Molecular Spectroscopy Databases
in the Framework of the VAMDC and
DAT@OSU Projects

V. BOUDON?}, C. RICHARD?, M. ROTGER?

Ilaboratoire Interdisciplinaire Carnot de Bourgogne, UMR 6303, CNRS / Université Bourgogne Franche-Comté,
9 Av. A. Savary, BP 47870, F-21078 Dijon Cedex, France,

2GSMA, UMR CNRS 7331, Université de Reims Champagne-Ardenne, Moulin de la Housse B.P. 1039, F-51687 Reims
Cedex, France.

%consortlum @

Iy UNIVERSITE DE REIMS 7\
CHAMPAGNE-ARDENNE dat a(’su
% SEVENTH FRAMEWORK \/

PROGRAMME

“DataBFC” Besancgon, France, November 13-15, 2017



Molecular spectroscopy databases
at ICB & OSU THETA

Experimental data ° Databases
) 7N\ Line list construction
dat CLO su for HITRAN and
k/ GEISA
(with NASA/JPL)

L ey 4::‘.54 -
Nl Fits and calculations Line lists eﬁ":&;/
[:3‘50 o VVavcuulr::;S:fcnl-l 1500 A R -:::F._..;.,-__ pa— =S R M . ﬁﬂ {)

Global
= e-Infrastructure
 European project
: * Global portal
N ?"ﬂ,'f*"f‘mT i el ot ) Positions, intensities, collisional . BNtIO(tjem > S_?tabase
- ""‘.‘!{J‘\w‘"ﬂﬂl“}“ "'f]‘l‘”“JM'I.'ﬂ I parameters, accuracy ata traceability
———— ; . In Dijon :
L Dijon - 3 databases: Server with calculated CH, lines
; * MeCaSDa (CH,) - VAMDC / dat@OSU
* SHeCaSDa (SF;) - VAMDC / dat@OSU I
SPVIEW interface * TFMeCasDa (CF,) -> VAMDC / dat@OSU VHMDC _
* RuCaSDa (RuO,) - VAMDC / dat@OSU Virtual Atomic and Molecular Data Cenire
Global modelling * GeCaSDa (GeH,) - VAMDC / dat@OSU
Collaboration with Reims — 2 databases: Molecular spectroscopy data

« ECaSDa (C,H,) - VAMDC / dat@OSU

- S&MPO (0,) -5 VAMDC are always freely available

“DataBFC” Besancgon, France, November 13-15, 2017



The VAMDC Consortium: vamdc.org
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VAMDC is a technical and political framework for
SEv R sharing Atomic and Molecular data
» A set of standards (www.vamdc.eu/standards) - RESEARCH
» Data exchange protocols, data description aff_égngjtfﬁ@g;ﬁ,mgﬁmﬁﬂ“ LA
e Standard vocabulary for all exchanges, including for |
registration of ressources Latest news T
MEE FOR ERS —DATA

> A set of software (www.vamdc.eu/software)
» Documentation and online support system (www.vamdc.eu)
» Monitoring of services
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Currently 35 databases in the consortium (more to come): Go g :
ALADDIN2, BASECOL, Belgrade electron/atom(molecule) database (BEAMDB), CDMS, Carbon D|0X|de Spectroscoplc
Databank 1000K, Carbon Dioxide Spectroscopic Databank 296K, Chianti, DESIRE, ECaSDa, GeCaSDa, GhoSST,
HITRANonline, IDEADB, JPL database, KIDA, LXcat, MeCaSDa, OACT - LASP Database, PAH, Photodissociation - MolD
database, RADAM - lon Interactions, RuCaSDa, S&MPO, SHeCaSDa, SpEctroScopy of Atoms and Molecules Sesam,
Spectr-W3, Stark-B, TFMeCaSDa, TIPbase , TOPbase, UMIST Database for Astrochemistry, VALD (atoms), VALD subset in
Moscow, VAMDC species-DB, Water, ...
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http://www.vamdc.eu/standards
http://www.vamdc.eu/sopware
http://www.vamdc.eu/

The VAMDC portal
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Example of data: The MeCaSDa database

Calculated Methane Spectroscopic Database: http://vamdc.icb.cnrs.fr/PHP/mecasda.php

Calculated line lists resulting
from the latest spectroscopic
assignments and fits for line
positions, line intensities and
collisional broadening
parameters. IR and Raman.

Advantage: complete for the
spectral regions under
consideration.

Drawback: may be less accurate
than databases based on
experimental data (HITRAN,
GEISA). But complementary to
them.

Full description of eigenstates
with all quantum numbers and
eigenvector decomposition.

Jampe 5> @

N\ oy UMR 6303
dat (fosu =
W ICB

Calculated MeCaSDa line list extraction
Isotope(s)

12GH4 [ 0.001 - 6772.680 cm™']
13CH4 [ 0.000 -> 4741874 cm™"]

12CGH3I0 [ 2014.584 -> 2337.647 cm™'] k
Characterisation
O electric dipols [ 0.0008+0 -> A.870e-18 cm’ imalecule em™?) |
polarizabllity [ 3.7248-21 -> 8.6648+0 arbitrary unit ]

Wavenumber Range

ournal of Quantitative Spectroscopy & Radiative Transfer 130 (2013) 62-68

Contents lists available at ScienceDirect

Journal of Quantitative Spectroscopy &
Radiative Transfer

EFI1 SEVIER journal homepage: www.elsevier.com/locate/jgsrt

MeCaSDa and ECaSDa: Methane and ethene calculated
spectroscopic databases for the virtual atomic
and molecular data centre
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Database structure : MeCaSDa SQL tables

Vibrational sublevels
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Polyad number
Mol. type [D
Quantum number IDs
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Polyad scheme

# sublevels in PO

1D # sublevels in P1
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Molecule type ID # sublevels in P3
Polyad number # sublevels in P4
Coefficient / Vib. sublev. ID # sublevels in P5
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Intensity




MeCaSDa spectral and intensity coverage

MeCaSDa: spectral and intensity range / number of transitions in IR for 12(':H4
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Polyad number

MeCaSDa molecular states

MeCaSDa: number of states for each polyad
I

I I I I
4 - —|
56060 (/ < 30)
3 = 3874 (V< 12) .
22024 (/< 30)
2 =52 (/< 25) .
7609 (/< 30)
NB : The inclusion of CH;D is a present
294 (/< 20) only « experimental » and will be
developed in the future. Rather refer to
< -
1408 (/< 29) other databases like HITRAN, GEISA or
2002 (/ < 30) MIRS for this isotopologue at present.

323 (/< 21) cH,
0282 (/< 25 CH, ~
401 (V< 30) "cr,D

] | ] ]
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DAT@OSU database pages

:“ I I A= A @» vboudon Yourinterface Logout @ Help
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Database : MeCaSDa database

Accueil de =— [E T -
I'accés réservé L] Vair la fiche m Modifier

General metadata

Identifier : local : FR-18008901306731-2015-03-06

Access to data

Description :  Galculated spectroscopic line lists for methane, resulting from the most recent high-resolution experimental spectrum assignments and fits.

Disciplines : physics, atomic, molecular & chemical (physics), spectroscopy (physics)
Keywords : Greenhouse gases, Methane, molecular spectroscopy
Dates : Data acquisition : from 1 Jan 2013 ongoing

Metadata record : Creation : 1 Jan 2015 Update : 8 Sep 2017 Issue : 1 Jan 2013

Update periodicity : as needed Language : English (eng)
Additional information : Data update: November 2016.

Audience : Research

Coverages

Spectral coverage :
« Methane calculated line list : between 1.0E-5 cm'! and £445.723 cm™!

X

Gamma uv R
U0 vmw ysor Xhe X -’ DR m see umE vir

HF MF

Administrative metadata

Data creators  Affiliation
Vincent Boudon  LICB
Cyril Richard LICB
Romain Surleau  LICB

Contributors Affiliation Role
Vincent Boudon  LICB data collector
Tony Gabard LICE data collector

Publisher : Laboratoire interdisciplinaire Garnot de Bourgogne
Science contact : Vincent Boudon ¥ @ Computing contact : Cyril Richard ¥ @

Project and funder :
« \irtual Atomic and Molecular Data Centre (VAMDC)
o European Union (European project)

Access : available

ULF

Rights

Calculated spectroscopic
Collection databases

Quotation

Vincent Boudon, Cyril Richard, Romain
Surleau (2013): MeCaSDa database. LICB.
SLF mEEM TLE FR-18008901306731-2015-03-06
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Spectroscopic analyses (more data!) :

Database & software improvements:

| s G
f

Future developments
( Je, . a  e-PYTHEAS

exo-PlanetarY high-Temperature

Continue the global analyses Vil 1 W

Hot methane (combustions, brown i i bl
http://e-pytheas.cnrs.fr

dwarfs, exoplanets, ... ): e-PYTHEAS AMDC b

Isotopologues like ;H?,D G S5 G B

Towa rdS hlgher eXCIted States Of Calculated GeCaSDa line list extraction

ethylene

New molecules: SiF, (volcanos), ...

e

e Parallelization of spectrum -
calculation programs .

Work of Cyril - oo

VAMDC portal improvements: Richard

e HITRAN & GEISA output on portal

e Graphical tools on portal

° User traceability

e Inclusion of GEISA in VAMDC o = e
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