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Polyads

Table 1: The normal modes of methane

‘ Raman ‘ Raman ‘ IR R
2915 em ‘ 1533 ¢cm’| 3019 em ! | 1311 em

We have approximately: v =v3 =2vy =2wy

‘ V4
2 F2
‘ Stretching ‘ Bending ‘ Stretching ‘ Bending
‘ I
|71

Definition of polyad P, n = 2v;+v,+2v;+v, methane

n= Zk 1V} general case

set of Zk coefficients: polyad scheme
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The polyads of methane
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Tetradecad calculated levels and mixings
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Tetradecad calculated levels and mixings
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High resolution spectroscopy and first global analysis
of the Tetradecad region of methane °CH,

A. Nikitin, V. Boudon, Ch. Wenger, S. Albert, L.R. Brown, S.Bauerecker and M. Quack
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Creating the data base

ldentical for methane and ethylene:

* Line assighment

* Fit of the model parameters (accuracy)
* Calculate all transitions

* Create the tables (text format) and the sql
script

e Source this script which creates and feeds the
base
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Mol ecules
| scalar_numbers v
¢ scalarid TINYINT(3)
% isotopeid TINYINT(3)
< polyadnb TINYINT (1)
> beta DOUEBLE
<»gamma DOUBLE
< pi DOUBLE

| molecule_types v
¢ moltypeid TINYINT(3)

< description CHAR(10)

<»nbmode TIMYINT(3)

“»nbsublevd SMALLINT

& levelidd TINYINT(3)

“»nbsublevl SMALLINT

| molecules_isotopes ¥
 isotopeid TINYINT(3)

@ moltypeid TINYINT (3)

<»isotopename CHAR(10)

S inchi VARCHAR(4D)

Transitions and States
" 7] transitions
! transitionid INT
@ isotopeid TINYINT(3)
& typeid TINYINT(3)
& multipoleid TINYINT (3)
@ lowstateid MEDIUMINT
4 upstateid MEDILUIMINT
< wavenumber DOUBLE
< wavenumber_prec FLOAT

< intensity FLOAT

2 intHITRAN ALOAT

< intensity_prec FLOAT

@ intensity_sourceid TINYINT (3)
< einstein FLOAT

<»gammal ALOAT
<»gammal_prec ALOAT

@ gammal_sourceid TINYINT(3)
> deltal FLOAT

< deltal_prec FLOAT

4 deltal_sourceid TINYINT(3)
< nexpl FLOAT

<»nexpl_prec FLOAT

@ nexpl_sourceid TINYINT(3)
<»gamma2 FLOAT
<»gamma2_prec ALOAT

% gamma2_sourceid TINYINT(3)
< delta2 FLOAT

< delta2_prec FLOAT

@ wavenumber_sourcaid TINYINT(3)

<pinchikey THAR(27)

I Vibrational modes
|

A
") molecular_states v
! stateid MEDIUMINT
% isotopeid TINYINT(3)
< polyadnb TINYINT(1)
< posifon DOUBLE
3 TINYINT(3)
@ symnameid TINYINT (3)
»alpha SMALLINT
@ vibcompid MED IUMINT
»weight SMALLINT

e Yy
FT—

] vibrational_components ¥
! vibcompid MEDIUMINT
& isotopeid TINYINT(3)
<» polyadnb TINYINT (1)
£ vibsubid 1 TINYINT(3)
s coefficientl TINYINT(3)
£ vibsubid2 TINYINT(3)
s coefficient2 TINYINT(3)
£ vibsubid3 TINYINT(3)
> coefficdent3 TINYINT(3)
£ vibsubid4 TINYINT(3)
> coefficdentd TINYINT(3)
£ vibsubid5 TINYINT(3)
> coefficdents TINYINT(3)
£ vibsubids TINYINT(3)
> coefficdents TINYINT(3)
£ vibsubid7 TINYINT(3)
<» coefident? TINYINT(3)
< vibsubid8 TINYINT( 3)
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¢ sourceid TINYINT(3)
< ris TEXT(1000)
>

1

- o - T .
] transition_types ¥ ] multipole_types v

'+ typeid TINYINT(3)
< name CHAR(30)

¢ multipoleid TINYINT(3)
<»name CHAR{15)

>

¥

| vibrational_sublevels v
) vibsubid TINYINT(3)
@ moltypeid TINYINT (3)
< polyadnb TINYIMT(1)

< gvauel TINYINT(3)
< gvaue? TINYINT(3)
2 guaue3 TINYINT(3)
2 guadued TINYINT(3)
< gvaues TINYINT(3)
2 guaues TINYINT(3)
< gvaue7 TINYINT(3)
< qvaued TINYINT(3)
< gvaued TINYINT(3)
< qvaue1d TINYINT(3)
< qvaue11 TINYINT(3)
< qvauel2 TINYINT(3)
2 qvaue13 TINYINT(3)
2 qvaue14 TINYINT(3)
< qvaue15 TINYINT(3)
< qvaue1s TINYINT(3)
< quaue17 TINYINT(3)
< qvaue18 TINYINT(3)
< qvaue1d TINYINT(3)
< qvaue20 TINYINT(3)
2 quaue21 TINYIMT(3)

& levelid1 TINYINT(3)
< nbsublev2 SMALLINT
4 levelid2 TINYINT(3)
“»nbsublev3 SMALLINT
4 levelid3 TINYINT(3)
“»nbsublev4 SMALLINT
& levelid4 TINYINT(3)
“»nbsublevs SMALLINT
< levelid5 TINYINT(3)
“»nbsublevé SMALLINT
4 levelids TINYINT(3)
< nbsublev? SMALLINT
& levelid7 TINYINT(3)
<»nbsublevd SMALLINT
& levelids TINYINT(3)
“»nbsublevd SMALLINT
4 levelidd TINYINT(3)
<»guantumnb TINYINT{3)
<»gnamel CHAR(4)

< status 1 TINYINT(3)
<»gname2 CHAR(4)

< status2 TINYINT(3)
<»gname3 CHAR(4)

< status3 TINYINT(3)
<»gname4 CHAR(4)

< status4 TINY INT(3)
<»gname5 CHAR(4)

< status5 TINYINT(3)
<»gnames CHAR(4)

< statusé TINYINT{3)
<»gname? CHAR(4)

% status7 TINYINT{3)
<»gnamed CHAR(4)

% statusd TINYINT{3)
<»gnames CHAR(4)

< status? TINYINT{(3)
<»gnamel10 HAR(4)
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] level_descriptions ¥
! levelid TINYINT(3)

< nbley TINYINT (3)

<n1 BIGINT(8)

N2 BIGINT(8)

<:n3 BIGINT(8)

<> n4 BIGINT(8)

N5 BIGINT(8)

N6 BIGINT(5)

N7 BIGINT(8)

N8 BIGINT(5)

N3 BIGINT(5)

<> n10 BIGINT(&)

< n11 BIGINT(&)

<> n12 BIGINT(&)

<>n13 BIGINT(8)

<> n14 BIGINT(&)




Transitions

Isotopologue

type

lower level

upper level

wavenumber accuracy+source
Intensity INtHITRAN accuracy+source

Einstein coefficient

collisional parameters: self, N2, O2, air, H20, CO2, H2, He, Ar
broadening
Sl accuracy+source
temperature exponent
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Levels

Isotopologue
Pn

position

N

C

(00

vibrational components
weight

polyad number

energy

rotational quantum number

rovibrational symetry

multiplicity (ranking) index
Increasing energy order

mixings

statistical weight of the level
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Tables of the data base

transitions
molecular_states

transition_types MW, IR,visible,Raman, ...
sources RIS format
multipole_types electric dipole, polarizability
symmetry_names Al, A2, E ,F1, F2, ..

molecule_types XY4, XY3Z

molecules_isotopes 12CH4, 13CH4, 12CH3D Inchi
level descriptions sets of modes
scalar_numbers used for levels drawing calibration
vibrational _components mixing percentages
vibrational _sublevels intermediate quantum number values

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011 11



41 920 molecular states

12CH4 12CH3D

PO : 327 PO : 323
P1: 1408 P1: 294
P2: 5352

P3: 8274

P4: 18900

13CH4

PO : 282

P1 1408

P2 5352
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6 249 558 transitions:

2 595 740
3653818

absorption
Raman

12CH4
1547
13025
19207
31510
49475
72954
247325
459275
53439
75027
267105
375012
1015053
114580
3024031

13CH4
1222
13025
31525
49475
14636
72951
247325

12CH3D

834

wave number

cm!

0. / 275.
911. / 1868.
671. / 2076.

0. / 688.

2076. / 3484.
1842. / 3685.
455. / 2304.
0. / 1133.
3434. / 4902.
3276. / 5032.
1854. / 3685.
1696. / 3804.
274. / 2473.
4670. / 6446.
1378. / 4097.

0. / 253.
901. / 1865.

0. / 694.

2057. / 3478.
2325. / 3219.
1823. / 3680.
439. / 2307.
2015. / 2338.

intensity

cm2*atm?

8.E-32 /
2.E-18 /

2.E-41 /
1.E-22 /

6.E-29 /
4 .E-42 /
3.E-17 /

3.E-20 /

3.E-26 /
2.E-19 /

.E-29
.E-19
.E-42
.E-22

g O NN
NN N NN

2.E-29 /

1.E-03 /

2.E-05
2.E+00

2.E-05
5.E+00

1.E-02
6.E-08
1.E-01

6.E-03

3.E-05
4 .E-02

.E-05
.E+00
.E-05
.E+00

a NdN W N

1.E-02

2.E+02

intensity

arb. unit

.E+00 / 4.E+18

.E-03 / 2.E+20

.E+02 / 1.E+17

.E+00 / 3.E+17

.E-07 / 9.E+14

.E+01 / 2.E+20
.E-01 / 3.E+19

GS_GS

Dyad GS

Dyad GS_raman
Dyad Dyad
Pentad GS
Pentad GS raman
Pentad Dyad
Pentad Pentad
Octad GS

Octad GS_raman
Octad Dyad
Octad Dyad raman
Octad Pentad
Tetradecad GS
Tetradecad Pentad raman

GS_GS

Dyad GS

Dyad Dyad

Pentad GS
Pentad GS_ raman
Pentad GS raman_ani
Pentad Dyad

nu2
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max

27
25
25
25
25
25
25
25
18
18
18
18
18
17
17

25
25
25
25
25
25
25

21
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Accuracy

RMS deviation for

wave number Intensity
Dyad-GS 0.13 mk
Pentad-GS 0.60 mk 9.6 %
Octad-GS 35 mk
Tetradecad-GS 23.0 mk 13.9 %
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Accuracy

RMS deviation for

wave number

GS-GS 38.1 KHz
Dyad-GS 0.06 mk
Pentad-GS 0.46 mk
Dyad-Dyad 36.3 KHz

Intensity

na
na
4.4 %

na
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Extraction

http://vamdc.icb.cnrs.fr/PHP/methane.php

¥) methane line lists2 - Mozilla Firefox
Fichier Edition Affichage Historique Marque-pages Outs 2

methane line lists2 +

http://vamdc.icb.cnrs.fr/PHP/methane.php

Calculated methane line list extraction

Isotope VHMDC /b

Jitual Alorric ond Mehee il Dt Carfiy_ee

12CH4 [0.000 -> 6445721 em-1]
13CH4 [0.000 ->3680.047 em-1]
12CH3D [2014.584 -> 2337647 em-1]

Multipole

(©) electric dipole
() polarizability

‘Wavenumber Range

Lower wavenumber = Upper wavenumber | 2307

Intensity Threshold

Threshold cm-1/({molecule cm-2)

The extraction can last several minutes

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011




) File data - Mozilla Firefox
Fichier Edition Affichage  Historique Marque-pages Qutils
File data +

ich.cnrs.fr/PHP/openFie

The File contents :

Retour

-008030 6.797e-31 4.119e-5 . - 25600. -000000
-0285963 6.725e-2% 2.191e-3 . - 85810. -000000
-033074 2.606e-2T7 9.417e-4 . - 88550. -000000
-039497 9.420e-25% 9.702e-3 . - T7560. -000000
.040613 1.933e-29 1.226e-4 . - T4680. .000000
-058421 T7.838e-30 S5.146e-4 . - 46930. -000000
068847 T73e-31 689e-4 06920 000000
-081279 6.486e-29% 1.409e-3 . - 85810. -000000
-088723 5.880e-27 1.856e-3 . - 57420. -000000
-096543 1.143e-28 7.064e-3 . - £4140. -000000
-097764 £.093e-32 1.802e-T7 . - 58020. -000000
.101919 3.587e-33 1.936e-5 . - 58970. .000000
2112025 4.822e-29% 2.159%e-4 . - 83940. -000000
2112230 1.693e-30 1.798e-3 . - 47670. -000000
2113170 6.146e-1% 5.013e+2 . - -08960. -000000
2113170 6.146e-1% 5.013e+2 . - -08960. -000000
-114793 3.644e-29% 1.640e-4 . - 17810. -000000
-120262 4.218e-31 1.706e-6 . - 07250. -000000
.128865 9.50%9e-30 8.841e-5 . - 03060. .000000
-137467 T.206e-28 6.908e-2 . - 10280. -000000
-145835 3.657e-29% 3.768e-3 . - 86290. -000000
-154131 4.88le-32 2.635e-4 . - 55000. -000000
166522 2.474e-27 5.115e-4 . - 68540. -000000
-177424 1.254e-26 7.23T7e-3 . - 04040. -000000
-185852 ©.497e-32 5.535e-5 . - T1210. -000000
.187314 9.911e-29 1.365e-3 . - 96480. .000000
-188674 1.07%e-31 3.184e-4 . - 06120. -000000
-151795 2.030e-27 1.385e-1 . - 0&e050. -000000
-1945597 4.070e-34 1.755e-6 . - 13620. -000000
-196538 2.056e-33 4.076e-T7 . - 85610. -000000
.202403 2.556e-33 5.068e-T7 . - 84710. .000000
-215087 1.678e-29% 2.595e-3 . - 81120. -000000
.217692 1.258e-29 5.405e-4 . - 65530. .000000
-215000 1.61%e-27 1.280e-3 . - T9620. -000000
-233738 1.270e-27 8.192e-4 . - 14410. -000000
-238658 1.495e-29% 8.507e-5 . - 65140. -000000
-241272 Z.80%e-26 2.232e-2 . - 58450. -000000
.264018 3.130e-26 3.724e-4 . - 04630. .000000
-296364 1.64%e-31 S5.930e-6 . - 01840. -000000
306349 933e-27 151e-3 83300 000000
-307201 2.540e-32 2.702e-6 . - 47940. -000000
-309431 2.893e-31 6.436e-T7 . - 38510. -000000
-315099 1.0232e-30 7.759e-4 . - 64250. -000000
-321766 3.50le-34 &£.850e-8 . - 01480. -000000
.325513 4.351e-29 1.320e-1 . - 82620. .000000
-328866 4.200e-26 1.45%9e-1 . - S7170. -000000
-333086 2.540e-28 3.855e-3 . - T8300. -000000

=1

460000
380000
480000
380000
240000
270000
060000
380000
470000
380000
230000
350000
470000
060000
Q00000
Q00000
470000
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380000
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“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011




Technical resources

Dell poweredge R610

2x Intel Xeon X5570 quad core

12 GB RAM

150 GB disk (SSD)

18 GB
2 GB

calcu

MySao

ation jobs
| data base

OS : Debian Squeeze 64bits

Thanks to: VAMDC European network
ANR Project ‘CH4@Titan’

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011
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To do

Collisional parameters
Tony Gabard, ICB Dijon

13CH4 Octad
H.M. Niederer, S. Albert, ETH Zurich

CH3D fit with C3vTDS
presently MIRS, A. Nikitin, LTS Tomsk

Several polyad schemes for one molecule type

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011
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Communication between VAMDC and the databases:
NodeSoftware

Software (Django or java version) using the
standards and protocols defined by VAMDC :

models.py
queryfunc.py
dictionaries.py
Restrictables
Returnables

Requestables => not yet implemented

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011
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Models.py

Database is redifined in Python code: each table
is defined as a python code class.

| isatopeid TINVINT(3)
@ moltypeid TINYINT(3)

» formula CHAR(10) List of attributes
{yisotopename CHAR(10)

sinchi VARCHAR(40)
Jpinchikey CHAR(ZT)

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011



Queryfunc.py

SetupResult (main function) : query the database
and pass the output to the generator.

SQL Query

Run query in the data model

Create and stock the results

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011
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Dictionaries.py

Link between the database informations and the
global names of VAMDC.

e Restrictables : elements used to put some constraints on the

table columns.

RESTRICTABLES = {\
'RadTransWavenumber':'wavenumber',
'‘RadTransProbabilityLineStrength':'intensity’

)
e Returnables : list of elements available in the database.

RETURNABLES = {\
'RadTransWavenumber':'RadTran.wavenumber',
'RadTransWavenumberUnit":'1/cm’,
'MoleculeChemicalName':'Molecule.isotopename’,

}
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VAMDC portal

[ireror | [ VAMEC Portal

(' |U http://port @ '.'“ Google

< Anyway: Upgrading .. [] Upgrading to Django .. @ Ethylene ﬂ SourceForgenet Repo... ) Ala une ] Sécurisation d'un serv.. "4 Premiére connexion (S.. = Les priviléges d'accés .. i TRACER UN GRAPHE... | | Chapitre 4: Le systéme... v@ Gnuplat - Dessiner de..,

Virtual Atomic and Molecular Data Centre

VAMOC Portal Home XSAMS Query Builder GQuerv Log

The registry is a database and web service holding metadata that describe the VAMDC resources. By holding these metadata in a central point, we avoid the need to hard-code and maintain them in muftiple
applications, thereby making the VAMDC facilities easier fo sustain

The registry database and web-service were deployed at MSSL using AstroGrid software in its standard form. Resources have been registered as they become available. The legacy web-sites for VAMDC partners
fhat predate VAMDC are also reqistered. The generic TAP services are all registered, including machine-readable details of their database schemata.

VAMDC needs a portal for web access as well as a deskiop client. Probably the hardest part of the design of & such a portal is the interaction with the VAMDC registry, defails of that interaction are encapsulatedin a
software library. Welcome to a prototype web-portal. In the latest version, the portal hides details of the registry interaction, and can also be used as a tool for developers making subsequent portals. The code from
fhis engineering portal can be packaged to form the registry-client library for use in other web applications.

Developed in loA, University of Cambridge by Asif Akram.

L 3 §4 ) | S universitat
@"" @ O £t + & wien
. - ColalllnA 3 3

£ by v :_:Ua;l\'uasrrvor UPPSALA o INAF .
: Wtens 3 CAMBRIDGE UNIVERSITET »
e-nfrastructure " Fociae = VL e @ Harvard Lniversity @
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the databases

[ | VAMDC Portal

Y portal vamdc.euly;

Virtual Atomic and Moleculor Data Centre

VAMDC Portal Home  KSAMS Query Builder Quervlog

GQuery Parameters Resource Query Parameters
Molecules

atomsymbol

- Chemical Name: ! collisioncode

Stoichiometric Formula: I M. .
moleculeinchikey
Molecule lon Charge: Range | | BASECOL. development WAMDC-TAP interface moleculestoichiometricformula
Molecule InChl: : ] moleculestateenergy
] moleculestatenuclearspinisomer
SOUrceyear
temperature

InChi Key:

Formula moleculeioncharge

INChi=15/C2H4/c1-2/1-2H2 VGGSQFUCUMXWED- KIDA: VAMDC.TAP interface moleculechemicainame
fi1+0H2 2+0H2 HKKSUVOSDSA-N moleculeinchi

S INChi=1S/C2H4/c1-2/1-2H2 VGGSAFUCUMXIWED- e —
TEREER fi1+0H2, 2+1H2 NARUAANMSA-N q
atomioncharge

radtranswavelength
atomnuclearcharge
atomsymbol

TOPbase : VAMDC-TAP interface

Carbon Dioxide Spectroscopic Databank
QVAMDC-TAP)

radtranswavenumber

atomioncharge
TIPbase . VAMDC-TAP interface atomnuclearcharge
atomsymbol

radiranswavenumber
radtranswavelength
moleculeinchikey
moleculestoichiometricformula
moleculechemicalname
radtransprobabilitya

HITRAN-UCL resource

radiranswavenumber
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Select databases

|| VAMDC Portal

Virtual Atomic and Molecular Data Centre

VAMDC Portal Home  XSAMS Query Builder Querylog

Guery Parameters KSAMS Query: SELECT ALL WHERE MoleculeinchikKey="VGGSQFUCUMXWEQ-XKSUVOSDSA-N OR
L Molecules MoleculeinchiKey="vGGSQFUCUMXWEO-NARUAAMMSA-N'

Resource Title Status  Species States Radiative Collisions _ Nom
Chemical Name: i

Stoichiometric : i Erreur
Formula: . ; KIDA: VAMDC-TAP | jnterne de

interface Servlet
Molecule lon

Charge: HITRAN-UCL

Molecule ] } resource
InChl: ]

oK

. : SMPO VANDC/TAP | BAD
InChl Key: ] I interface REQUEST

Formula InChl Key | Ethylens Database 0K

- InChi=15/C2H4/c1-2/1-2H2 VGGSOFUCUMXWED-
Ji1+0HZ, 2+0H2 XKSUWOSDSAN TAP-XSAMS for
GhoS5T databasze

InChi=1S/C2H4/c1-2/1-2H2 VEGESAFUCUMXWED-
fi1+0HZ 2+1H2 NARUAAMMSA-N Cologne Database

Select Al for Molecular
Spectroscopy:
VAKMDC-TAP service

UKIST Databasze
for Astrochemistry

Refine the Submitted Query

lethane line lists

Developed in:loa; University of Carn ge by Asif Alram.

| 4 @ i
70 3 e i . . . Ry
B UNIVERSITY OF UPPSALA
EF CAMRBRINDGE 1 BIIVERSITET

“Spectroscopy and Dynamics of Ozone and Related Atmospheric Species”, Reims, October 3-5 2011




j "_‘: WAMDC results: radiative transiticons

Results

B vAMDC results: radiative transitions - Mozilla Firefox

[

-

———

-

+ | =

httpesy.

apm37

.ast.cam.ac.ubk: I0E0

amdcstatic/line-list?url=/opt/quer -

! | | ".' - Google

(Swritch to di

splay of states.)

Query results: radiative transitions

Specie

Ton charge

' E

Probability

Imitial state

Final state

EBEroadening

12C2H4

n=5>00_020989 1. /cm

A=0.0001367

1881 464268 1/cim

2381 485258

12C2H4

n=5>00.05231 l/cm

A=4 175e-03

SBS4 304224 1/cam

B6354.356535

12C2H4

n=500.05231 1/cm

A=4 175e-05

SE854.304224 1/cm

6354 356535

12C2H4

n=500_121047 1l /cm

A=3 584e-07

SB1.195525 1/cm

1481.316572

12C2H4

n=500_126133 l/cm

A=4 O53e-07

2128.674221

2628 . 800354

12C2H4

n=500_138506 1l /cm

A=001751

S5368.188B086

SB6R.326592

12C2H4

n=>5>00_138506 1 /cm

A=001751

5368.188B086

SB68.326592

12C2H4

n=5300_138875 1 /cm

A=1_007

4924 456193

5424 595068

12C2H4

n=500_138875 1 /cm

A=1_007

4924 456193

5424 .595068

12C2H4

n=500_.153619 1/ cm

A=0002153

2415 515797

2915 669416

12C2H4

n=300_15362 1/cm

A=0002153

2415.515797

2915.669416

12C2H4

n=500_162059 1l /cm

A=2 T06e-12

1732 B31365

2232 .993424

12C2H4

n=500_196867 l/cm

A=0003941

3TT2.023925

4272 220792

12C2H4

n=500_196867 l/cm

A=0003941

ol el ol el ol ol ol

3TT2.023925

Ll | Ll Ul e e e i e e i e |

4272 220792

12C2H4

n=53>00.215914 1 /cm

A=le-12

461 987121 1/cm

962.203035 1/cm

12C2H4

n=5>00.219741 1/cm

A=1.199<-10

2112 567084 1/cm

2612 . 7B6B25

12C2H4

n=5>00.219741 1l /cm

A=1.199=-10

2112 567084 1/ cm

2612 TE6825

12C2H4

n=500_26591 1l/cm

A=0 002338

3649 714768 1/

4149 980678

12C2H4

n=500_26591 1l/cm

A=0 002338

3649 . 714768 1/

4149 980678

12C2H4

n=500_274967 1l/cm

A=5 342e-05

1442 163391 1/cm

1942 438358

12C2H4

n=500_282492 1 /cm

A= 179e-12

440035394 1/cm

S40.317EBES 1/cm

12C2H4

n=500_302177 l/cm

A=1053e-05

1628 B24634

2129.126811 1/cm

12C2H4

n=53>00_304743 1 /cm

A=3 S5e-05

1212 982071

1713 .286814 1/cmm

12C2H4

n=500_304894 1/ cm

A=3 5e-05

1212 982071

1713.286965 1/cm

12C2H4

n=5>00_325688 1l/cm

A=0 13e-07

1218.963266

1719 288954 1/cmm

12C2H4

n=500.371713 1l/cm

A=2 208e-06

1326.896247

1827 26796 1/cm

12C2HS -

n=500_384799 1l /cm

A=0000115

2051 . 748058

2552.132856 1/cm

12C2HS -

n=500_390306 1l /cm

A=2 69Be-05

1677 563212

2177 953518 1/cm

12C2HS -

n=500_395769 1l/cm

A=1 003e-08

586.062402 1/cm

1086.458171 1/cm
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Transitons and States

] ransitons
transitionid IMT

@ isotopeid TIMYINTLI)

@ typeid TIMNYIMT{3)

@ multpolaid TIRY IMT {3}

@ lovwestateid MEDIUMIMNT

@ upstateid MEDIUMIMNT
wavenumber DOUEBLE
wavenumber_prec FLOAT

@ wavenumber_sourceid TIMY IMT {3)
intensity FL OAT
iNtHITRAM FLOAT
intensity_prec FLOAT

& intensity_sourceid TIMNYINT {3}
einstein FLOAT
gammal FLOAT
gammal_prec FLOAT

@ gammal_sourceid TINYIMTLI)
delta1l FL OAT
deltal_prec FLOAT

@ deltal_sourceid TIMNYIMT {3)
nexpl FLOAT
nexpl_ prec FLOAT

@ nexpl_sourceid TIMNY IMT{3)
gammazZ2 ALOAT
gammaZ_prec ALOAT

@ gamma2_sourceid TINYIMTLI)
delta2 FLOAT
deltaZ_prec FLOAT

w Aelts D enireein T TR LT

=
] ransition_types w
typeid TINYIMTLI)
name CHAR {30}
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EE34=F2
FT-

f e

=E=

SEid
ZE¥>

Etd-l=t+d
E13

=3

5EFT

F13
FT=

EE3d

£33

o

e e

—EE3
Ees

[
=+
HJLIJ|

I

ESEE

EE3S

=

SESEEE SRR S EE e

td-=t1d

ﬂE}&

| SO Ces
sourceid TINYINT{3)
ris TEXT{1000)

mul tipolaid TIMY IMT (3]
name CHAR{15)

#;

| molecular_stabes w

stateid MEDIUMIMT

@ isotopeid TIMYINT(3)
polyadnb TIMY IMT (1)
position DOUBLE
J TIMNYIMNT{3)

2 sy nameid TIMYIMNT {3)
alpha SMALLIMNT

@ wibcompid MED ILUMIMNT
weight SMAL LIMT

W
=

m sy'nlnleil;y_nm -

sym nameid TIMNYINT {3)
name CHAR{3)




Vibrational modes

| wibrational_sublevels
wibsubid TIMYIMT{
G moltypeid TINYINT
» polyadnb TIMY IMNT
guaue l TIMYIMNT
»gquaue2 TIMNYIMNT
guaue3 TIMYIMNT
>gquauesd TIMNYIMNT
guaues5 TIMYIMNT
> gQuaues TIMNYIMNT
agwaueF TIMYIMNT
» qualued TIMYTMNT(S
2 gquaued TIMYIMNT
gwaue 10 TIMYIMNT{

» gqualue 11 TINYTNTY
vibsubid5 TINYIMNTY iz HuEuE !
I guaue 12 TIMYIMT

efficients TIMYINT 1n
= e gualue 13 TIMYIMTY
» guaue 14 TIMNYIMT
1w guaue 15 TIMNYIMT{
¥ guaue 16 TINYIMT3Z
» guauel7 TINYIMNT(S
13 awaue 13 TIMNYIMNTY
1w gquaue 19 TIMYTMT
HAl < qualue20 TIMNYINTY
T awaue2l TIMYIMNT{3)

—_ | wibrational_com ponents
vibcompid MED ILUMIMNT
» isotopeid TINYINT(
nb TIMY IMNT
bid1 TIMNYIMT
flicientl TIMYIMNT
subid2 TINYIMT
efficient2 TIMYINT,
bsubid3 TIMYIMNTY
s ocoeficdent3 TIMNYINT
vibsubid<s TIMYIMNTE

coefficientd TIMNYIMT
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] molecule__types w
¢ moltypeid TIFRYIMNT {3)
» description CHAR{LO)
mnbmode TIMNYIMNT (3)
mnbsublewl SHMMALL IMT

lewelidD TIMYIMTIS)

<z mbsublewl SMALLIMNT
j I*r_l'l.lliﬂ'ﬁ ] @ lewvelid 1 TIMYIMTLI)
“» mbsublew2 SMALL IMT
! scalarid TINYINT(3) @ levelid2 TINYIMNTIE)
acules m < nbsublew3 SMALLIMNT
 isotopeid TINYINT(3) j mol - ' levelid3 TIMNYIMT{E)
! isotopeid TINYINT(3) <» nbsublews SMALL INT
i g levelid= TIMNYIMNTIS)
& moltypeid TINYINT (3) < nbsublews SMALLIMNT
levelidS TIMNYIMTII)
bsublews SMMALL IMT
rld"ll UAF{[:H#R{%I E levelids TIMYIMNTLS)
< nbhsublewy SMALLIMNT
nchikey (HAR(27) @ levelid7 TIMYIMT{Z)
< mbsublews SMALLIMNT
lewvelids T IMNYIMTIS)
mnbsublews SMALL IMT
levelide TIMYIMTII)
quantumnb TIFRYIRTIS)
gname 1 CHa8R{<)
s status 1 TIMY INT {3)
qname 2 CH s8R (<)
status2 TINY IMNT {3) ] lewvel _descriptions v
“» gname3 CH AR (<) ¢ lewelid TIMNYIMNTIS)
stabtus3 TIMMY IMNT {3) nbl ew TIMNY IFNT {3)
nam e CHARCE) BLGIMT{S)
status= TIMY IMNT {3} 2 BIGIMT{S)
qriame 5 OH SR 3 BIGIMNT{S)
tatusS TIMY IMNT {3) BIGIMT{S)
names CHARCE) BLGIMT{S)
tatuss TIMY IMNT {3) S BIGIMT{S)
name? CHARCE) BLGIMT{S)
statusF TIMY IMNT {3} > 8 BIGIMT{S)
qriam eS8 COH SR BIGIMT{S)
tatuss TIMNY IMT {3} BIGIMT{S)
mame9 COHA8R{E) > BIGIMNT{S)
tatusS TIMNY IMT {3} 2 BIGIMT{S)
gname 10 CH AR 3 BIGIMNT{S)
EIGIMNT{S)
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