and return = Volume limitation
results in VAMDC-XSAMS or in certain tabular formats. Implementations example
of VAMDC-TAP map queries from the common table-model to the actual s HTTP result codes

schemata of their databases. |
. o T ual VO-PDC Forum, Paris, November 2011 i
LAY T ey I e
- PROGRAMME

: Paris Data Centre

T ——



Yirtual Atomic and Moleculor Data Centre

QVHMDC Step by Step Guides

VAMDC home | NodeSoftware documentation » previous | next | modules | index

Step by step guide to a new VAMDC node

Let's have a look at the structural diagram from the /ntroduction once more: Step by step guide to & new

VAMDC node
3rd party (open source) ingredients 2\ = The main directory of your
a node
Query Reply
Djange, Python Q s Inside your node directory
P— < s The data model and the
ase Engine
e.g. MySQL, SQLite /_> C Running VAMDC Node | | database
< = (Case 1: Existing
Webserver [ database
e.9. Apache, Cherokee, Nginx ) e m‘"” = Case 2: Create a new
database
= Using the XML generator
[ VAMDC ingredients ) | s = The query routine
~—— outout s The dictionaries
preberealfroebog " Data modelin abstract Django S » About the
cnarstsemancron. /| format | RESTRICTABLES
Need to be written. notds the || Dictionaries for ranslating | Lo = About the RETURNABLES
“understanding” of the data. tolfrom common column » Testing the node
\ hames. y,
Mumm f 3 § Database Access Layer
Query routine # J .
mnmn«u L | R/
Either pre-existing, or filled | | Database - Software prerequisits and
with existing impert-teol that Filled database - 7 ) .
uses the data model. | ) installation
If you have followed the instructions of the page on Software prerequisits and installation, you are done with the
yellow box in the figure. This page will tell you first how to configure and write the few code bits that your node
needs before running (blue box), and then how to deploy the node and make it run as shown in the violet box. How to get your data into the
database

ual VO-PDC Forum, Paris, November 2011 ///// e-infrastructur:;a
o “servatory —
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Deployment stack at Data Node: . \/[A/\\[DC ;f;
an example With CHIANTI Virtual Atomic and Molecular DatuM

Chianti DB Re-ingested for VAMDC

Apache httpd > Written for Chianti DB; 38 lines

1
I
1
:
settings.py )\ Connects Django to Chianti DB.
!
1
1
1

Implements VAMDC-TAP protocol.
MySQLserver | vamdemp Jr——p ¥l by WP7; ~2400 lines

|
1
Python 2.7 models.py : Describes DB schema to Python.
y | Written for Chianti DB; 48 lines
1
Django etc. dictionaries.py ): Describes DB schema to VAMDC generator.
y i Written for Chianti DB; 48 lines
1
|
queryfunc.py _\, Converts from VSS to Django objects.
I

' Adapted from WP7 original; 205 lines

[Dese _ '..
@ ual ¢ VO-PDC Forum, Paris, November 2011 Z e-infrastructure -
St Contrs SEVENTH FRAMEVORK

Paris Data Centre PROGRAMME




VAMDC-BASECOL Java v,fyﬁdmln?ccf
interface

M. Doronin, Paris

e A\
PP SRR S [ Client software / Portal ]
( JAXB for XML output, h
AuDAO for database access,
\ MySQL database 4
Libraries from Apache commons
JNI-InChl for InChl processing
L ANTLR generated query parser Apache Tomeat
” N = <
Enunciate for interface generation g
| Apache Tomcat webserver ) § Query parsing
o Output
o
VAMDC components: ) i b L)J?I'\é"e_rs
( Service interface specification \::> % / iy /
. : . options
Query parsing and options extraction g
| XSAMS Schema for output data P> <
Custom components: Custom SQL queriesI DAO Layer
” Output XML builders N P> <
Database extensions MySQL
Nata madal far NAN nanaratinn ( RASFCNOI AdAatahace levfnncinn f:hlnc]

i | 7 ik
antoire ual VO-PDC Forum, ParlS, November 2011 e-infrastructure
\ B servatory — ||| —

SEVENTH FRAMEWORK
Paris Data Centre PROGRAMME




Comprehensive Deployment

important early task to include most AM data

Data Site Software

VALD Uppsala WP7-Python
Chianti Cambridge/MSSL WP7-Python
CDMS Koeln WP7-Python
BASECOL CNRS-LPMAA-LUTH WP7-Java
KIDA CNRS-LAB WP7-Java
STSP/GhoSST CNRS-LPG/IPAG Custom
TipTopBase CNRS - LERMA WP7-Python
UDfA QUB WP7-Python
Lund Uppsala WP7-Python
Spectr-W3 VNIITF WP7-Python
S&MPO CNRS-GSMA WP7-Python
CDSD IAO WP7-Python
HITRAN UCL WP7-Python
Methane lines CNRS-ICB WP7-Python
Ethylene CNRS-GSMA WP7-Python




JVAMDC 8>

VAMDC PORTAL

VAMDC .

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home XSAMS Query Builder Query Log

Query Parameters Resource Query Parameters

atomioncharge
radtranswavelenath
atomnuclearcharge
atomsymbol

TOPbase : VAMDC-TAP interface

Carbon Dioxide Spectroscopic Databank (VAMDC-TAP) radtranswavenumber

atomioncharge
TIPbase : VAMDC-TAP interface atomnuclearcharge

atomsymbol

Transitions

radtranswavenumber
Collisions radtranswavelength
moleculeinchikey
moleculestoichiometricformula
moleculechemicalname

radtransprobabilitya

HITRAN-UCL resource

radtranswavenumber
radtranswavelenath

Common way of specifying a data extract atomstatesneray

Lund laboratory spectroscopy database radtransprobabilitylog10weightedoscillatorstrength

Standard web-service parameters atomnuciearcharge

atomsymbol

Common query Ianguage atomioncharge
COmmon dictionary Of terms atomnuclearcharge

radtranswavelenath

Spectr-W3 atomioncharge
radtransprobabilityoscillatorstrenath
atomsymbol
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AMDC .

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home XSAMS Query Builder Query Log

Query Parameters Resource Query Parameters
Molecules X Close

atomioncharge

_ X ) radtranswavelength
Chemical Name: TOPbase : VAMDC-TAP interface

Stoichiometric atomnuclearcharge

Formula: col atomsymbol
Co2

Molecule lon Charge: co Carbon Dioxide Spectroscopic Databank
cos (VAMDC-TAP)

COF2
CO+

InChl Key: gg:? atomsymbol

radtranswavenumber

Molecule

InChl: atomioncharge

Transitions TIPbase : VAMDC-TAP interface atomnuclearcharge

radtranswavenumber
radtranswavelength
moleculeinchikey

I HITRAN-UCL resource moleculestoichiometricformula
moleculechemicalname
radtransprobabilitya

Collisions

radtranswavenumber
radtranswavelength
atomstateenergy
Lund laboratory spectroscopy database radtransprobabilitylog 10weightedoscillatorstrength
atomnuclearcharge
atomsymbol
atomioncharge

atomnuclearcharge
radtranswavelength

Spectr-W3 atomioncharge
radtransprobabilityoscillatorstrength

‘servatory
: Paris Data Centre
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PROGRAMME
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Query Parameters

Transitions

Collisions

9 Lalin
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VAMDC 5>

Molecules X Close
Chemical Name: TOPbase : VAMDC-TAP interface
Stoichiometric
Formula: co
Molecule lon Charge: Range Carbon Dioxide Spectroscopic Databank
(VAMDC-TAP)
Molecule InChl:
2 TiPbase : VAMDC-TAP interface
InChl Key:
Formula InChl InChl Key
8 InChI=1S/CO UGFAIRIUMAVXCW-
(12C){160) 1c1-2/i1+0,2+0 ZCWHFVSRSA-N HITRAN-UCL resource
a InChI=1S/CO UGFAIRIUMAVXCW-
(13C)(160) /c1-2/i1+1 240 CRWWGTSDSA-N
a InChI=1S/CO UGFAIRIUMAVXCW-
(12C)(180) /c1-2/i1+0,2+42 FNPQUGRCSA-N
a InChI=1S/CO UGFAIRIUMAVXCW- Lund laboratory spectroscopy database
(12C){170) c1-2/i1+0,2+1 DZEMCFCNSA-N
O InChI=1S/CO UGFAIRIUMAVXCW-
(13C){180) /c1-2/i1+1 242 RGIGPVFXSA-N
O InChI=1S/CO UGFAIRIUMAVXCW-
(13C){170) fe1-2/i1+1,2+1 ZDOIIHCHSA-N Spectr-W3
Select All
GSMA S&MPO Reims
Ethylene Database
n@ )
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atomioncharge
radtranswavelength
atomnuclearcharge
atomsymbol

radtranswavenumber

atomioncharge
atomnuclearcharge
atomsymbol

radtranswavenumber

radtranswavelength
moleculeinchikey
moleculestoichiometricformula
moleculechemicalname

radtransprobabilitya

radtranswavenumber

radtranswavelength

atomstateenergy

radtransprobabilitylog 10weightedoscillatorstrength
atomnuclearcharge

atomsymbol

atomioncharge

atomnuclearcharge
radtranswavelength

atomioncharge
radiransprobabilityoscillatorstrength
atomsymbol

moleculeinchi
radtranswavenumber

radtranswavelength

moleculeinchikey
moleculechemicalname

radtranswavenumber
radiranswavelength
radiransprobabilitylinestrength

moleculeinchikey
moleculestoichiometricformula

e-infrastructure
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XSAMS Query: SELECT ALL WHERE MoleculelnchiKey="UGFAIRIUMAVXCW-ZCWHFVSRSA-N'

Molecules Resource Title Status  Species States Radiative Collisions Mce. Sources
Radiative
Chemical Name: 8
HITRAN-UCL
?toichilom alric = resource OK 0 172 100 0 0 0
ormula:
NO
Molecule lon Ethylene Database 0 0 0 0 0 0
. Range CONTENT
Charge:
Molecule ™ TAP-XSAMS for o " 0 o o 0 1
InChl: 4 GhoSST database
Z
Query Parameters InChi Key:
Y- .
™ BasecoL: oK 6 0 0 1 0 0

VAMDC-TAP interface

Formula InChl InChl Key
(] InChl=1S/CO UGFAIRIUMAVXCW. 8 Cologre Databese
hi=1 - for Molecular
(12C)(160) | /c1-21i140,2+0 ZCWHFVSRSA-N Spectroscopy: oK 2 186 (182 0 0 4
VAMDC-TAP service
O InChl=1S/CO UGFAIRIUMAVXCW-
(13C){160) /c1-2/i1+1.2+0 CRWWGTSDSA-N
Transitions O InChi=1S/CO UGFAIRIUMAVXCW-
(12C)(180) 1c1-2/i11+0,2+2 FNPQUGRCSA-N
Collisions 8 InChI=1S/CO UGFAIRIUMAVXCW-
(12C)(170) lc1-2/i1+0,2+1 DZEMCFCNSA-N
0O InChI=1S/CO UGFAIRIUMAVXCW-
Free Form (13C)(180)  [c1-2i1+41.2+2 RGIGPVFXSA-N
0 InChl=1S/CO UGFAIRIUMAVXCW-
(13C){170) le1-2/i1+1,2+1 ZDOIIHCHSA-N
Select All

Refine the Submitted Query

'servatory e e
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Query results: atomic and molecular states

(Switch to display of radiative transitions.)

Specie
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Cothan Monoyide - CO

T ——

Ion charge

State energy
0.0 l/cm
3.845033 1/cm
11.534953 I/cm
23.069466 1/cm
38448131 1/cm
57.67036 1/cm
80.735419 1/cm
107.642427 1/cm
138.390355 1/cm
172.978029 1/cm
211404127 l/cm
253.667181 l/cm
299.765576 1l/cm
349.69755 1/cm
403461194 l/cm
461.054454 1/cm
522475129 l/cm
587.720871 l/cm
656.789186 1/cm
729.677434 1/cm
806.382828 1/cm
886.902435 l/cm
971.233178 l/cm
1059.371831 1/cm
1151.315024 1/cm
1247.059241 1/cm

1346 60085 o

Description

Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma*+, v
Label=X*1\Sigma’+,
Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X"1\Sigma’+,
Label=X*1\Sigma’+,
Label=X*1\Sigma’+,
vo-bakelgrihSiemR holeth bt 2 dile. F2

Fahel=XANI\Siomar+ v=0_I=26_Fl=.

Quantum numbers

v=(),
v=(,
v=(),
v=(0,
v=(),
v=(0,
=),
v=(0,
v=(),
v=(0,
v=(),
v=(0,

v=(

v=(0,
v=(),
v=(0,
v=0,
v=(0,
v=0,
v=(0,
v=0,
v=0,
v=0,
v=(),
v=0,

J=0,
I=1
I=2,
J=3,
J=4,
J=5,
J=6,
I=7,
J=8,
J=9,

J=10,
J=11,
=12,
J=13,
=14,
J=135,
J=16,
J=17,
J=18,
J=19,
J=20,
J=21,
J=22,
J=23,

J=24,

Fl=, F2=, parity=,

. Fl=,F2=_ parity=,

Fl=, F2= parity=,
Fl=, F2=, parity=,
Fl=, F2= parity=,
Fl=, F2=, parity=,
Fl=, F2= parity=,
Fl=, F2=, parity=,
Fl=, F2=, parity=,
Fl=, F2=, parity=,

Fl=,F2=,
Fl=F2
Fl=,F2
Fl=F2
Fl=,
Fl=F2
Fl=F2
Fl=F2
Fl=,F2
Fl=F2
Fl=F2
Fl=,F2
Fl=F2
Fl=F2

3
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Fl=, F2=, parity=,
parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,
. parity=,

. parity=,
F2=_ parity=-

More information

symmetry=
symmetry=
symmetry=
symmetry=
symmetry=
symmetry=
symmetry=
symmetry=
symmetry=

symmetry=
symmetry= Detail
symmetry= Detail
symmetry= Detail
symmetry= Detail

symmetry= Detail
symmetry= Detail
symmetry= Detail
symmetry= Detail
symmetry= Detail

symmetry= Detail
symmetry= Detail
symmetry= Detail
symmetry= Detail
symmetry= Detail

symmetry= Detail
symmetry= Detail
svmmetrv= Detail
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Available data for selected state

Specie
Structural formula: CO

Stoichiometric formula: CO

Molecule name: Carbon Monoxide

InChl: 1S/CO/cl1-2/11+0.2+0 (UGFAIRIUMAVXCW-ZCWHFVSRSA-N)

State

State description:
State energy above ground state: 38 448131 1/cm

Total statistical weight: 9

uantum description of state as closed-shell. diatomic molecule: Label=X*1\Sigma*+, v=0, J=4, Fl=, F2=, parity=, symmetry=

1D
- @ ual
et 'servatory

: Paris Data Centre
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Closed-shell, diatomic molecules

« case prefix: des
e case ID: |

ElecStatelLabel

XML Element
dcs:ElecStateLabel

Description
ElecStateLabel is a label identifying the electronic state: X, A, a, B, etc..

Attributes
None

Restrictions
string

"!
XML Element
dcs:v

Description
v is the vibrational quantum number.

Attributes
None

Restrictions
non-negative integer

J
XML Element VO-PDC Forum, Paris, November 2011
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Query results: radiative transitions

(Switch to display of states.)

Specie
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO
Carbon Monoxide - CO

Carbon Monoxide - CO
w

T ——

Ion charge

Mvin/E
v=115271.2021 MHz

v=230538.0 MHz
v=345795.9899 MHz
v=461040.7681 MHz
v=576267.931 MHz
v=691473.076 MHz
v=806651.8008 MHz
v=921799.7039 MHz
v=1036912.3846 MHz
v=1151985.4434 MHz
v=1267014.4817 MHz
v=1381995.1022 MHz
v=1496922.9091 MHz
v=1611793.5079 MHz
v=1726602.5057 MHz
v=1841345.5116 MHz
v=1956018.1363 MHz
v=2070615.9924 MHz
v=2185134.6949 MHz
v=2299569.8609 MHz
v=2413917.1097 MHz

S rans wos wenus

Probability
A=7.20378864479¢-08 1/cm log ef=-5.0105

A=6.91079000503¢-07 l/cm log, af=-4.1197
A=2.49670085538¢-06 l/cm log, of=-3.6118
A=6.12668117242e-06 l/cm log, ,af=-3.2657
A=1.22134274135e-05 l/cm log  af=-3.0118
A=2.13750692698¢-05 1/cm log  af=-2.8193
A=3.42239824576e-05 l/cm log ef=-2.6716
A=5.13419191151e-05 l/cm log, ,af=-2.559
A=7.33007011041e-05 I/cm log, ,af=-2.4751
A=0.000100638923207 l/cm log  ef=-2.4156
A=0.000133903406762 l/cm log  ef=-2.3773
A=0.000173532853014 l/cm log  ef=-2.3581
A=0.000220040322442 1/cm log  ef=-2.3561
A=0.00027390476357 1/cm log, ,ef=-2.3699
A=0.000335356678509 l/cm log, jef=-2.3987
A=0.000404993044566 l/cm log  ef=-2.4413
A=0.000482878531678 l/cm log ef=-2.4973
A=0.000569495347659 1/cm log  ef=-2.5659
A=0.000664985100589 1/cm log af=-2.6467

A=0.000769499240577 1/cm log, gf=-2.7393
A=0/6008%30964T3 357 if/é}'r‘PYSéTgftEZQ.%ll%

Initial state
-0.0 l/cm

- 3.845033 l/cm

Final state
- 3.845033 l/cm

- 11.534953 l/cm

- 11.534953 I/cm

-23.069466 1/cm

- 23.069466 1/cm

- 38448131 l/cm

- 38448131 l/cm

- 57.67036 l/cm

-57.67036 1/cm

- 80.735419 l/cm

- 80.735419 1/cm

- 107.642427 l/cm

- 107.642427 l/cm

- 138.390355 l/cm

- 138.390355 1l/cm

- 172978029 l/cm

- 172.978029 l/cm

-211.404127 l/cm

-211.404127 l/cm

- 253.667181 l/cm

-253.667181 l/cm

- 299.765576 1/cm

-299.765576 l/cm

- 349.69755 l/cm

- 349.69755 1/cm

-403.461194 l/cm

-403.461194 l/cm

-461.054454 1/cm

-461.054454 1/cm

- 522475129 l/cm

-522.475129 l/em

- 587.720871 l/cm

- 587.720871 l/cm

- 656.789186 l/cm

- 656.789186 l/cm

- 729677434 l/cm

- 729.677434 l/cm

- 806.382828 1/cm

- 806.382828 1/cm

- 886.902435 l/cm

PROGRAMME



AMDC |

Virtual Atomic and Molecular Data Cenire

VAMDC Portal Home XSAMS Query Builder Query Log

Query Parameters Atoms X Close Resource Query Parameters

atomioncharge
radtranswavelenath
atomnuclearcharge
atomsymbol

Atomic (elemental)
symbol: TOPbase : VAMDC-TAP interface

Atom Inchi:
Atom Inchi Key:

Carbon Dioxide Spectroscopic Databank
Atom Mass Number: Range VAMDC-TAP
Atom lon Charge: Range atomioncharge
Atom Nuclear Range TIPbase : VAMDC-TAP interface atomnuclearcharge
Charge: atomsymbol

radtranswavenumber

radtranswavenumber

radtranswavelength

moleculeinchikey
HITRAN-UCL resource . )

moleculestoichiometricformula

Cancel moleculechemicalname

radtransprobabilitya

Collisions

]
-
o
-
7]
>

radtranswavenumber
radtranswavelength
atomstateenergy
Lund laboratory spectroscopy database radtransprobabilitylog10weightedoscillatorstrength
atomnuclearcharge
atomsymbol
atomioncharge

atomnuclearcharge
radtranswavelength

Spectr-W3 atomioncharge
radtransprobabilityoscillatorstrength

1D :
3 . @ ‘ual VO-PDC Forum, Paris, November 2011 e-infrastructure
LT e servaony -
: Paris Data Centre smm« gg:m\gonx
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Resource Query Parameters

Transitions X Close atomioncharge
radtranswavelength
atomnuclearcharge
atomsymbol

TOPbase : VAMDC-TAP interface
RadTransWavelength: From

1 Carbon Dioxide Spectroscopic Databank

(VAMDC-TAP)

radtranswavenumber

.

Query Parameters Units | A

atomioncharge
RadTransFrequency: atomioncharge

From TIPbase : VAMDC-TAP interface atomnuclearcharge

To atomsymbol

radtranswavenumber
radtranswavelength

moleculeinchikey
moleculestoichiometricformula

Units [ Hz =

RadTransEnergy:
From HITRAN-UCL resource

To moleculechemicalname

— radtransprobabilitya
Units [ eV

radtranswavenumber
From radtranswavelenath
atomstateenergy
Lund laboratory spectroscopy database radtransprobabilitylog 10weightedoscillatorstrength
Units [ 1/em atomnuclearcharge
atomsymbol
From atomioncharge

RadTransWavenumber:

To

i

Initial State Energy:

To atomnuclearcharge
— radtranswavelength
Spectr-W3 atomioncharge
RadTransProbabilityA: From radiransprobabilityoscillatorstrength
atomsymbol

Units | eV

To o
moleculeinchi

Units 1/s radtranswavenumber
GSMA S&MPO Reims radtranswavelength

moleculeinchikey
moleculechemicalname

] ual VO-PDC Forum, Paris, November 2011 e-infrastructure
@ “servatory s

: SEVENTH FRAMEWORK
: Paris Data Centre PROGRAMME
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AMDC |

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home XSAMS Query Builder Query Log

Query Parameters Resource Query Parameters

atomioncharge
radiranswavelenath
atomnuclearcharge
atomsymbol

Collisions X Close
TOPbase : VAMDC-TAP interface

Process Name in|

Process Inelastic scattering

Description: interchange Carbon Dioxide Spectroscopic Databank
Interaction with General Electromagnetic Field (VAMDC-TAP)

Process Code: Interaction with time-varying fields atomioncharge

Tran ns IAEA Process = TIPbase : VAMDC-TAP interface atomnuclearcharge
Colli

radtranswavenumber

Code:
atomsymbol

radiranswavenumber

radtranswavelenath
moleculeinchikey
HITRAN-UCL resource
moleculestoichiometricformula
moleculechemicalname

radiransprobabilitya

radtranswavenumber

radtranswavelenath
atomstateenergy
Lund laboratory spectroscopy database radtransprobabilitylog10weightedoscillatorstrength
atomnuclearcharge
atomsymbol
atomioncharge

atomnuclearcharge
radtranswavelenath
Spectr-W3 atomioncharge

. - = " radiransprobabilityoscillatorstrength
.eu/vamdc-portal-level2 /xsamsForm.seam:i.._Method=home.xhtml:naviaator.defaultOuervBuilder&cid=168# e :

1D :u
3 . @ ‘ual VO-PDC Forum, Paris, November 2011 e-infrastructure
LT e servaony -
: Paris Data Centre smm« gg:m\gonx
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VimalAtoﬁrL\MoAmBmCCenne | VSS2 : Level-3

VAMDC Portal Home XSAMS Query Builder Query Log

Query Parameters  Include in result Resource Query Parameters
atomsymbol
spectes Somsoncots
Processes - e Species inchikey
> e Atoms moleculeinchikey
O States BASECOL: development VAMDC-TAP interface moleculestoichiometricformula
- O Molecules moleculestateenergy
moleculestatenuclearspinisomer
- @ States

sourceyear

0 Quantum Numbers
temperature

O Particles

e Solids moleculeioncharge

- 0 Processes moleculechemicalname
O Transitions moleculeinchi
@ Colisions KIDA: VAMDC-TAP interface moleculeinchikey

moleculeioncharge
moleculestoichiometricformula

atomsymbol

Query generator

SELECT ALL WHERE
atomioncharge

radtranswavelength
atomnuclearcharge
atomsymbol

TOPbase : VAMDC-TAP interface

Carbon Dioxide Spectroscopic Databank (VAMDC-TAP) radtranswavenumber

4 atomioncharge

("vss2 BA TIPbase : VAMDC-TAP interface atomnuclearcharge

atomsymbol

radtranswavenumber

emdbranaisinn T bl

B | | | | FE—

SEVENTH FRAMEWORK
PROGRAMME

'servatory
: Paris Data Centre

1D :
b\"'@&é%?i'e @ al VO-PDC Forum, Paris, November 2011 e-infrastructure
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Atoms OClear XRemove Resource Query Parameters

atomsymbol
Atomic (elemental) symbol: He collisioncode
Atom Inchi: inchikey
moleculeinchikey
BASECOL: development VAMDC-TAP interface moleculestoichiometricformula
Atom Mass Number: Range moleculestateenergy
moleculestatenuclearspinisomer
Range
sourceyear
temgerature

. - = .
Query Parameters VSS2 Prefix: @ index 2 moleculeioncharge

moleculechemicalname
moleculeinchi

Atom Inchi Key:

Atom lon Charge:

Atom Nuclear Charge: Range

Species

Molecules O Clear X Remove . leculeinchik
Processes KIDA: VAMDC-TAP interface moleculeinchikey

moleculeioncharge
moleculestoichiometricformula

Chemical Name:

Stoichiometric Formula: co atomsvmbol
Molecule InChl:
atomioncharge
4 TOPbase : VAMDC-TAP interf S
ase : - interface
Molecule InChl Key: atomnuclearcharge
atomsymbol
VSS2 Prefix: [ prefix B‘ index 1
Carbon Dioxide Spectroscopic Databank (VAMDC-TAP) radtranswavenumber
Include in result atomioncharge
TIPbase : VAMDC-TAP interface atomnuclearcharge
Select All atomsymbol
v @ Species radtranswavenumber
. @ Atoms radtranswavelength
moleculeinchikey
@ States HITRAN-UCL resource
v @ Molecules molecuIestoichiometrlcfonnula
~ @ States moleculechemnf:‘alname
@ Quantum Numbers radtransprobabilitya
Particlos atomnuclearcharge
@ Solids radtranswavelenath
x 0 Processes Spectr-W3 atomioncharge
e Transitions radtransprobabilityoscillatorstrenath
(© Coliisions atomsymbol
e . #
o . iual VO-PDC Forum, Paris, November 2011 e-infrastructure
L JLPVAY o servatory il
: Paris Data Centre L
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Query Parameters
Species

Processes

9 Lalin
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Collisions O Clear X Remove
Process: Inelastic scattering

Process Code: inel

Process description: Scattering of one reactant from another

with change of state or energy. This
code is provided in case none of the
other specific inelastic codes are

applicable or appropriate (e.g., energy or
spin transfer reactions, projectile energy

loss)
IAEA Process Code:

Include in result

4 @ Species
- (o) Atoms
(© states
- @ Molecules
~ (© states
@ Quantum Numbers
@ Particles

(®) solids

v 0 Processes
e Transitions
@ Collisions

Query generator

[ vss2 B‘

1D
. @ ‘ual
vsell “servatory
: Paris Data Centre

TIPbase : VAMDC-TAP interface

HITRAN-UCL resource

Spectr-W3

GSMA Reims S&MPO

GSMA Reims Ethylene

TAP-XSAMS for GhoSST database

VO-PDC Forum, Paris, November 2011

atomioncharge
atomnuclearcharge

atomsymbol

radtranswavenumber
radtranswavelength
moleculeinchikey
moleculestoichiometricformula
moleculechemicalname

radtransprobabilitya

atomnuclearcharge
radtranswavelength

atomioncharge
radtransprobabilityoscillatorstrength
atomsymbol

moleculeinchi
radtranswavenumber
radtranswavelength

moleculeinchikey
moleculechemicalname

radtranswavenumber
radtranswavelength
radtransprobabilitylinestrength
moleculeinchikey
moleculestoichiometricformula
moleculechemicalname

moleculeinchi

radtransprobabilitya

inchikey
atomsymbol
atomnuclearcharge

atomioncharge
atommassnumber

moleculechemicalname
moleculestoichiometricformula
moleculemolecularweight

atomstateenergy

ataminnrharna

e-infrastructure

B ||| —
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AMDC .

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home XSAMS Query Builder Query Log

Direct Non
Atoms Resource Title T Status Species States Radiative Collisions Radiative Sources
: : ™ BAsECOL:
Atomic (elemental) symbol: He development download oK 7 0 0 59 0 0
Atom Inchi: VAMDC-TAP interface
Atom Inchi Key: @
BASECOL:
download OK 7 0 0 59 0 0
Atom Mass Number: Range VAMDC-TAP interface
Atom lon Charge: Range

Atom Nuclear Charge: Range
VSS2 Prefix: prefix v index 2
Molecules

Chemical Name:
Stoichiometric Formula: co
Molecule InChl:

Molecule InChl Key:

VSS2 Prefix: prefix = index 1
Collisions

Process: Inelastic scattering
Process Code: inel

1D o
b\m&@%@m ,?@ual VO-PDC Forum, Paris, November 2011 e-infrastructure
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AMDC

Virtual Atomic and Molecular Data Centre

AMDC .

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home XSAMS Query Builder Query Log

Resource  Direct gp 0o Spacies States Radiative Collisions - N°"  Sources

Query Resource Title download Radiative
http://batz.Ipma.jussieu.fr:8080/tapservice o
[TAP/sync?REQUEST=doQuery&LANG=VSS2& BASECOL: download |OK |7 0 0 59 o :
SELECT RadiativeTransitions WHERE = FORMAT=XSAMS& development | download
((AtomSymbol IN ('He') ) OR QUERY=SELECT+RadiativeTransitions+*WHERE + I VAMDC-TAP
{(MoleculeStoichiometricFormula='CO')) | | %28%28AtomSymbol+IN+%28%27He ecuting interface
AND (CollisionCode="inel') %27%29+%29+0R+%28MoleculeStoichiometricFormula
%3D%27C0%27%29%29+AND+%28CollisionCode ™
0y 0, T Oy L)
e3D%2Tinel?%27%29 BASECOL:  gownload OK |7 o 0 59 0 0
VAMDC-TAP

interface

B ||| —
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Understandmg the Language of Interstellar Molecules

Observations
+

Modelling

Quantum Chemistry

Courtesy of Stephan Schlemmer

4 | - : - . SEVENTHFRAMEWORK —
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Work packages — VT\A,/HMMPE/*

Joint Research Activities

8. New mining and Integration Tools

— tools for manipulation of data, e.g. cross-matching data
from different databases

— advanced data mining services: data access work flows

targeted at specific user groups, e.g. solar physics,
astrochemistry

sg:\}atory VO-PDC Forum, Paris, November 2011 e-infrastructure n
Paris Data Centre SE\'E;‘;S g;:mfw




S P E CTCO L TO O I Virtual Atomic and Molecular Data W

e Handles
— VAMDC-XSAMS files from different databases

— Matching and Cross-Federation of Spectroscopic data and
Collisional Data From Different Databases

» Spectroscopic Data

— Species, Energy Tables, Frequencies, Einstein Coefficients
(CDMS for now), Sources

e Collisional Data
— Species, Energy Tables (not the same), Rate Coefficients

g?\}ator e-infrastructure
s y SEVENTH FRAMW
PROGRAMME

Paris Data Centre




&ic and Molecular Data Centre

neip
~Import data from file 1"
File path: ® collisions () transitions
Search VAMDC databases
Databases to search: [ BASECOL 8 CDMS
" Species search  Transitions search | Collision search |
Nuclear spin: ( _any_ Q
Molecular species inChiKey:
Molecular stoichiometric formula: CO
Atomic symbol: ( Submit query ) ( Cancel )
r Transitions
comment source structural formula stoichiometric form... spin InChl key
1 Carbon Monoxide, doubly substituted isotopomer with 13C and 170 CDMS 2011-11-0... C-13-0-17 co UGFAIRIUMAVXCW...
2 Carbon Monoxide, 180 isotopomer CDMS 2011-11-0... CO-18 co UGFAIRIUMAVXCW...
3C0,v=1-3 CDMS 2011-11-0... CO co UGFAIRIUMAVXCW...
4 Carbon Monoxide, 170 isotopomer CDMS 2011-11-0... CO-17 co UGFAIRIUMAVXCW... ™
5 Carbon Monoxide, v = 0 CDMS 2011-11-0... CO co UGFAIRIUMAVXCW...
6 Carbon Monoxide, doubly substituted isotopomer with 13C and 180 CDMS 2011-11-0... C-13-0-18 co UGFAIRIUMAVXCW... - -
7 Carbon Monoxide, 13C isotopomer CDMS 2011-11-0... C-13-0 co UGFAIRIUMAVXCW...
Group by species )
Collisions
comment source target structural f... target stoichiome... target spin target InChl key collider structural... collider stoichio... collider spin collider InChl key
_m ¢
Energy table
B
L}
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&ic and Molecular Data Centre

neip
[ |
Search VAMDC databases
Databases to search: g BASECOL [ CDMS n
[ Species search ~ Transitions search - Collision search ;
Target Collider
Nuclear spin: ( _any_ Q ( _any_ g‘
Molecular species inChiKey:
Molecular stoichiometric formula: CO He
Atomic symbol: ( Submit query ) ( Cancel )
 Transitions
comment source structural formula stoichiometric form... spin InChl key
1 Carbon Monoxide, doubly substituted isotopomer with 13C and 170 CDMS 2011-11-0... C-13-0-17 co UGFAIRIUMAVXCW. ..
2 Carbon Monoxide, 180 isotopomer CDMS 2011-11-0... CO-18 co UGFAIRIUMAVXCW...
3C0,v=1-3 CDMS 2011-11-0... CO co UGFAIRIUMAVXCW...
4 Carbon Monoxide, 170 isotopomer CDMS 2011-11-0... CO-17 co UGFAIRIUMAVXCW... bl
5 Carbon Monoxide, v = 0 CDMS 2011-11-0... CO co UGFAIRIUMAVXCW...
6 Carbon Monoxide, doubly substituted isotopomer with 13C and 180 CDMS 2011-11-0... C-13-0-18 co UGFAIRIUMAVXCW... - -
7 Carbon Monoxide, 13C isotopomer CDMS 2011-11-0... C-13-0 co UGFAIRIUMAVXCW...
Croup by species )
Collisions
comment source target struct... target stoichi... target spin target InChl...  collider struc... collider stoic... collider spin  collider InChl...
1 Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini &.. BASECOL 20... CO co UGFAIRIUMA... He He SWQJXJOGL...
2 Vibrational de-excitation of CO by He (Cecchi-Pestellini & al., 20... BASECOL 20... CO co UGFAIRIUMA... He He SWQJXJOGL...
3 Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini &.. BASECOL 20... CO co UGFAIRIUMA... He He SWQJXJOGL...
4 Vibrational de-excitation of CO by He (Cecchi-Pestellini & al., 20... BASECOL 20... CO co UGFAIRIUMA... He He SWQJXJOGL...
Energy table
I
A
v

ual VO-PDC Forum, Paris, November 2011 e-infrastructur:;a
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&ic and Molecular Data Centre

Category  Source Name Year |Authors [ Title |Volume | Digital Obj... PageBegin  PageEnd  UniformRe... Publish City | Editors | Production... Version < ‘SourcelD | new
JOURNAL apj 2002 N. Balakris... Rotational... 571 1015-1020 http://ads... BBAS849
JOURNAL  jcp 2000 N. Balakris... Vibrational... 113 621 627 http://cds... BBAS4
DATABASE  BASECOL ... 2011 M.-L. Dub... http://bas... 2011-11-... QUERY SEL... BBASO
JOURNAL apj 2002 N. Balakris... Quantum-... 568 443 447 http://cds... BBAS1 a
( show as text ) ( get BibTeX ) ( export all as BibTeX ) 3
/
Vibrational de-excitation of CO by He (Cecchi-Pestellini & al., 20... BASECOL 20... UGFAIRIUMA. ..
3 Rotational de-excitation of CO (v=0) by He (Cecchi-Pestellini &.. BASECOL 20... CO co UGFAIRIUMA... He He
4 Vibrational de-excitation of CO by He (Cecchi-Pestellini & al., 20... BASECOL 20... CO co UGFAIRIUMA... He He
Energy table
y
A
v

VO-PDC Forum, Paris, November 2011 e-infrastructure

SEVENTH FRAMEWORK
PROGRAMME




@{m and Molecular Data Centre

nep
Select a row form each table [
 Transitions
~
comment source structural formula stoichiometric formula spin InChl key
3C0,v=1-3 CDMS 2011-11-08 20:55:... CO co UGFAIRIUMAVXCW-ZCWHFV...
S Carbon Monoxide, v = 0 CDMS 2011-11-08 20:55:... CO co UGFAIRIUMAVXCW-ZCWHFV... |
Collisions
comment source target structural f... target stoichiome... target spin target InChl key collider structural... collider stoichio...  collider spin collider InChl key Clear
1 Rotational de-e... BASECOL 2011-... CO co UGFAIRIUMAVXC... He He SWQJXJOGLNCZE...
2 Vibrational de-e... BASECOL 2011-... CO co UGFAIRIUMAVXC... He He SWQJXJOGLNCZE...
Energy table
Einstein coef.
Group by species

e Bete

Clear
( Show selection ) ( Export as XSAMS )
/)
Energy table
Rate coef.
: @ ual VO-PDC Forum, Paris, November 2011 e-infrastructure
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&ic and Molecular Data Centre

State energy and quantum numbers T new
state energy [1/cm) 1) \v F F1 | parity r AsSym i ——J F
1 0 0 0 i I E
2 3.845 1 0
3 11.535 2 0 1 M
4 23.069 3 0 1
5 38.448 4 0 || [ZOWHFV....
6 57.67 5 0 1 (A%
7 80.735 6 0 1
8 107.642 7 0 |
9 138.39 8 0 |
10 172.978 9 0 Al
11 211.404 10 0 ’7 |
Rate coefficients 1
11 12 F1 F2 5.0 10.0 20.0 40.0 60.0 80.0 100.0 200.0 300.0 500.0 1
2 1 1 1 3.4E-11 3.2E-11 3E-11 2.8E-11 2.7E-11 2.6E-11 2.6E-11 2.5E-11 2.5E-11 2.6E-11 5 1
3 1 1 1 1.3E-11 1.3E-11 1.2E-11 1.1E-11 1.1E-11 1.1E-11 1.1E-11 1.4E-11 1.6E-11 1.9€-11 1
3 1 2 1 4.2E-11 4.5E-11 4.5E-11 4.6E-11 4.7E-11 4.8E-11 4.9E-11 SE-11 5.2E-11 5.7E-11 1
4 1 1 1 6.2E-12 6.6E-12 7.2E-12 8.5E-12 9.5E-12 1E-11 1.1E-11 1.2E-11 1.3E-11 1.4E-11 I
4 1 2 1 2.3E-11 2.2E-11 2E-11 1.8E-11 1.8E-11 1.8E-11 1.9E-11 2.2E-11 2.6E-11 3.2E-11 |
4 1 3 1 4.6E-11 4.9E-11 SE-11 S.1E-11 5.2E-11 5.3E-11 5.4E-11 5.8E-11 6.1E-11 6.8E-11
5 1 1 1 1.8E-12 1.9€-12 1.9€-12 2E-12 2.1E-12 2.1E-12 2.2E-12 2.6E-12 3.1E-12 4E-12 | nChl key ( Clear )
5 1 2 1 1.3E-11 1.4E-11 1.5E-11 1.7E-11 1.8E-11 2E-11 2.1E-11 2.4E-11 2.7E-11 3.1E-11 .INQE
5 1 3 1 2.76-11  2.7E-11  2.4E-11  2.2E-11  2.2E-11  2.2E-11  23E-11  2.7E-11  3.1E-11  3.7E-11 [leLneze...
5 1 4 1 5.3E-11 5.4E-11 5.4E-11 5.4E-11 S.4E-11 5.5E-11 5.6E-11 6E-11 6.4E-11 7.1E-11 A |
6 1 1 1 1.4E-12 1.5E-12 1.86-12  2.4E-12  2.9E-12  3.3E-12  3.7E-12  4.9E-12  5.6E-12  6.8E-12 3 1
Einstein coefficients j
lower level upper level frequency (MHz) Einstein coefficient [1/cm] log(intensity) [unitless] uncertainty upper state degeneracy I
1 2 115,271.202 7.20378864479E-8 -5.01 3( |
2 3 230,538 6.91079000503E-7 -4.12 5 |
3 4 345,795.99 2.49670085538E-6 -3.612 7|0
4 5 461,040.768 6.12668117242E-6 -3.266 9 | | —
5 6 576,267.9311.22134274135E-5 -3.012 11
6 7 691,473.076 2.13750692698E-5 -2.819 13
7 8 806,651.8013.42239824576E-5 -2.672 15 Clear
8 9 921,799.704 5.13419191151E-5 -2.559 17
9 10 1,036,912.385 7.33007011041E-5 -2.475 19 A ( TT— )
10 11 1,151,985.443 1.00638923207E-4 -2.416 214 'f
11 12 1,267,014.482 1.33903406762E-4 -2.377 23\2
Collider state energy and quantum numbers
state energy(1/cm]  parity J F M Kappa term type | S j S2 K
! 0 0 Ls i 0
NS
A A
: :
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&ic and Molecular Data Centre

11 211.404 10 0 E| | nclplf
E ]
Rate coefficients
11 12 F1 F2 5.0 10.0 20.0 40.0 60.0 80.0 100.0 200.0 300.0 500.0
2 1 1 1 3.4E-11 3.2E-11 3E-11 2.8E-11 2.7E-11 2.6E-11 2.6E-11 2.5E-11 2.5E-11 2.6E-11 5 M
3 1 1 1 1.3E-11 1.3E-11 1.2E-11 1.1E-11 1.1E-11 1.1E-11 1.1E-11 1.4E-11 1.6E-11 1.9E-11 =
3 1 2 1 4.2E-11 4.5E-11 4.5E-11 4.6E-11 4.7E-11 4.8E-11 4.9E-11 SE-11 5.2E-11 5.7E-11 CWHFV....
4 1 1 1 6.2E-12 6.6E-12 7.2E-12 8.5E-12 9.5E-12 1E-11 1.1E-11 1.2E-11 1.3E-11 1.4E-11 FV...
4 1 2 1 2.3E-11 2.2E-11 2E-11 1.8E-11 1.8E-11 1.8E-11 1.9E-11 2.2E-11 2.6E-11 3.2E-11
4 1 3 1 4.6E-11 4.9E-11 SE-11 S.1E-11 5.2E-11 5.3E-11 5.4E-11 5.8E-11 6.1E-11 6.8E-11 ”
5 1 1 1 1.8E-12 1.9€-12 1.9€-12 2E-12 2.1E-12 2.1E-12 2.2E-12 2.6E-12 3.1E-12 4E-12 1
5 1 2 1 1.3E-11 1.4E-11 1.5E-11 1.7E-11 1.8E-11 2E-11 2.1E-11 2.4E-11 2.7E-11 3.1E-11 1
5 1 3 1 2.7E-11 2.7E-11 2.4E-11 2.2E-11 2.2E-11 2.2E-11 2.3E-11 2.7E-11 3.1E-11 3.7E-11 1
5 1 4 1 5.3E-11 5.4E-11 5.4E-11 5.4E-11 S.4E-11 5.5E-11 5.6E-11 6E-11 6.4E-11 7.1E-11 Al
6 1 1 1 1.4E-12 1.5E-12 1.8E-12 2.4E-12 2.9E-12 3.3E-12 3.7E-12 4.9E-12 5.6E-12 6.8E-12 hal
I
Einstein coefficients I
lower level upper level frequency [MHz) Einstein coefficient [1/cm) log(intensity) [unitless] uncertainty upper state degeneracy 1
1 115,271.202 7.20378864479E-8 -5.01 3 1
2 3 230,538 6.91079000503E-7 -4.12 5 1
3 4 345,795.99 2.49670085538E-6 -3.612 7 1
4 5 461,040.768 6.12668117242E-6 -3.266 9 Ghi k
5 6 576,267.931 1.22134274135E-5 -3.012 1l || ".IN Y il
6 7 691,473.076 2.13750692698E-5 -2.819 13 I CZE...
7 8 806,651.801 3.42239824576E-5 -2.672 15/ GLNCZE...
8 9 921,799.704 5.13419191151E-5 -2.559 17 |
9 10 1,036,912.385 7.33007011041E-5 -2.475 19 | Energy table
10 11 1,151,985.443 1.00638923207E-4 -2.416 21|a
11 12 1,267,014.482 1.33903406762E-4 -2.377 235 1
Collider state energy and quantum numbers 1
state energy[1/cm] parity J F M Kappa term type I S j S2 K I
1 0 0 LS 0 0 | Group by species
I
| ( Clear )
|
| M Sources )
I -
1 Energy table
|
o : =TT
() energy [ rate coefficients [_] Einstein coefficients [ collider energy save as ASCII ? N
- v v
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- n
<Ixml version="1.0"?> eXtra Ct eq u Iva Ie nt d ata frOI I l b b J J J =
<q“1z>t‘ . b 1 1 1 ] = d b ] 1 ] J b b ] 1 1
<OueST. b J J . . o m b b J . . b b b g J

o n
different sources TEEEEEETE CFEEELEEEEE
president of the U.S.A.
</questions 4 b J J . . o m b b J . . b b b J J L
<answer> b b J . m b b | J J
William Jefferson Clinton 4 L
</answers

> n u
</quiz> d J o J
q m | b b J J . o m b b J . . b b b J L
b b J J . o m b b J . . b b b J
- F 9 5 n n n ™ . b b J . . b b b J L
b | J J . o m b b J . . b b b J
b b J . . b b b J
u n
n n
w u n w n w " w " - u L u w w n u n "

select sections of interest

generate new file form .

<guestion>

Who was the forty-second »
president of the U.S.A.? Se eC e a a | 4 d J m m
</question> J . o m - L] [ ] J J o w m d d o o o »
<;"15{/9"> o o, < " 1 3 . m l » [ b ] w m m h h 3 1 d
illian Jefferson Clinton
9 5 n n n . . M b J = m m b b . . n !
EELR n b . a m ] L] [ b J = m m b b . . o
b g o m m b b . . n L
</quiz> [
] = " L] = L] ] " L] ] = .. L] " = L] - L] L] ] » —
a4
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User's perspective

- VAMDC

— custom format ——— existing code

——— graphical display

xgﬂ’fff% NNDC
NVAMDC
Virtual Atomic and Molecular Data Centre g
e
'
] *

— US T DMA A @ e
uomc @w SB%hatoy  Paris, France, 27-29 January 2011, L Nenadovié
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| VAMDC &
TA Pva I | d a to r‘ Virtual Atomic and Molecular Data W

M. Doronin (LPMAA)

Designed to validate XSAMS documents against the
XML schema

Existing node validation and testing

Simplify development of new nodes using the Java
node software (and Python)

Suitable for monitoring task due to command-line
mode

ual

servatory
Paris Data Centre




Validation GUI

VAMDC 5>

5 W

File Edit Settings Help

Select * where radtranswavelength < 85; w | Query Stop
44 <InitialStateRef>Svald-12999 < /InitialStateRef > a| “Qlradtranswavelength -
45 <FinalStateRef>Svald-12490 < /FinalStateRef> “|2latomstateenergy
46 <SpeciesRef>Xvald-357 < /SpeciesRef > “Blradtransprobabilitiog L0weightedoscillatorstrength
47 <Probability> “Matomnuclearcharge
48 <Logl0WeightedOscillatorStrength > “Slatomsymbol
49 <SourceRef>Bvald-K99 < /SourceRef> “|Blatomioncharge
50 <Value units="unitless">-8.266< /Value> :
51 <Accuracy>, </Accuracy>
52 </Logl0WeightedOscillatorStrength >
53 <EffectiveLandeFactor> q D~
54 <SourceRef > Bvald-K99 < /SourceRef> :
55 <Value units="unitless">0.52 </Value> fLocator panel
56 < /EffectiveLandeFactor> | Atom IE of1 | -> |(State IE of 11| ->
o :éiggziﬁ::?g\; | Molecule OE of 0 | -> | State OE of0 | ->

| © particle | oefo| -»
| O solid | o ofo | ->
|® Radiative [ 8-of12 -»
= | O NonRadiative |  0fHofo | ->
|Ocotlision [ 0F]efo | ->
) Source ,:E ofl | ->

<VanDerWaalsBroadening > ;

69 <SourceRef>Bvald-K99 < /SourceRef> 1 Method OE of 0 -
70 <Lineshape name="lorentzian" > 4 B -
71 <LineshapeParameter> | Function | OH of 0 ->
Co <Name>log(gamma) </Name> M455:11  cvc-complex-type.2.4.a: Invalid content was found starting with element '{ 4|
73 <Value units="cm3/s">-7.400 </Value> Bl507:11  cvc-complex-type.2.4.a: Invalid content was found starting with element "
74 </LineshapeParameter> B559:11  cve-complex-type.2.4.a: Invalid content was found starting with element "=

ll DEE K I I DE

File size: 36551; Lines count: 902; Errors: 12; Sources: 1; States: 11; Collisions: 0; Transitions: 12;

D H
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They require atomic and molecular data : Meudon PDR code
« Atomic and molecular levels e Thousands chemical
- Radiative transitions (Einstein coefficients, life time, ...) @ reactions
» Collision rates with major partners (H, H,, electrons, He) = * Computation of line
» Chemical reaction rates intensities (from UV to sub
Need complete data sets mm) for tens of species
e 30 000 UV H2 lines
e 318 H, ro-vib. levels in the
ground elect. level

Interpretation of new instruments require to treat in detail more and more
species

CDMS
Molecular levels | ]
Radiative transitions | Radiative
transfer
Atomic &
VAMDC Thermal Molecular
A — Access processes |  PDR code 4
Collision rates Protocol
/— Chemistry
KIDA -
Chemical reaction rates

VAMDC infrastructure can be used to

« discover easily data

* build complete sets of data

« get data in standard format

=> Simplify the devel%pment of such codes

[ Dbser?
anto?re @ ual
- servatory
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CATS Project — ASTRONET - H N\ D

P. Schilke (Univ. Of Cologne) Virtual Atomic and Molecular Data Centre

Coherent set of Astrophysical Tools for Astrophysics

§ ALMA
Astronomical
=y
‘ myCloud
other astrophysical
8
A

vewerabie Joarty exstng | eusing | o |NCSRR  =-m |

frequencies/
nsition strengths

>

TN

Best fit parameters
and

confidence

intervals

I cive B VAT
'3 ~liservatory
: Paris Data Centre

R LEVAN
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NVAMDC _&>
Virtual Atomic and Molecular Data M

Other Astro - Impact

e Connect to ARC (ALMA)
— Talk on the 28th
— Inclusion of VAMDC technology in IRAM Software

* Connect to CASSIS (Software developed for Herschel/
HIFI) — Toulouse (IRAP)

g
@VM ual VO-PDC Forum, Paris, November 2011 7 e-infrastructure -
servatory — -
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> V

VA IVI D C - AC h i eve m e n tS Virtual Atomic and Molecular Data W

* All databases able to answer queries and send back
information in standardized format

e Portal From which you can query any VAMDC
databases

e Standalone Tools to query VAMDC databases and
manipulate retrieved files

— Example of cross-matching of spectroscopic and collisional
data in order to produce combined sets directly usuable in
astrophysical tools

ual

servatory
Paris Data Centre




VAMDC Main Contributors v,fyHMMPQ
to Infrastructure

e Central e-infrastructure: A. Akram, M.L. Dubernet,
M. Doronin, C. Endres, C. Hill, T. Marquart, L.
Nenadovic, N. Piskunov, G. Rixon, K. Smith

VAMDC-XSAMS Group Current Activity : Y.
Ralchenko, E. Roueff, J. Tennyson

 P.l. of Databases

poJLEVAN

PROGRAMME



Releases Level-n Gt Mo nd ol O,

A level-n release is a combined release of:

standards for data access;

VAMDC nodes, each containing a database and web service following
the standards;

a registry of the services;
a web portal as Ul for the system;

software to prepare the databases and implement the web services.

All releases include user support and training materials. Successive
release-levels improve the sophistication and interoperability of the
nodes. The L2 release is now supposed to be frozen.

Intermediate Releases every 4 months

1OIES e ) Soer
D= sg:\}atory VO-PDC Forum, Paris, November 2011 Z e-infrastructure n
Paris Data Centre . shE THERAMEWORK




Virtual Atomic and Molecular Data W

Focus of Year 3

* Consolidate Infrastructure (Upgrade of standards
and software + Internal testing)

* Beta testing of Infrastructure

— Node Software/Standards with New producers

— Infrastructure : APEX/IRAM/PDR/CASSIS users (integration
of our standards and procedures)

— Portal, Cross-Federation software with User Panel
e Extend to external DB through call
* Prepare sustainability

» v M e@ ., Sept n@vmre “
Do ual 73 e-infrastructure
‘ i servatory Ml —
i \ S anE ™
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S U Sta i n a bi I ity ( I ) @Atomnund Molecular Data (entre/-‘

 Extend VAMDC through answer to EU call (Political)

— 23rd November = 2 Yrs — 1ME max — Extend US, Brazil, India,
Korea, South Africa, Australia — High Education — Schools - SMEs
— Citizen-Scientists — International Coordination —

— Obs Paris Coordination

* Inclusion VAMDC in National Projects

— Part of the « Valorisation » of MAGI Labex (2¢ vague)
* Molecules, Atoms, Grains Initiative for Space, Life, Environment
* 35 UMR, 16 Universites, 6 Organismes/Ecoles
* CNRS Coordination (INSU/INP) with Coordinator at LUTH

 |nclusion VAMDC in SPACE EU CALL

— ASTRA Project = MIS (LUTH/GEPI) — Coord. Cambridge (23rd
November)
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S u Sta i n a bi I ity ( I I ) Virtual Atomic and Molecular DmuW

e Sustainability of central e-infrastructure
— Standards, Related Software
— Maintenance, Upgrade
— Support to existing users and extension to new users

* Databases supported through their own fundings
e Political Coherence of VAMDC Consortium

D y Meeting, Sept g .
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some answers ?

Create a LEGAL ENTITY

— Association under French Law able to be part of projects
with core participants + associated members

Make a Business Plan: Income

— From states agencies/agencies/contracts/inclusion in
research projects

— From subscription of libraries (when states not part of the
agreement) ? - quite unrealistic during the next few years

Still necessity to have a stable core for Maintenance
and Technology Transfer for the common

infrastructure.
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Users from June 2012

* Open to Producers to include their data within
VAMDC environment

— In existing databases

— Building their own database (Django publishing tools for
example) and registrying it to VAMDC registries

* Open to users to include VAMDC developed software
into their own applications

— Licencing will allow any use
e All Softwares & Documentation From June 2012
at http://www.vamdc.eu (org)
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