, Christian WENGER, Romain SURLEAU (SMPCA Group)

e Interdisciplinaire Carnot de Bourgogne, UMR 6303 CNRS-Université de Bourgogne,
9 Av. A. Savary, BP 47870, F-21078 DIJON, FRANCE

ollaborators in Dijon, Reims, Tomsk, Zurich, Pasadena, Meudon, ...
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Methane’s complex spectrum
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Positions Intensities Profiles
Complete analysis, ; Perturber:
Complete analysis :
Jus o Nz~
Complete analysis, Complete analysis, Perturbers:
IR + some hot bands He et N,
Complete analysis, Complete analysis Perturbers:
J<18 (cold bands) He, Ar, N,, O,, CH,
Very good analysis, | Very good analysis, Perturbers:
JrE9 (cold bands) N,
Satisfying analysis, isfyi ' :
ying y Satisfying analysis PP
J<15 (cold bands)
Very partial analysis ! : .
(1 band among 20) No analysis No calculation
No analysis No analysis No calculation
No analysis No analysis No calculation
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ual Atomic and Molecular Data Center

Experimental data ( Since 2012 : OSU « THETA » \ Dadabases
Terre-Homme-Environnement-Temps-

\_

Fits and calculations Line lists

Astronomie -
CH, line list has

been built for

-U i F C HITRAN 2013

UNIYERSITE i i
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determination of
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¥TDS interface Positions, intensities, collisional : (Elljrgplean fr|0jeCt
parameters, accuracy obal porta

* « Modern » database
« Data traceability

In Dijon : MeCaSDa
Server with calculated CH, lines

VAMDC &

Virtual Atomic and Molecular Data Centre

| FP7 - Research Infrastructures

SPVIEW interface

Global modelling
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tomic and Molecular Data Center
p:/Ilvamdc.icb.cnrs.fr/PHP/methane.php

Calculated methane line list extraction

) [0.000 ->6610.196 cm-1 | VHMD J/B
 [0.000 -> 3680.213 cm-1 ] AN o VA c 1
~ [2014.584 > 2337.647 cm- 1 | lual Afomic and Wolecular Data Cenie

@ electric dipole
(O polarizability

Wavenumber Range

W http://portal.vamdc.eu

me  VAMDC databases Query Saved queries | Info Knownlssues ~ Login Registor

Welcome to the VAMDC portal!

Currently we have 22 databases running and ready to serve you with the data.

- = sk ‘ > wniversitat
s ‘§5 «‘ zlmm Q, B
" nar @
- THOTE o ATwosEY

RII GE' >
BRIBCE Wi corss oty NN
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Methane lines in MeCaSDa
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tional Schema for MeCaSDa

[symn'ietry_names]

[mﬂlecule_types]
y

e

molecules_isotopes ]( --------------------- [scalar_n umbe rs]
A .

molecular_states -3 vibrational_sublevels

v
L ACER f le ,[ e ]
v
polyad_schemes
v
polyad_descriptions
v
vibrational_levels
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d table structure for MeCaSDa
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Vib. levels  Vib. sublevels Max. ./ Rovib. states
1 1 255 25 282 /282
2 2 25/25 1408/ 1408
5 9 25/25 5352/5352
8 24 22 /1125 12142, £ 3874
14 60 17/0 18900/ 0
Transitions Nb. dipolar Nb. Raman

Py - Fy 1222 0

P - P, 13025 19207

P, - P 31510 0

P, — Py 49475 - 72954

P, — P 247325 0

P — Py 459276 0

Py = Py 97581 141446

P; — P 267105 375012

Py — P 1015053 0

Py — Py 114580 0

Pi— Py | 1572747 0

Py — Py 2176493 3024031
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SDa construction & Ianguages

lopped from scratch.

cture based on existing XSAMS schema (IAEA’s XML
tomic, Molecular and Solid data), adapted to requests.

odified for specific methane requirements.

ams for data calculation, extraction and SQL table loading.
IS re-created each time data are updated (non-interactive).
ase.

written in Python under Django framework. Used to make
ce with the XSAMS schema.

development was needed for data extraction by requests.

IS | con @ python
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CH, spectroscopy: What next ?
global fit approach

400 — 6300 cm ) much better but still to improve
3 (positions & intensities, cold & hot bands)

(combustions, brown dwarfs, exoplanets, ...)

B Dijon), R. Georges (IPR Rennes) O. Pirali (SOLEIL /
d0der Auwera (ULB Bruxelles), ...

:-l- Binnad model, water + methane :
| Binned model, water + methane + ammonia |
[+ Binnad rr|_odel, water + methans + carbon monoxide 1
2.45_15()I::starwa11|:|'|s ]
g :‘{ e by Gl
'%2-40_ 1%} Léf. J rr‘fg i
s p 2 ]
2 | A LT /4 il
225 T i } k 3
I Maodedl, wa k .
: Model, water + methane :
S T T BN - Exoplanet Kappa Andromedae b

Wavelength {uum)

an / Cassini-Huygens Exoplanet HD 189438)8'HETA / Databases — March 21, 2013 — Besancon, France



base issues and perspectives

od server, but:

ery powerful. Future Sk, database (several Gb) may"ééﬂse

not ve-ry satisfying.

ther optimized SQL engine.

Id be a solution.

(&2

act data from Web sites or applications.

OW.

OSU THETA / Databases — March 21, 2013 — Besancon, France



Other molecules

C,H, (ethylene / ethene) — ECaSDa database:
Similar VAMDC database developped with
Maud Rotger and colleagues (GSMA, Reims)

CF, (carbon tetrafluoride):
Many infrared and Raman bands analyzed
Database to be built

SF, (sulfur hexafluoride):

Many infrared and Raman bands analyzed
Database to be built

Huge data volume!
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