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Historical

Turning Besangon Observatory on-line facilities
into the VO - Galactic Model Simulation, Binary
Star, Molecular Collisional and TNO data bases." B.
Debray, M.L. Dubernet, A. Grosjean, E. Oblak,
J.M. Petit, C. Reylé, A. Robin, Proceedings ADASS
Xll, 2002, Baltimore.

“ACI/ANR Masse de Données en Astrophysique”
(F. Génova —2003-2006)

Forum in Meudon (Use Cases), 2004, M.L. Dubernet

Definition of general structuration of data and
UCDs, 2004, ML Dubernet & E Roueff

Start of Collaboration with ESAC, 2004 (Pune
Interop) on LINE

Start of Collaboration NIST/IAEA/ORNL, 2004
(ICAMDATA, Nagoya) on GENERAL MODEL

Implementation of SLAP on fondamental and
observed DBB from 2006 (N. Moreau, Y. Ralchenko,
P. Osuna at ESAC, Astrogrid with CHIANTI)
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At. & Mol. Line DM in IVOA

Line: isolated, intrinsic physical
properties

Measured, calculated, evaluated
Theoretical At. & Mol. Physics
From Observed Spectra
Modeling of the Observed Media

Link to Spectrum DM

Link to Micro-Simulations
(methods to extract lines)

Context related
Some provision for Line Modification

But No proper Modelisation



S Different Draft Versions
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AMLDM version 0.5: incomplete, never
fully implemented - but discussed by all
parties in collaboration ESAC/Paris

ML Dubernet, P. Osuna, M. Guainazzi, J. Salgado, E. Roueff

AMLDM version 0.6: has been completed
for

physics, errors, quality, link to target for observations

differentiate observed, measured, calculated,
evaluated, semi-empirical data

origin of data

---> introduction of PhysQuantity
---> link to Spectrum DM

--> link to Curation, DatalD

DM version 0.6 suggested by Paris team, but
not yet commented among teams

22/05/2008
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Fhys Quantity
-label: string
-unit : string
-ucd : string
-type : string
-modification : string
—quality : Quality
DoublePhys Quantity -errar : Error

-value : double [=»|-description : string
-reference : string

Error

-value : double * Qllﬂ_ml"
-type : string F3 -label : string

-unit : string -value : string
-ucd : string -description : string
-madification ;. string

-description ;. string

Type: calculated, measured, semi-empirical, extrapolated

22/05/2008
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DoubleValue

-value : double {.]7

22/05/2008

PhysQuantity version 2

DoubleQuant Ry

-units ; string
-ucd : string

‘ DoublePhys Quantity

-type . string

-m odification : string
-quality © Quality
-error ; Error
-clescrption : string

-reference : string

¢

Error
-value : double
-type © string
-ucd : string

-clescription : string

1

‘.

Quality

-label : string
-value : string
-descrption : string
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NAME _

Symmetry
-label : string
-type : string
-value : string
-description : string

Energy—

QuantumNumber
-label : string
-type : string
-originl : string
-origin : string
-numeratoryalue : int
-denominatorvalue : int
-vibrationSym metry : string
-vibrationlnversion : char
-description : string

gm for UML Community Edition [not for commercial use] |

NAME

Level

Line

-name : string

-totalStatWeight : double

-nuclearStatWeight : double
-pseudoStatWeight : DoublePhysQuantity
-nuclearSpinSymm etryType : string
-landeFactor : DoublePhysQuantity

-lifetime : DoublePhysQuantity

-energy : DoublePhysQuantity

-energyOrigin : string

-parity QN : Quantum Num ber
-total&ngularMomentum QM : Quantum Number
-symmetry : Symmetry
-gquantum State Component : Quantum StateCom ponent

-signedLinearCoefficient : double
q -squaredLinearCoefficient : double

1

*

QuantumState Component

-configuration : string
-termSymbaol : string
-quantumMNumber: QuantumMNumber

DoublePhys Quantity

-title : string

~finalLevel : Level

-initialLevel : Level

-initialElem ent : ChemicalSpecies

-finalElement : ChemicalSpecies

-wavelength : DoublePhysQuantity

-frequency : Double PhysQuantity

-wavenum ber : DoublePhys Quantity
-airWavelength : DoublePhysQuantity

-einsteind : DoublePhysQuantity
-absorptionOscillat orStrength : Double Phy s Quantity
-emissionOscillatorStrength : DoublePhysQuantity
-strength : DoublePhysQuantity

-weightedDscillat orStrength : Double PhysQuantity
-transitionType : string

-intensity : Double PhysQuantity

-process : Process

~flux : DoublePhysQuantity

~fluxWaveMin : DoublePhysQuantity

~fluxWavem ax : DoublePhysQuantity
-significance OfDetection : DoublePhysQuantity

x

Chen ISpecies
-formula: string
-stoechiom etricFormula : string
-urlFigure : string
-name : string
-atomicMumber: int
-atomicMassMumber : int
-molecularWeight : double
-symmetryGroup : string
-properties : ModelProperties

. Mode IProperties

Environment

’1

Phys Quantity
-label : string
-unit : string
-ucd : string
-type : string
-modification : string

-target : Target

Package: Spectral Data Model

Curation DatalD

Target

-temperature : Double PhysQuantity
-opticalDepth : DoublePhysQuantity
-density : DoublePhysQuantity

-pressure : DoublePhysQuantity

-entropy : DoublePhy sQuantity

-mass : DoublePhysQuantity

-m etallicity : DoublePhysQuantity
-extinctionCoefficient : DoublePhysQuantity
-model : ModelEnvironm ent

il

Mode IEnvironme nt

Process

-type : string
-name : string

-quality : Quality
-error: Error

-value : double

/

Not Uniquely Identified
Some QN depend on context
Cross-matching Impossible

S~—

{>|-description : string
-reference : string

shiftingCoefficient : DoublePhysQuantity
-broadeningCoefficient : Double PhysQuantity
-model : ModelProcess

Mode IProces s

-modification :

22/05/2008

-description : string

J L

Error _
-value : double Quality
-type : string -label : stri.ng
-unit : string -value : string
-ucd : sting -description : string

string

VERSION 0.6 - CLOSE TO VERSION 0.5 IN PHILOSOPHY
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Our Test Implementations

Implementation of SLAP 0.6 on

CDMS, H2 data of Molat, Spectro of
BASECOL by N. Moreau (Paris)

Use of FORMAT = METADATA

Return VOTable with more parameters

than required/recommended by SLAP
0.6 (AMLDM version 0.6)

see http://voparis-molecular.obspm.fr



@mGeneral Description of At. & Mol. Processes

Weliservatory XSAMS: Schema for Atomic, Molecules and Solids

- Paris Data Centre NIST/ORN L/IAEAIPariS Observatory

—bibliography [

Bi-annual Technical
Interop Meetings

AMSData - -Fi3- Vienna, Paris

Observatory,
Washington

Presentations at
International Conference
of Atomic and Molecular
Data in 2004, 2006,
2008

Generated by XmlSpy www.altova.com

Interest from NIFS (Japan), Kaeri (Korea), Russian
Federation (VNIITF), Institute of Applied Physics
and Computational Mathematics, (Beijing, China),
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»themicalSpecies m
bype |chemicalSpeciesType b

amolecularState
bype molecularStateType 1+
derivedBy |extension

=comments |
type [xzatring |

Generated by XmlSpy www .altova.com
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atomicState

type | atomic=tste Type

22/05/2008

1 deseription |

' bype [xsstring o

A . ' rpattern [d+OUISI7)? i
-1 auantumiiumbers - -£6 - |

[H
bype | dataType

' 1 ionizationEnergy
:r".t',-'pe dataType
] Eu:_ﬂn::r_ivec_;ilgly_ extension |

i ":t\,fpe waclauble :

P-atype wstoken
'derivecdBy | restriction

i-- ibype  [angularbfomentumType

bype | xsinteger |

Generated by XmISpy www .altova.com

11



V8L afoire
@ g ‘ual
servatory

Paris Data Centre

P .. L A R R e e L A il i i A e e - - L
atomicStateType

attributes

|
|
|
|
|
|
|
| |
|

componentType

[stomiestate 1

Ex
|type |nrb'rtaIAngMnmentumType E-Fl

|

|

|

| TR >

| :' L !‘787 o 7 E H bype | angularhomertumType
|

|

|

pattern [ (LOISTFT?

o=,

|

|

|

|

. |
1=y |
|

|

|

|

|

|

(—F EER ey

1.0 |

i" bvpe [ termType

| EmixingCoefficient !
xs:double
erivedby | extension

| _{“comments |
ihype | xaratring |

Generated by XmiISpy www.altova.com
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MolecularState

Quantities

22/05/2008

ElectronicHome

Quantities

ElectronicQN

uv

VibrationalHome
Quantities

VibQN

IR

RotationalHome

Quantities

RotQN

mm, submm

13
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MolecularState

Quantities

(molecularﬂtateTm:-e [%]—

aitributes
S
_@El_ thermalized
Lype | ¥z hoolean

|
description
ype | waE atring

- 'itype dataType

13 3 extenszion

derivedBy

—( -

L _Et':.fpe angularblomentumType El
v derivedBy |extension v
P opttern WCu0Em
-:parity ]
“abype xztoken !
iclerivedBy | restriction ;
Feomment |

! -
' electronicHome !

electronicHomeType

Generated by XmlSpy
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MolecularState

Quantities _
ElectronicHome

Quantities

ElectronicQN

uv

22/05/2008

(electroniccomponemType E'_(_'"_:E'_.

L

Generated by XmlSpy

E e
__[Tdescription

bype | wetoken

v tEermSymbol !
-bype zymbolType

wletivedBly |extension

symmetryGroup :
Stype characterizationType
EderivedEly extension :

www .altova.com

15




V8L afoire
servatory

Paris Data Centre

Vibrational[Home
Quantities

VibQN

22/05/2008

[vilJraﬁonalComponentType E'_@E'_.

:,.J::H_ ol
TSI Iype | complex@NType

Lo

= .
| description

g
'

type |x3:3tring

[
|
|
|
|
|
|
|

vibrationGH
— — ] =
type | vibrationGhType

! vibrationalSpeciesllotation |

= ype symbolType

iderivedBy [extension
vibrationQHType

[
|
|
|
|

vibrationallu-i |

bype

complexaiTyRe El—l'

detivedBy

extenzion |

complexQType (extension)

Flabel
type |><s:string

|

|

|

Etype |
bype |z string |
|

|

|

|

E
value

bype | angularbomentumType
pattern [+ 05717

ST OtherVibOn

foatype | angularhomentumType

‘pattern | eHAL0ISITI?

|mmmmmmmmmmmmmm e k!

-+ vibronicSpecies

Generated by Xm|Spy www .altova.com 5
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RotationallHome
Quantities

RotQN
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rotationalGH

bype |rotational2MType

__ | linearHoElectHoHyper

type |linearkoElechoHyper Type

|| linearHoElecHyper fu

bype |linearMoElecHyper Type ]

linearElectronicCoupling

bype | linearElectronicCoupling Type

| Iype
pattern
| .

| linearNoElecHoHyperType

| Eto‘tﬁl.ﬂ.llglIlarMOI'Il'EII'tlII'II“

angularkomentumType

"+ (L (OS)TT?

angulardomertumType

W+(L(0|517)7

|| nonLinearloElecHoHyperF

[F

bype | nonLinesrMoElechoHyperF Type |

|| nenLinearHoElecHyperF [

bype |nu:unLinearNu:uElecHyperFTﬁ,ﬂpe ]

|| nenLinearElecHoHyperF un

bype |nDnLinearEIecNDHyperFType ]

nonLinearElecHyperF M

type | nonLinearElecHyperFType ]

Generated by XmlSpy

www.altova.com
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Suggestion to get to PR

Separate Objects related to
Observations from those related to
Theory

Agree on minimal common interface in
relation with SLAP requirements

MUST, SHOULD, MAY

Description of ChemicalSpecies and
Level, hon observational Line attributes
from the Model designed and maintained
by the physicists community

AML DM points to observational
quantities designed and maintained by

another group.
18
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Level
slapName
slapEnergy

TheoDesc

Line

MUST: Title, WL

TheoDesc

SLAP

FORMAT = METADATA or GetCapabilities

xSAMS DM

22/05/2008

ual Suggestion For Evolution

ChemicalSpecies

slapName

TheoDesc

ObservationalQuantities

Observationalltems

Spectrum DM
Theory DM

19
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Next Deadlines

StatesMolecules stable at 15/06/08

Implementations of xXSAMS on NIST (atom
spectroscopy), ALADDIN (atoms &
molecules reactions) already existing

Implementation of xSAMS on ALADDIN
(solids), CDMS (molecular spectro.) for end
of July -

Next technical Meeting on xXSAMS: End of
August

Release of XxXSAMS Version 1.0: September
(no lineModification)

Presentation at ICAMDATA & Interop: same
week in October

20
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From 2009

DM of line Modification from the point of
view of theoretical/experimental
physicists

Query Langage/General Access Protocol

DM of Line in Astrophysical Medium
--> to be done by another team

--> s related to every specific modelisation: should
be related to micro-simulations
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