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STEP1: Observe the STEP3: Derive the physical

and chemical structure.
Todl: radiative transfer
models

spectrum of the source.
Todl: telescope

Fractional abundance

0 20 40 60 80 100
Monolayer number

STEP4: Understand the
chemical structure.
Tool: astrochemical models

STEP2: Identify the lines
and species.
Todl: spectroscopic data




Astrophysical template
(fixed parameters N, T,, T,,., N,..

ex’

Av, choice of the molecule...)

Observed spectra
(laboratory or telescope)

SSAP protocol (IVOA)

-

\_

| cAssIs |

~

nm=p L TE model and Radex
nmmmp Parameters to vary: N,
T.. T... Ny, Av, choice
of the molecule and

telescope, beam diluﬁon/

File Edit Modules View Scripts Windows Database Preferences VO Help
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Cassis 4.2 - database fr¢

om SQLITE (cassis20161026.db)

Line Spectrum | Full Spectrum |
Frequency [GHz]
1747
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T T

17472
T
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174.71
T

“infoPanel | Overlays | Species | Fit | Tools |

Parameters

T K]

-20 -10 0
Velocity [km/s]

"X Tools | Y Tools | Stack |

Sl (1
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Reference frequency: 174728.07 <y

LEVENBERG-MARQUARDT Fitter [~

Nb. iterations : | 1000| Oversampling fit: | 10|

Manage Components
Baseline : Polynomial ON
Degree : 1 0.0296
[JLine: Gaussian oN| [ x
o: [ 0.5081 0.0228
xo: [ 14.4964 0.0438
FWHM : [] 2.0008] 0.1053
[JLine: Gaussian ON| [ X
lo: [m] 0.2349] 0.0233
xo: [ 3.6805! 0.0926'
FWHM : []] 1.9128 0.2216
[JLine: Gaussian oN| [ x
lo: [m] 0.1579] 0.0167.

xo: [] -4.9562 0.194
FWHM : [] 3.7902 0.4747.

Selections [with middle-click-and-drag
[ Display

Actions

Reset last Reset all
L eeas |

=
NSO prot number: [ < |12 | 1121/ 28 >
Step: < Ji7s

MHz| >
||

Spectroscopic and
molecular databases
(JPL, CDMS, NIST)

TAP protocol (IVOA) O

Synthetic spectra, Line identification, Automatic
adjustment (MCMC, x2), Rotational diagram

[ Fitcurrent || selectfile |[ Load Config |
[ Ftan | save | _save config |
Operation

Subtract fit
| Hide fits | Hide residual |




~T. Lihe Identification
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" I. Line Identification -

File Edit Modules View Scripts il Temp! VO Help
E ST N TN W AN
Full Spectrum \
Frequency [GHz] InfoPanel ~ Overlays = Species | Fit | Tools
502.5 505 510 515 517.5 520 Thresholds and Settings
I T T I T T
Eup min : 0.0/ max : 150.0 K | w
Aijj min :| 0.0 max :
Visr data : 3.8 plot: 3.8 km/svv
. Template
o ISM
Name Tag | Source |Sel.
-1 p-H2D+ 4581 VASTEL | [v
4 0-H2D+ 4591 VASTEL | (v
p-D2H+ 5581 VASTEL | v/
_| 0-D2H+ SS591 VASTEL | (vl
p-NH3 17082 VASTEL | v
| 0-NH3 17092 VASTEL | v,
p-H20 18083 VASTEL | v
1 0-H20 18093 VASTEL | v
A p-D20 | 20081)VASTEL | v
0-D20 20091 VASTEL | v/
| p-H2CO | 30581 VASTEL | v
0-H2CO 30591 VASTEL | (v
-1 E-CH30H | 32083/VASTEL | |v/
i A-CH30H | 32093 VASTEL | v
p-D2CO 32582 VASTEL | v,
4 0-D2CO | 32592 VASTEL | v/
p-H2S 34082 VASTEL | v/
0-H2S 34092 VASTEL | v!
p-D25 36082 VASTEL | [v]
0-D25 36092 VASTEL | v/
H2D+ 4501/COMS | [v]
| | HD2 + 5501/COMS | [v]
0 C-atom ["12501/COMS | [v]
C-13 | 13501/COMS | [v]
-0.025 3 CH "13502/COMS_ | [v]
CH+ | 13503/COMS | [v]
7 CH2 14501/COMS | [v]
i C-13-H+ | 14502/COMS | v
C-13-H+, v=1-0 14504 CDMS v
1 1 1 1 1 L
S02.5 505 510 = S 515 517.5 S
Frequency [GHz]
Reference frequency: 512500.00
X Tools | Y Tools | Stack/Mosaic Dispiay
Shift Zoom Search Range ey e T v| Show signal [
1 - v -
<<[>>] |[+] -] [524.95[Go] |[22.73 ][set ) L Show image —
Xpot |Frequency v | GHz [+ Display

SQLite database




1. Line Identification

ile Edit Modules View Scripts C i ( VO Help

=TT e AR - I

Full Spectrum |

Frequency [GHz] InfoPanel | Overlays ~ Species | Fit | Tools
509 509.05 509.1 509.15 509.2 509.25 509.3 509.35 509.4 Thresholds and Settings
1 I 1 1 T 1 1 T T
Eup min :| 0.0/ max :| 150.0/ K |w
. - Aij min : 0.0 max :
9.25/ H2CO (726 _62 5) Tag = 30501 .
v = 509146.24MHz Eup = 144.93K Aij = 3.58E-3 Err = 0MHz ! Visr data : 3.8 plot: 3.8/ |km/s | v
0.225 Visr = 3.80 (km/s) i g
Template
. p-H2C0 (726 _625) Tag = 30581 | =
L v = 509146.24MHz Eup = 144.93K Aij = 3.57E-3 Err = 0MHz hd
Visr = 3.80 (km/s) - Name Tag | Source Sel.
0.175 p-H2D+ 4581 VASTEL -
- 0-H2D+ 4591 VASTEL ||
L p-DZH+ | SS81VASTEL |
0.15 T 0-D2H+ | SS9LVASTEL |
o p-NH3 17082 VASTEL
0.125 0-NH3 | 17092 VASTEL | |
- p-H20 18083 VASTEL | i
I~ c-HCOOH (92 7 _8 0 8) Tag = 46507 0-H20 18093 VASTEL
= 01 v = 509145,89MHz Eup = 62.20K Aij = 4.80E-6 Err = 0MHz -1 p-D20 | 20081 VASTEL | |
Visr = 3.80 (km/s) 0-D20 20091 VASTEL
0.075 7 p-H2CO | 30581 VASTEL
i 0-H2CO | 30591 VASTEL |
_ E-CH30H 1 32083VASTEL | [v
0.05 - - A-CH30H | 32093 VASTEL | |v]
p-D2CO | 32582 VASTEL | v
0.025 -1 0-D2CO | 32592 VASTEL | v/
p-H2S 34082 VASTEL | v
X 7 0-H2S | 34092 VASTEL | v/
or p-D2S 36082 VASTEL | (v
0-D25 36092 VASTEL | |v]
-0.025 - H2D+ |_aso1jcoms [[v]
HD2+ 5501/COMS | v
B 1 C-atom 12501/CDMS v
-0.05 - C-13 | 13501/COMS
7 CH | 13502|COMS
CH+ 13503/COMS
CH2 14501/CDMS
C-13-H+ 14502/COMS
C-13-H+, v=1-0 | 14504/COMS B
1 1 1 1 1 1 1 1 1
509 509.05 509.1 509.15 509.2 509.25 509.3 509.35 509.4
Frequency [GHz]
Reference frequency: 509000.20
X Tools | Y Tools | Stack/Mosaic | ALY
Shift ] Zoom ] Search Range x e = Iv v| Show signal
[<<]>>] |[+.] =] |511.72[Go] | 4.36 |[set] = l J Show image Mu—
Xpot |Frequency w | |GHz lv Display

SQLite database




I Lme Identlﬁcatlon Databases and
- interoperability

The astronomers need: atomic, molecular databases

m - Local database (SQLite), built on CDMS, JPL; NIST and private databases
(lab or computations), database with nuclear sp1n state (ortho, para, A and

E): very quick
CASSIS sometimes finds incoherences in the databases

Access to the CDMS, JPL, NIST and VALD databases 11nked through
* VAMDC: very slow :
Questions: :
1) Define the best value for the freqliency EXP, THEO..
‘2) Within CASSIS, we must retrieve everything, references included: not
- “useful” for a qu1ck line 1dent1ﬁcat10n' Too time consummg Solution:
json? . ;
-3) Through the portal 1s it possible to select a database only? And define
criteria?
4) Retrieve a whole SQthe database from VAMDC with regular updates?
How big?




I. Lihe Identiﬁcaﬁon: VAMDC Access to CDMS

File Edit Modules View Scripts Windows Database Preferences VO Help

@y AL f 88

Cassis 6.0 - database from VAMDC (https://cdms.astro.uni-koeln.de/cdms/tap/)

Line Spectrum ' Full Spectrum \

Frequency [GHz]
115.273 LIS 27/
T T T T T T

115.282 115.28 115.278 115.275 115.267 115.265 115.263 115.26
T

Fit | Advanced Fit | Tools

InfoPanel ' Overlays Species

s [ T T ]
- VAMDC/CDMS 1
s- CDMS ]
12 — DCS - ElecState=X, V=0, J=1, - DCS - ElecState=X, V=0, J=0) -
_ Tag = 28503
CO, v=0 (1 _0) Tag = 28503
11~ v=1 |52§| 20 I)S(x(%.OOOS) MHz T a3 g
10 - Elow = 0.00E0 K Eup = 5.53 K Aij = 7.20E-8 Gup = 3 Other frequencies proposed: [115271.20185.0E-4] 4
Visr =3.80 km/s  (signal)
9 -
8 — -
2 7+ 4
—
6 -
5 -
4+ -
3 -
2 -
1- 4
o -
=il | = -
1 1 1 1 1 1 1 1 1 1 1 1 1
-25 -20 -15 -10 -5 [0} = 10 il 20 25 30 35}
Velocity [km/s]
Reference frequency: 115271.20 <5
[ XTools | Y Tools | Stack
i =
ine sorting Plot number: < \l 11

f—
Step: < |[23.12 MHz

Thresholds and Settings

[etow [+| min : Y max :[1500/ [k [+]

*| max :|

Aij min

Visr data : 3.8 plot: 3.8

Template
All Species E
Species ~ Tag ‘ Database | Sel.

(c-C3H2)CH2 (v=0) | 52507/ XCDM; e
(CH3)2C-13-HCN (v=0) 70509|XCDM:

(0-18)2 (v=0) | 36505 /xCDM:
(2)-HC2CHCHCN (v=0) 77508/XCDM:
2'GG'g-CH20HCH2CH20H .| 76518 XCDMS
a-(CH3)2CHCH2CN (v=0) 83506/ XCDMS
aa-(C2H5)20 v=0) | 74503 /xCDMS
a-a-CH2DCH20H (v=0) 47517|XCDMS
/AA-n-C4H9CN (v=0) | 83501/xCDMS
a-C-13-H3CH20H (v=0) 47512/XCDMS
a-C2H55H (v=0) | 62524/xCDMS
a-CH3C-13-H20H (v=0) 47511/XCDMS
a-CH3CH20D (v=0) | 47515xCDMS
a-CH3CHDOH (v=0) 47516/XCDMS

ag-(C2H5)20 (v=0) |
aGg'-(CH20H)2 (v=0)

aGg'-CH3CHOHCH20H (v=0)\ 76522 XCDMS
AG-n-C4HICN (v=0) 83503 XCDMS
a-H2C=CHOH (v=0) | 44507/XCDMS
a-H2CCHSH (v=0) 60522 XCDMS

74515 XCDMS
62503 XCDMS

a-i-C3H70H (v=0) | 60519 XCDMS
Al-26-Cl-35 (v=0-2) 61522/ XCDMS
Al-26-Cl-37 (v=0-2) | 63507xCDMS

EEFEEEFEEEEEEEEREREEEEEEE]

Al-26-F (v=0-2) 45523\XCDMS

Display
Show signal I
[[]Show image =

Display

VAMDC: not limited for example for the 3°digit limit on the statistical weigh

When fnany’ frequencies available, we choose the one with the lowest uncertainty.




I. Lihe Identiﬁcaﬁbn: VAMDC Access to CDMS

Frequency [GHz]
946 575 ) 946 525 9465 946 475 946 .45 946 425
T T 1 T T T

CDMS

NH(100.51.5_011.52.5) Tag =15501
v = 946475.82(x0.05) MHz
Eup =45.43 K Aij = 3.25E-3 Gup =4

Velocity [km /s]

NH.from VAMDC decoded in CASSIS:
NH-(v=0)( : : : :
HUNDB - ElecState=X, S=1.0, FlNuclealSmeet =N, V=0, FV’ilue 1.5, J=0.0, F1Value=0.5, FNuclearSpinRef=H, N=1, -

HUNDB - ElecState=X, S=1.0, F lNucleaISmeef N, V=0, FValue=2.5, J=1.0, F1Value=].5, FNuclearSpinRef=H, N=0,)
Tag = 15501 ’

Vv = 946475.8538(£0.033) MHz
Eup =45.43 K Ajj = 3.25E-3 Gup = 4 9 versus 4 quantum numbers
Other frequencies proposed: [946475.82+0.05]




I. Lihe Identiﬁcaﬁbn: VAMDC Access to CDMS

Frequency [GHz]
110.212 110.21 110.207 110.205 110.203 110.2 110.197 110.195 110.192
T T T I T T T T T

HFS BCO CDMS:

C-13-0O(1 _ 0) Tag = 29501
v =110201.3543(x0.00) MHz

Eup = 5.29 K Aij = 6.33E-8

JPL:
C-13-0(1 _ 0) Tag = 29001
v = 110201.3541(x0.0051) MH

Eup = 5.29 K Aij = 6.33E-8

| L
5 10

Velocity [km/s]

VAMDC/CDMS

® DCS - ElecState=X, V=0, FValue=1.5, J=1, FNuclearSpinRef=C-13, - DCS'- ElecState=X, V—O FValue=0.5, J=0, FNuclearSpinRef=C-13
v.=110201.3707(+0.0001) MHz, Eup = 5.29 K Aij = 6.33E-8 Gup =4

Other frequencies proposed: [110201.37039+6.6E-4]

® DCS - ElecState=X, V=0, J=1, - DCS - ElecState=X, V=0, J= 0

v =110201.3543(+£0.00) MHz, Eup =5.29 K Aij = 6.33E-8 Gup = . 3

® DLCS - ElecState=X, V=0, FValue=0.5, J=1, F NuclearSmeef—C 13, - DCS - ElecState=X, V=0, FValue=0.5, J=0, FNuclearSpinRef=C-13
v = 110201.3216(x0.0002) MHz, Eup = 5.29 K Aij = 6.33E-8 Gup =2 :

Other frequencies proposed: [110201 .3218+7.0E-4]

VAMDC/JPL.: i : i .

® DCS - ElecState=X, V=0, J 1 - DCS - ElecState=X, V=0, J=0,") 4 Factor 2 for the partitlon functlon
v=110201.3541(x0.0051) MHz :

Eup = 5.29 K Aij = 6.33E-8 Gup = 3




1. Line Identiﬁcation: atomic databases

2Pgp (j=3/2)

1 simple species, (Lyman-alpha), many
2p,, (1=1/2)

different frequencies and Aj;, fii, Sik

Ly-a

[CHIANTI: 1 4]1215.6705.550e-01 6.260e+08 1s 2S1/2 - 2p 2P3/2 Lyman alpha|

<SpeciesRef>Xchianti-1</SpeciesRef><Probability > <TransitionProbabilityA><Value units="1/s">626000000.0</Value> </
ransitionProbabilityA><WeightedOscillatorStrength><Value units="unitless">0.555</Value></WeightedOscillatorStrength> </Probability >

<ProcessClass> </ProcessClass></RadiativeTransition> <RadiativeTransition id="Pchianti-R10"><EnergyWavelength><Wavelength methodRef="Mchianti-
EXP"><Value units="A" /Value></Wavelength><Wavelength methodRef="Mchianti-THEO"><Value units="A">[1215.02&/Value></Wavelength></|
EnergyWavelength> <UpperStateRef>Schianti-3000001 </UpperStateRef><LowerStateRef>Schianti-1000001 </LowerStateRef>

Kentucky database (Not in VAMDC):
BDA-VA G- | ~-SPECTRUM-~ | TT | TERM————————— |-==J-J---|----LEVEL ENERGY--CM-1l----|

1215.6700 HI El 1-2 1/2-% 0.00 - 82259.11

VALD/VAMDC: ; ¢ - 3
Bl < SpeciesRef>Xvald-1</SpeciesRef><Probability><Log10WeightedOscillatorStrength><SourceRef>Bvald-CDROM18</SourceRef><Value
Blunits="unitless">-0.801</Value></Log10WeightedOscillatorStrength></Probability > <ProcessClass> </ProcessClass><Broadening name="natural"
BllcenvRef="Evald-natural"><Comments>Natural Broadening</Comments><SourceRef>Bvald-CDROM18</SourceRef><Lineshape :

name="lorentzian"><LineshapeParameter name="log(gamma)"><Value units="1/s">8.77</Value></LineshapeParameter></Lineshape></|

Broadening></RadiativeTransition><RadiativeTransition id="Pvald-R154476610" H -

process="excitation"><EnergyWavelength><Wavelength><Comments>Vacuum wavelength from state energies (RITZ)</|
Comments><SourceRef>Bvald-CDROM18</SourceRef><Value units:"A"

ll\/alue><Wavelength><Wavelength><Co >V3 avelength from measurements (non-RITZ)</Comments><SourceRef>Bvald-|
CDROM18</SourceRef><Value units:"A"/VaIue></WaveIenth> </Energ
UpperStateRef><LowerStateRef>Svald-1021407</LowerStateRef>g

Some :quantum numbers in VALD but not for everything. Also need some de-
coding to get the QN listed in the above figure. Not very useful...




1I. Line Idenfiﬁcation: atomic databases

NIST VAMDC:

<RadiativeTransition id="PASD-R275805"><Comments>Wavelength is for vacuum.<
Comments><EnergyWavelength><Wavelength><Value unlts_"A"; 1215. 6699|</Value></WaveIength><
EnergyWavelength><UpperStateRef>SASD-001001.001.000002</UpperStateRef>
<LowerStateRef>SASD-001001.001.000001</LowerStateRef>
<Probability><TransitionProbabilityA><Value units="1/s">6.2648e+08</Value><
ransitionProbabilityA><Log1 OWelghtedOsollIatorStrength><VaIue units="unitless">-0.55657</Value><
Log10WeightedOscillatorStrength></Probability> :
<ProcessClass></ProcessClass></Radiative Transition>

<RadiativeTransition id="PASD-R275807"><Comments>Wavelength is for vacuum.</}i
Comments><EnergyWavelength><Wavelength><Value units="A">1215. 6699|<Nalue></WaveIength><
EnergyWavelength><UpperStateRef>SASD-001001.001.000004</Upper tateRef> :
<LowerStateRef>SASD-001001.001.000001</LowerStateRef>
<Probability><TransitionProbabilityA><Value units="1/s">6.2647e+08</Value></}
ransitionProbabilityA><lLog1 OWelghtedOscnIatorStrength><VaIue unlts_"unltless"> 0.25555</Value><
iLog10WeightedOscillatorStrength></Probability>|
<ProcessClass></ProcessClass></Radiative Transition>

No.qijantum numbers in NIST/VAMDC! Not very useful...

Ritz Wavelength Aij

1215.6699 1215.668237310 6.2647e+08 1s 28 1/2 2p 2p°
1215.6699 1215.673644608 6.2648e+08 1s 2S 1/2 2p 2p°




ellar spectra (with CASSIS NIST database)

Simple Spectral Access (SSA)
Request
Global Parameters

L]
Registry & Services selection
Optional Parameters

Frequency [GHz]

POLLUX Database 3.25

POPSTAR with Chabrier IMF BAND:

POPSTAR with Ferrini IMF TIME:

POPSTAR with Kroupa IMF FORMAT: |none -

POPSTAR with Salneter (1955) IMF with m=(0.15-100)Msun. e

iueryData&P0S=279.234734787,38.783688956&SIZE=0.002777777777777778

Deselect all Selectall Add service Advanced

Query V7l

FLUX_NOR [1.E-26 jy]

Results
Polarbase ssAP @ %

Registry: htp://reg.g-vo.org/tap ] [oue
o = L) Object name: vega Resolve (L Nae Vakse 4
All | Registry | Favorite | Manual
S| Ra 1836356336 | pc: [+38:47:01.28 375 o,
¥ Polarbase SSAP service for ESPaDONs/Narval spectra B W
SEARCH RADIUS: (10 arcsec [~

457000 456500
T T T

HI(1/2_3/2) Tag = 1101

2= 6564.5226 (+0.00) Angstrém

Elow = 118352.27 K Eup = 82258.92 K Aij = 6.96E-1 Gup = 2

Vst =20.60 ks

456250
T

Fit | Tools | Advanced Fit |
InfoPanel  Overlays |  Species

Plot Info
Spectrum Analysis 1 =
W 21aug13_Nnorm_vega_117_2 [1]

in: SKY
Spectrum Analysis 2
[] mm—M_p8000g3.520.25t1.0_;

in : SKY

Tools Results

(] m—Result AtV 1 [.]
in:SKY

[] e Result viA 1 []

index Tite Datalength | Targetpos spectralsi FluxAisunit | { in SKY
19990 |narval 2013 _21aug13 Nnorm 21aug13 Nnorm vega 107 3803 279235 nanometer = Lux -
[narval 2013 _21aug13_Nnorm_21aug13_Nnorm_vega 108 3803 [279.235 nanometer = LUX — [ e Result Atv 2 [..]
2013 21aug13_Nnorm_21aug13 Nnorm vega 112 3803 (279235 nanometer = Lux |
2013 212013 Nnorm_21aug13 Nnorm vega 114 3803 nanometer = Lux L ! ! ! in:SKY
201 aug! inorm_21aug! inorm_vega_ 3803 nanometer = LUX 6560 6562.5 6565 6567.5 6570
2013 21aug13 Nnorm_21aug13_Nnorm vega. 3803 nanometer = FLUX Wavelength [Angstrém] (] o Result AtV 3 [o]
aug13 Nnorm_21augl3 Nnorm vega 3803 nanometer = X .
aug! inorm_21aug! inorm_vega_ 3803 nanometer = UxX Stack i [BELSY
nanva aug13_Nnorm_21aug13 Nnorm vega 3803 nanometer = X " Hi
narva aug13_Nnorm_21augl3_Nnorm_vega, 3803|279 nanometer = X Zoomy [Search Range Xioy ot
g1 Nnorm-21aug13 Nnorm vega 3803 279238 rancmeter = i [<<loof|_+ |- | 564.28|Go] [14.58 |set] » Qe =
/max Xpor Angstrom | v I D]
Deselect all Download selected Download all Display selected Displayall | oOpen | Clear results 655g991| 6571.574 |set| Remove All
Full Spectrum
Frequency [GH : Fit | Tools | Advanced Fit
4 % =
800000 700000 600000 00000 400000 300000 InfoPanel Overlays | Species l
T T 1 T I T Plot Info
Spectrum Analysis 2 IIl
B 7 N 21augl13_Nnorm_vega_117_2 E’
—
< 80~ T in: SKY visr: 0
—
vi - ,
- 70
~
< 601 -
E ol .
J
S—
o 40 -
e
@ 30l .
>
=5 20~ -
&= oL i
ok |
-0 1 1 1 1 1 1 1 T
4000 5000 6000 7000 8000 9000 10000
Wavelength [Angstrém]
[ X Tools rYTuoIs rStack/Mosaic ‘
Shift Zoom Search Range
d Xiop |Frequency lv‘ ‘GHZ ‘v‘
458.77| Set

[<sloa] [+ ] =] bo3.84Ga]

Plot min/max

3364.457[.0823.229)]|set|

Xpor Wavelength FHAngsm’im ‘:‘

[]Log

Remove All




ellar spectra (with VAMDC VALD database)

oo e Simple Spectral Access (SSA) Frequency [GHz] Tools | Advanced Fi
Registry & Services selection Request

b
458000 457500 457000 456500 456000 455500 InfoPanel Overlays Species
Global Parameters Optional Parameters . . e ; . - e
Registry: |http:/ /reg.g-vo.org/tap o N E J resholds and Settings

Object name: vega Resolve e lame

All | Registry | Favorite | Manual > eup || min :[_ 0.0 max :[1.112¢ K
RA: [18:36:56.336 | DEC: +38:47:01.28 4 S

| Polarbase SSAP service for ESPaDOns /Narval spectra g min :[__0.0] max :[ 150.0]

Al min <[ 0.0] max : |

SEARCH RADIUS: 10 arcsec
Visr  |+v/data: 0.0 plot: _20.6|

POLLUX Database
POPSTAR with Chabrier IMF BAND:

POPSTAR with Ferrini IMF TIME:

[1.E-26 jy]

Template
All Species
HI, A=1 (J=2.5 - 1= 1.5) Tag = Xvald-1 W
= 6564.61 (+0.00) Angstrém
Elow = 118352.54 K Eup = 140269.72 K
= Aij = 0.00E0 Gup = 0
< VAMDC refe
Polarbase ssaP (D % R

POPSTAR with Kroupa IMF FORMAT: |none

POPSTAR with Salneter (1955) IMF with m=(0.15-100)Msun. e

Deselect all Selectall Add service 1ueryData&POS=279.234734787,38.7836889564SIZE=0.002777777777777778 _ Advanced | Query

Database

FLUX_NOR

Index Datalength| _TargetPos spectralsi FluxAxisUnit | 1
19990 |narval 201 vega 107 3803 279235 7 nanome =

lnanval 201 vega 108 3803 279.23538.7837

nanval 2 279.235 38.7837

4 7837 L L : :
g 6550 6555 6560 6565 6570
837 nanometer Wavelength [Angstrom]
7837
7837 93/ X Toals Stack/Mosaic |
. Displa
o B shift Search Range BBy

6357l Xiop |Frequenc,
7837 nanomet [+] -] [56357]Go] 380 | s WiShow
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1. Stellar spectra (with VAMDC CHIANTI database)

ece Simple Spectral Access (SSA) Frequency [GHz] |/ Fit | Tools | Advanced Fit |
(EIEROESTES T Reauget 457250 457000 456500 456250 456000 [_infopanel Overlays Species ||
Global Parameters Optional Parameters
B bt rog - warg/np [~] [auen] ‘ : : : e s
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Absorption Sp »’Ctra (With Ad’Hoc database)
| PyBolt module (in progress)

PyBolt Simulation [Database: /Users/bottinelli/PycharmProjects/pybolt-data/HD42111/AtomicData-210226.d]

Modeling Minimization MCMC plots

Windows Components

Name: HD42111-1805 1 /35 o =2 + Datafile (@ HD42111-1805.d Component 1 E - -> =

Spectra: Min 1807.80 Max 1808.60 Step  5.00e-03| Shift 0.49 Yoffset -8.15 Vradiat (kM/S)  28.26 b (km/s)

Continuum: a  1054.03 a 204.46 az -7387.16 as 27325.05 as -35666.67 Vrurbutent (KM/S)  3.02 Temperature (K) 10.00

[ Convol. LSF Double Gaussian FWHM; 1.66 FWMH; 379 Ratio 0.22 Selection v Species Mass N (cm-2)
v Si 0 2.25e+15

Species Filter

Selection Species Wavelength (A) Fosc Gamma (s-1)
Si 0 1808.0126 2.08e-03 2.38e+06

1807.80 1807.89 1807.98 1808.07 1808.16 1808.24 1808.33 1808.42 1808.51 1808.60
Wavelength (A)




Absorp’tion spéC’tra (with Ad’"Hoc database)
PyBolt module (in progress)




lIl. Radiative transfer: LTE

1) Line identification through VAMDC » |
2) LTE modelling using the partition function, Aij, gu, frequencies given by VAMDC
: -

Frequency [GHz]
Ll =il 1153 115.29 115.28 115.27 LTES.CG Ll 21 115.24 115.23
T T T ]

15 | |
1o L CO (v=0) Tag = 28503 ; / i
“5 T (DCS - ElecState=X, V=0, J=1, - DCS - ElecState=X, V=0, J=0) |

v = 115271.2021(x0.0001) MHz
10 — Eup =5.53 K Aij =7.20E-8 Gup =3
Other frequencies proposed: [115271.2018+5.0E-4]

o 75 -
£ CO (v=0) Tag = 28503
= (DCS - ElecState=X, V=0, J=1, - DCS - ElecState=X, V=0, J=0)
5 v =115271.2021(x0.0001) MHz Eup =5.53 K Aij=720E-§ Gup=3 —
Component 1 (Visr = 6.00) Tau = 5.326E-1 Tex =35.0 (LTE)
. Other frequencies proposed: [115271.2018+5.0E-4]
0 — -

| | 1 | L I | | |
-100 -75 -50 -25 0 25 50 7S 100
Velocity [km/s]




Data Template
[IRAS16293_SS/iram.bas| Visr data: | 3.8 in: Telescope | 772 AlliSpecies |)| Load config D a a
Name ~ Tag |Sel.| o . ]
C-13-N 27004/ ]|~
Tuning C-13-N 27505 L]}
Range min: [79.9948749] max: [281.004874] [GHz ~ | Band: [ 60.0] [km/s - E:g:g'“ ;g;gilg H v D —
c-13-0 29501([¥] Dlspley . ] .
Threshold C-13-0+ | 29519/ []
C-13-0-17 | 30503|[]
Eup min: | 0.0| max: | 150.0 @Aij min: 0.0] max: . C-13-0-18 | 31502| L]
C-13-0-1...[ 31511[[]
i T mac A T i I mac i I mac | c-13-5 45001[ [] .
Jup min:[* | max:[* | Kup min:[* | max:[* | Lup min:[* | max:[* | Mup min:[* | max:[* | Ci3-sve | 4sso1[[1]-| Save config
LTE-RADEX [v] ‘
U U J &
Telescope Observing Mode Background Noise Oversampling C C C C
[]Tmb->Ta* Thg: |2.73 EE rms: 0.0 IEE Oversampling: 3.0
[ Continuum | [v] Component 1 [x] | + . > * o . . o . o
Mode: [Full Radex || ] Interacting NH) [em™): (7,522 |
Mole(ules:‘—» Operations -~ |v Geometry: [Sphere v Visr* 3.8 ‘ km/s M| A . A A
Species ~ Tag Database \ Collision Compute [ N(Sp) (cm™) ‘Abundan(e (/...‘ TKin (K) ‘ FWHM (km/s) ‘ Size () |
C-13-0 | 29501/CDMS |13C0-0-p-H... | ! 4.00E16| 5.33E-7| 100.00| 4.00] 3000.00|
[ ) o Cassis 6.0 - database from SQLITE (cassis20200513-FORCOM-HFS-IRAP.db)
File Edit Modules View Scripts Windows Database Preferences VO Help
@ A 88
Line Spectrum |
Frequency [GHz] Fit | Advanced Fit | Tools
220.42 220.415 22041 220.405 220.4 220.395 220.39 220.385 220.38 220.375 InfoPanel [ Overlays i Species L
T I I I I I I I I I ] Thresholds and Settings
Al ] min <[ max (1500 [~)
5 — Aij  min : *| max : *
—4r C-13-0 (2 _ 1) Tag = 29501 — Visr data : 3.8 plot: 3.8
= - v = 220398.6842(+0.0001) MHz Eup = 15.87 K Aij = 6.08E-7 Gup = 10
= Component 1 (Vlsr = 3.80) Tau = 7.219E-2 Tex = 100.5 (RADEX) — Template
R Collision file: 13CO-o0-p-H2.dat | All Species l'
b | Species « Tag | Database |Sel.
(c-C3H2)CH2 52507|CDMS Ll]~
0~ - (0-18)2 36505|CDMS L=
13C-CCH, v4=0,1mS 38504|CDMS L]
1 L 1 L - = 13CH 14003))PL ]
-20 -10 0 10 20 50 13CH313CN 43005|)PL O
Velocity [km/s] 13CH3CH20H 47094|IRAP O
13CH3D 18006|PL L]
Reference frequency: 220398.68 <9 |[15_NO 31009))PL O+
X Tools | Y Tools | Stack ‘ Display

Line sorting
Plot

ber: < 2 ,2] / 2 >

Frequency | v

Step:

< 22.19 MHz

[] Show signal s
[] Show image u—

Display

To do: retrieve some collision files from VAMDC, through Spectcol




V. The'AIadin connection: VO

https:/ /aladin.u-strasbg.fr/ developed by CDS Aladin team (Centre de Données Astronomlques

de Strasbourg)

Select database for the Cube (E.g. MUSE with ESO ObsTAP) and extract a data sub-cube (ESO
SODA: datalink): define a polygon, extract the spectrum from the polygon and send to CASSIS
(cursors and spectral profiles are synchronised between the two applications) &

eo0e Aladin v12.0 ece ALADIN CASSIS PLUGIN 6200 - 2021-10-21 1002
T o ESl  Frame ] —— 7 P “A@L &l AL B®
MASS AGALEX AGaia ASimbad ANED — T
Frequency [GHz] 1 infoPanel | Overlays | Species | Fit | Tools | Advanced Fit
458000 457500 457000 456500 456000 455500 455000 454500 [ Thresholds and Settings
T T T T T T T T
7.0086 - 0.0/ max :[ L5es| [k |+
L Hi
G 1= 6564565647 A 0.0] max : [ 150.0]
65086 - Elow = 11835280 K Eup = 14026960 K 4
[ i = 421E6 5 ]
6.25¢6 Aij= 4216 51 A]=] min <[ 1€-5] max |
60086 - 4
5.7566 - 0.0 plot: [ 0.0 [kmys[+
5.5086 -
s esusaom A 1
5.0066 - Elow= 18819k Bup = 2036 2K -
preal Aij=291E3 1 | Mm@ T owabue
E 25501 cows
DRt - 40502 Coms
B azses 28503 cows
) 50502 cous
2 o0 V=0 4501 cows
< srses - 1 Hacs 46509 cous
£ 3s0e - N 4 Has 34502 coms
Eoaml  heesamd 1 [Hoes S7e0t o
3 3256 Elow = 7007 K Eup = 22036 61 K T — o s,
& 3008 - et - Hi XASD-H1
B 275m| = oMEA ] HNC, v=0 27502 cous
s N2H+,v=0 29506 Coms
£ 2508 1 N XASD-NZ XASD
S 2ases| ] ocs,v=0 60503 cous
% o 17001 iy
¥ 20086 - 1 o-H2C0 30591 vasTEL
S w7ses - 4 0-H20 18093 VASTEL
e - ] p-H2CO 30581 VASTEL
p-H20 18083 VASTEL
L2s¢s - 1 5i0,v=0-6 44505 cous
1.00€6 - ] ] 50,v=0 ‘asso1 cows
7.5085 - [ 4
Sws| 1 i ]
2.5085 - ) S - . _
p — - e —
25085 - -
-5.00€5 - ‘ | 4
7.5065 |-
SO 1 L ! 1 1 L 1 L 1 L
G o ew R GD | BE G0 Gm 6D GD @Y GF
Wavelen ath [Angstrém]
| XTools | ¥ Tools | Stack/Mosaic | Z Tools
Shift | Zoom | Search | Range Yop [Frequeney =] G2 -
| [<<l>5] |- [555.951ca] [ 1100 fset -
x Plot min/max Xpor Wavelength |~ [Angstrom [~ le dat
6500.952 |/ 6610.952 [Set
(0 2022 Université de Strasbourg/CNRS - developed by CDS, distributed under GPLY3 0sel/105rc640Mb }

http://cassis.irap.om .eu/?page=publicationsandtalks

https://wiki.ivoa.net/internal/IVOA/InterOpNov2021Apps/2021-IVOA-Northern-Fall-interop-CASSIS-

Aladin-Plugin-final. mp4
http://cassis.irap.omp.eu/download/presentations/Cassis Adass 2021 D3-001.pdf



http://cassis.irap.omp.eu/?page=publicationsandtalks
https://wiki.ivoa.net/internal/IVOA/InterOpNov2021Apps/2021-IVOA-Northern-Fall-interop-CASSIS-Aladin-Plugin-final.mp4
https://wiki.ivoa.net/internal/IVOA/InterOpNov2021Apps/2021-IVOA-Northern-Fall-interop-CASSIS-Aladin-Plugin-final.mp4
http://cassis.irap.omp.eu/download/presentations/Cassis_Adass_2021_D3-001.pdf
https://aladin.u-strasbg.fr/

1. The Aladin connection: VO

2
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Figure 2.  Selected areas on the cube field in Aladin (left) with the corresponding spectra
in CASSIS (top right) and integrated spectral plane in Aladin driven by the blue limits set on
the spectrum into the CASSIS window (bottom right).



