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N \/_ l\/l: SSLDM evolution

* Aiming at a convergence between VAMDC and IVOA standards for spectral lines
search

* VAMDC uses a custom TAP version :

* VAMDC provides a python middleware to make databases compatible with
VAMDC-TAP

* SLAP will be available for existing VAMDC nodes through a middleware update

* SSLDM needs to be completed in conjunction with SLAP
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https://standards.vamdc.eu/dataAccessProtocol/vamdctap.html

: \/, I\/l: Lacking points in current model

* Bibliographic references were not defined

* Lines have initial/final levels, not compatible with upper/lower levels in
VAMDC ( and used in most atomic and molecular databases )

* Species definition is very limited
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VAV

Current data model
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Level
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nuclearStatWeight
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energy

configuration
nuclearSpinSymmetryType
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symmetryGroup
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QuantumState
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termSymbol

1
1...x | quantumNumber

QuantumNumber

label

type

originl

origin2
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Line

lineTitle

transitionType

wavelength
observedWavelength
waveNumber
airWavelength
observedFlux
observedFluxWaveMin
observedFluxWaveMax
intensity

observedIntensity
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oscillatorStrength
lineStrength
weightedOscillStrength
observedBroadeningCoefficient
observedShiftingCoefficient
significanceOfDetection
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VAV

Proposed data model

Line Source
Level lineTitle 1 IAUName
1 UPPEILEVE | transitionType Name
Level wavelength coordinates
Stateiah observedWavelength
totalStatWeight waveNumber
nuclearStatWeight L 1 airWave|ength 1 Reference
landeFactor lowerLevel 1 ppservedFlux url
lifeTime L observedFluxWaveMin doi
enefr_gy . N observedFluxWaveMax bibtex
configuration intensity
nuclearSpinSymmetryType observedintensity .
parity insteinA Environment
symme(t)ry_G_roup oscillatorStrength . temperature
energyorigin lineStrength > opticalDepth
1 weightedOscillStrength particleDensity
observedBroadeningCoefficient massDensity
1.* | quantumState observedShiftingCoefficient pressure
significanceOfDetection entro
QuantumState Identificationstatus masspy
normalizedProbability 41 metallicity
termSymbol envModel
1 extinctionCoefficient
1,,*T quantumNumber element &
QuantumNumber Species
label name Is produced or o PhySicaIMOdeI
Z‘Fi)geinl ionCharge modified by
origin2 !”SE!K Process "‘Ode'T 0..*
numeratorValue It;pel €y type
denominatorValue name
stringValue model
description
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A line has upper and lower

levels
Line
1 upperLevel IineTi.tI_e
Level , | transitionType
- wavelength
totalStatWeight 1 observedWavelength
nuclearStatWeight 1 waveNumber
[andgFactor owerLevel airWavelength
lifeTime L observedFlux
enefr_gy _ - observedFluxWaveMin
configuration observedFluxWaveMax
nuqlearSpinSymmetryType intensity
parity o observedIntensity
symmetryGroup einsteinA
energyOrigin oscillatorStrength
1 lineStrength
weightedOscillStrength
1.* | gquantumState observedBroadeningCoefficient
observedShiftingCoefficient
QuantumState significanceOfDetection
normalizedProbability |dentificationstatus
termSymbol
1
1..* | quantumNumber
element 1
QuantumNumber T
— Species
abe
type name
8::3:2% ionCharge
inChi
numeratorVaIue inChikey
denominatorValue tvpe
stringValue P

X £ description .
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Level

totalStatWeight
nuclearStatWeight
landeFactor

lifeTime

energy

configuration
nuclearSpinSymmetryType
parity

symmetryGroup
energyOrigin

1
1.* guantumState

QuantumState

normalizedProbability
termSymbol

1
1.* | quantumNumber element v 1

QuantumNumber Species

New Species attribute

label name
type ionCharge ionCharge (int)
originl inChi
origin2 inChiKey
numeratorValue type
denominatorValue
stringValue
description
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Level

totalStatWeight
nuclearStatWeight
landeFactor

lifeTime

energy

configuration
nuclearSpinSymmetryType
parity

symmetryGroup
energyOrigin

1
1.* gquantumState

QuantumState

normalizedProbability
termSymbol

1
1..* | quantumNumber element v 1

QuantumNumber Species

New Species attributes

label name
type ionCharge InChi (ex : 1S/CO/c1-2/i1+1)

originl inChi InChiKey (ex: UGFAIRIUMAVXCW-OUBTZVSYSA-N)
origin2 inChiKey
numeratorValue type
denominatorValue
stringValue
description
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> | \/‘ l\/l: ; About InChl

* InChl is a standardized way to represent atomic and molecular species
according to their structure

* To be used in software applications

* Developed by the International Union of Pure and Applied Chemistry (IUPAC),
now under InChl Trust responsibility ( non profit organization)

* InChlKey is a 27 characters hash of InChl, convenient for searching

* VAMDC provides to simplify search of species
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https://species.vamdc.eu/

o 1 VAVLC Proposed data model

Level
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nuclearStatWeight
landeFactor

lifeTime

energy

configuration
nuclearSpinSymmetryType
parity

symmetryGroup
energyOrigin

1
1.* quantumState

QuantumState

normalizedProbability
termSymbol

1
1.* | quantumNumber element v 1

QuantumNumber Species

label name
type ionCharge
originl inChi
origin2 inChiKey
numeratorValue type

denominatorValue
stringValue
description
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New Species attributes

type : Atom / Molecule
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\/;I\/l: Proposed data model

Level

totalStatWeight
nuclearStatWeight
landeFactor

lifeTime

energy

configuration
nuclearSpinSymmetryType
parity

symmetryGroup
energyOrigin

1
1.* quantumsState

QuantumState

normalizedProbability
termSymbol

1
1..* | quantumNumber element v 1

QuantumNumber Species

New QuantumNumber attribute label ame
_ type ionCharge
stringValue originl inChi

for molecular states : origin2 inChiKey

Electronic state label ( X, A, a, b ...) ggnmoer;?;%rt\é?\'/l;elue type

k!ronigParity (eorf) _ . stringValue
vibrational wavefunction parity (g or v) description
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\/;I\/l: Proposed data model

Level

totalStatWeight
nuclearStatWeight
landeFactor

lifeTime

energy

configuration
nuclearSpinSymmetryType
parity

symmetryGroup
energyOrigin

1
1.* quantumsState

QuantumState

normalizedProbability
termSymbol

1
1.* T quantumNumber element v 1
QuantumNumber Species

label name
. type i
Complete list of molecular quantum numbers gr? - ionCharge
- . ginl inChi
available in VAMDC origin2 inChikey
numeratorValue type
denominatorValue
stringValue
description
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http://www.vamdc.org/documents/cbc-1.0/

Proposed data model

Line

lineTitle
transitionType
wavelength
observedWavelength
waveNumber
airWavelength 1 0.* Reference
observedFlux url
observedFluxWaveMin doi
observedFluxWaveMax bibtex

intensity
observedintensity
einsteinA
oscillatorStrength New Reference object
lineStrength

weightedOscillStrength . . .
obsgervedBroadeninggcoefficient Doi should always be returned if available

observedShiftingCoefficient Bibtex should be used if nothing else is

significanceOfDetection available
Identificationstatus

A 4

vatoire

*
P*A*DC IVOA Interop Paris 2019 If@ & Paris

Paris Astronomical Data Cenire




.\/fgconsortlum

* VODML version of the DM is available on volute svn repository
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https://volute.g-vo.org/svn/trunk/projects/dm/ssldm/

LAAML SLAP 2

* Evolution of SLAP protocol

* Defines two endpoints :
* lines : returns a list of spectral lines according to given parameters
* species : returns the list of species available in the service

* lines endpoint mandatory parameters :
- WAVELENGTH : wavelength interval in meters
« MAXREC
« RESPONSEFORMAT

* species endpoint mandatory parameter :
* RESPONSEFORMAT

* FORMAT=METADATA has been replaced by capabilities

*** f . ,
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.‘>f<' SLAP 2
consortium

* SLAP 2 implementations :

* Examples:
* Species endpoint

* Lines endpoint

***
P A DC IVOA Interop Paris 2019 I’@vﬁgyre TRENTA

Paris Astronomical Data Cenire



http://sesam.obspm.fr/19.04/vamdc/slap/capabilities
http://topbase.obspm.fr/19.04/vamdc/slap/capabilities
http://sesam.obspm.fr/19.04/vamdc/slap/species
http://sesam.obspm.fr/19.04/vamdc/slap/lines?WAVELENGTH=9e-8+9.1e-8&MAXREC=10
http://sesam.obspm.fr/19.04/vamdc/slap/lines?WAVELENGTH=9e-8+9.1e-8&MAXREC=10
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