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Last interop agreements

Atomic and Molecular Line data model is very complex. Basic
model was prepared in line with SLAP but many things could be
extended

Delay in the DM release was producing an unnecessary delay in
SLAP protocol release

It was agreed with DM chair, DAL chair and TCG chair to create a
Simple Spectral Line Data Model (in line with SLAP and using
AMLDM vO0.5 as a basis) so both documents could follow the
standardization process

During these months, v0.9 of both documents has been
upgraded/prepared and, finally, distributed to the working groups
(DM and DAL)
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Simple Spectral Lines DM
overall goals (@)

Define DM to describe atomic and molecular line databases

Support laboratory data and databases of observed lines at any
wavelength range

Main class: Line, defined as the result of a transition between two
Levels (initial/final)

Note that this concept covers both bound-bound and free-
bound transitions

Levels are characterized by a series of attributes, organized in
classes

Species, only as String (not covered in this model)
QuantumState and QuantumNumber describe the levels

Processes that generate lines or modify the observational
properties are described by a simple Process object
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SSLDM modifications since
|atest distributed version @)

Added PhysicalQuantity object and relationship with current DM

In order to allow scientific values, a new object has been
added (PhysicalQuantity). This object is a simplified version
of the Quantity data model that was sketched in the past.

If PhysicalQuantity deserves a separate IVOA DM, SSLDM
will point to the updated version

Added Units object and relationship with current DM
Although it is still in a preliminary draft, a data model for Units
IS being developed by DM WG
Present Units object is in synch with current Units DM draft

Added link to STC for sources location
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Line
Lavel ineTitle : String Species
[totalStatWeight : PhysicalQuantity -ransition Type : String -name : String
LnuclearStatWeight - PhysicalQuantity HinitialLevel : Level
LlandeFactor : PhysicalQuantity Hfinallevel : Level
LifeTime : PhysicalQuantity HnitialElement : Species
~energy : PhysicalGuantity -finalElement : Species
-quantumState | QuantumState -wavelength : PhysicalQuantity
Leonfiguration : String -observedWavelength : PhysicalCQuantity
LnuclearSpinSymmetryType © String ~waveMumber - PhysicalQuantity =
parity - int l-airWavelength : PhysicalQuaniity L= P P —
LsymmetryGroup © String -observedFlux : PhysicalQuantity -LALName @ String He
FenergyOrigin : String -observedFluxWaveMin ; PhysicalQuantity -name ; String
-observedF luxWaveMax : PhysicalQuantity 0.4 [|coordinates : STC::SpatialCoord 11
Hintensity : PhysicalQuantity
b [-observedintansity : PhysicalQuantity
1 -ginstaind : PhysicalQuartity
-oscillatorStrangth | PhysicalQuantity
1. -lineStrength : PhysicalCQuantity
~weightedOscillStrength : PhysicalQuantity 0.
FobservedBroadeningCoafficient : PhysicalQuantity 1
QuantumState observedShiftingCoefiicient : PhysicalQuantity i
-normalized Probability : float -zignificanceOfDetection : PhysicalCuantity SOy oot
-quantumiumber : Quantumiumber -process | Process Hemperature - PhysicalCuantity
HermSymboal : Siring lopticalDepth = PhysicalQuantity
-particledensity | PhysicalQuantity
4 -massdensity - PhysicalQuantity
lpressure : PhysicalQuantity
1 entropy : PhysiealQuantity
-mass : PhysicalQuantity
q.* -metallicity | PhysicalQuantity
Fmodel : Model
CQuantumNumber extinctionCoefficient - PhysicalQuantity
Habel : char Q.
-type : char g f
-Ur!g!nl : char Process
Forigin2 : char Model
lrumeratorvalue : int -ype : String
| denominatoryalue @ int -name : String
-description : char Fmodel | Model 1 0.*
Number PhysicalQuantity Unit
Fvalue : Mumber Hexprassion @ String
N © femor : Mumber ales! : double
=Lt : Limit 1 1 -dimEquation : String
| | I |
Double Integer Float Other
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initialevel ; LOM::Level

totalStatWeight ;| PhysicalQuantity
nuclearStatWeight : PhysicalQuantity
andeFactor : PhysicalQuantity
fifaTime : PhysicalQuantity

energy : PhysicalQuantity
quantumState | QuantumState
configuration : String
nuclearSpinSymmetryType © String
prarity « int

=ymmetryGroup | String
energyOrigin : Siring

Example of DM instance

lineTitle : String

intensity : PhyslealQuantity

einsteind : PhysicalQuantity

initialQuantumState ; LOM:QuantumState

normalizedProbability : float = 1
guantumiNumber : CuantumMumber = n
termSymbol : String

y
. LOM:: Quantumiumber

label : char=n

type : char = Principal OiN
origind : char = Pure QN
origin2 - char
numeratoralue = int=1
denominatoralue ; int = 1
description : char

process : Process

transition Type - String = Radiative Recombination Continuum
initialLevel : Level = initialLevel
\ﬁnalLevel Level = finalLevel
initialElement : Species = initChemElem
[finalElement : Species = finChemElem
wavelength : PhysicalQuantity = wavelength
observadWavelength | PhyslcalQuantity
wavehumber : PhysicalQuantity
airWavelength : PhysicalQuantity
observedFlux : PhysicalQuantity = observedFlux
observedFluxWaveMin | PhysicalQuantity
observedFlux\WaveMax | PhysicalCQuantity

obzervedintensity | PhysicalQuantity

oscillatorStrength : PhysicalQuantity

lineStrength - PhysicalQuantity
welghtedOscillStrength - PhysicalQuantity
[observedBroadeningCoefficient : Physical Quantity
observedShiftingCoefficient : PhysicalQuantity = cbserved ShiftingCoefficient
significanceOfDetection : PhysicalQuantity

initiCheElam : LDM::Species

name : String = CWl

finChemElem : LOM::Species

name : String = CV

emvironment : LDM: Environment

toptical Depth : PhysicalQuantity
particledensity : PhysicalQuantity
massdensity : PhysicalQuantity
pressure | PhysicalCuantity
entropy : PhysicalQuantity
mass : PhysicalQuantity

redshift - LDM:-

type : String = Energy Shift

metallicity : PhysicalQuantity
madel ; Madel

temperature : PhysicalQuantity = temperatura

cesa

Virtual Obzarvatary

e

finallevel ; LDM::Leve|

totalStatWeight : PhysicalQuantity
nuclearStatWeight : PhysicalQuantity
landeFactor : PhysicalQuantity
lifeTime : PhysicalQuantily

lenergy : PhysicalQuantity
lquantumSiate - QuantumState
leonfiguration ; String
nuclearSpinSymmetry Type : String
parity : int

lsymmetryGroup @ String

tenergyOrigin : String

Y

armalized Probability : float = 1
quantumMumber : QuantumiMumber = n
ermSymbol - String

Y
n_: LOM: GuantumMumber

labal : char

[type - char = Principal QN
forigind : char = Pure
leriging ; char = n
mumeratoryalue @ int= 1
denominatorValue @ int =1
description : char

wavelenglh': LDM:: PhysicalQuantity

alue : Number = 384.6
ferror ; Mumber = 0.5

extinctionCoefficient : PhysicalQuarnitity

name : String = Cosmological Redshift

model : Model

—

temperaturs : LDM:: PhysicalQuantity

unit : LOM::Unit

pralue : Number = 29012
error : Mumber

_—

it : Unit

exprassion : String = Kelvin
=caleSl @ double = 1
dimEquation : String = K
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lexprassion @ String = kmis

dimEquation : String = LT-1

5 © double = 1.E3

it : Urit

observedFlux - | DM PhysicalCuantity

unit : LOM::Unit

value : Number = 4.3E-4
arror : Mumber = 0.3E-4
unit - Unit

expression : String = el
scaleS| : double = 1.6E-19

dimEquation - String = ML2T-2

W it

fich

unit : Unit

alue : Number = 1137

S Jerror : Number

Jesus Salgado

unit : LOM::Lnit

expressicn : String = photon*cm®-2*s-1
scaleS| : double = 1.E4
dimEquation : String = L-2T-1
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Future plans

SSLDM v0.9 sent to DM for discussion (SLAP v0.9 sent to DAL)

Some comments (hopefully minor ones) already received

Please experts, take a look into it and comment!

Once the period in the working group is expired and if no major
comments received, RFC period to be started
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