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DESERVATORE VIRTUEL CRANI

astrophysique & planétologie

Summary

*General presentation
=Tools for spectra

VO functionalities

*SLAP V2 client implementation :
use case with CASSIS

What is planned for the future version
*Links
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@Irap  General presentation 1/2 GS©

hysique & planétol

*Tool to access, read, visualize, treat and analyze
electromagnetic spectra using chemical species,
models and other synthetic or observed spectra

Example of the line analysis tool:

S DN RN WE AT
inspecting CCH lines in the s |

174745 17474 174735 F;‘?;lgsncy [(1;;‘41127]25 17472 174715 17471 ’/ SSSSSSS
| Ii A R RS
* observed spectrum oo m 1| s
from IRAM telescope (black) D=
- . . = M+2EL); RADEX []
* overlaid with an LTE model (pink) v
uuuuuuuu
] — ]
. . . - . [¥] W Fit residual [_]
* overlaid with a fitting curve with 3 | .l N
gaussians (red) st g o 10y flemma
l e ) Other Spedies
* with other species possibles lines |z s s i
: Plot number: | < |2 |/ 18
(green) T m— L =
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@rap  General presentation 2/2 &SSO

*CASSIS is part of the french structure OVGSO (Great South Western Virtual
Observatory)

=Several ways to run it
= On the fly
= http://cassis.irap.omp.eu/online/cassis.jnlp

= Via an installer
http://cassis.irap.omp.eu/download/installCassis.jnlp

= Download the tar.gz file and run the jar file by script shell or batch
http://cassis.irap.omp.eu/?page=installation

*Regular update every 2 to 6 months

normally but
= Previous version 5,0 : July 2017
= Last version 5.1,1 : October 2019

=> We are back
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@irap Tools and fitting for spectra GS©

oooooooooooooooooooooooo

|/Fit “Tools | Advanced Fit

=Tools
= Addition, subtraction, division, multiplication, average, resample,
smooth, apply red shift, change visr

"Fit
= Fitting Multiple Gaussian, Lorentzian, Voigth, sinus cardianal,
polynomial ... profile,

=Advanced Fit :
= A Fit module with constraints such as fixing the offset between the
positions of the Gaussian peaks

If you need more tools, let me know ...
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@ira . . GSO
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ P VO functionalities

SAMP to exchange with other VO applications
=SSAP, EPN-TAP to retrieve spectra
=Datalink Prototype with SSA result

*Line identification
= VAMDC with citation using the query store

= SLAP
= SLAPvV2 prototype
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@irap SAMP functionality L5e

astrophysique & planétologie

SAMP Connection taking into account all the SAMP metadata

TOPCAT(1): Activation Actions

Window Actions Help

Frequency [GHz]
+ ﬁ ﬁl 5; % & & f(@) x 800000 700000 600000 500000 400000
| I I | I .
Activation Actions for 1: M31-RCSED_SSAP &
Actions i|rDescription 205 L _
% [ send Sky Coordinate|~|| {||Send the content of a file or URL column as a

Z||Spectrum to an external application using SAMP op - 4
:[rconfiguration

% [ Display image

- . . - 2
+ [IDisplay image region ‘|| Spectrum Location: |accref |v| = 175 T
% [ILoad Table =|: ) : 4 15- T
% ] Plot Table Spectrum Viewer: |Cassls |v| ;]“
$ O send FITS Image || 512-5_ B
+ 3
i Send Spectrum |"Status %’3 10+~ T
s | Display Cutout Image || :
- Y I~ L -
D - ; Invoke now on row 1 = 75
A T T © oL |
[[Baculte =
TOPCAT(1): Table Browser £ E 25 .
Window Rows Help h g _
B & [of X 25 1
7oL _
Table Browser for 1: M31-RCSED_SSAP | | | \ | |
ssa_specstart| ssa specend | ssa le...| fluxaxis |spectrals fluxsi 4000 5000 6000 7000 8000 9000
1 3, BOOGRE-7 8, DO00RE-7 2 [FIT 1E-10L |1E-10 MT-3L-1 |a Wavelength [Angstrt'im]
2 3, BOOGOE-7 8, 0000E-7 2 |FIT 1E-10L |1E-10 MT-3L-L/1=]
3 3, BOOGOE-7 8, DOD0RE-7 2 [FIT 1E-10L |1E-10 MT-3L-1
4 3, B0000E-7 8, 00000E-7 2 |FIT 1E-10L | 1E-10 MT-3L-1
3 3, BOBOCE-7 8, 0000CE-7 2 |FIT 1E-10L [1E-10 MT-3L-1 |+
[ D

Total: 10 000 Visible: 10 000 Selected: 1
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GSO

-
@ l E DESERVATORE VIRTUEL CRAND SUD DUEST

astrophysique & planétologie

P EPN-TAP CASSIS Module

"Developed on VESPA project
=Target name resolution with Quaero API from IMCCE

EPN-TAP x

CIPFS

Service URL |

| Table name |

Send query

short_name res title ;| Query parameters
GCP TAP PVOL EPN-TAP TAP service || Target name Jlupiter |
IAA and CAB TAP iCross section valufes TAP serlxlfice Time min | |max| |
kS IR spectroscopy of comet Halley 2
ILLUG7P lllumination maps of 67P 7| { Spectral range | |
LATMOS TAP SPICAM TAP service ~ /| Dataproduct type |Spectrum >
LMD TAP MCD TAP service Query for the selected service(s)
MAAST M4AST - Modeling for Asteroids :| SELECT TOP 20 * FROM #tablename# WHERE target_name LIKE |
MagnetodiscRoR  |Magnetodisc Run on Request :| upiter' AND (dataproduct_type LIKE 'spectrum' OR dataproduct_t
PADC TAP Maser PADC TAP Server on voparistap-maser.obspm.fr TAP sen—|:| ype LIKE 'sp")
I'-'".ﬂiri]"r"lT.ﬂ.D ViNEyent IPANC TAP Sorusr nn wnnaric tanuneysnt nhenm fr T.tl.l:i :.i_ ;

(iks | maast | apis |

granule_uid file_name granule_gid obs_id dataproduct_type | target_name |target cl... = time_mi
05h902000 proc 05h902000 proc.fits |processed data |oSh902000 |sp lo satellite 2451436.33322
objy03080 1D objy03090 1D.fits 1D spectra objy03080  |sp Ganymede satellite 2455520.5924
ocbuil 020 proc pdf  |ocbuil020 proc.pdf  |processed data |ocbuil020  |[sp Ganymede satellite 2456681.4248
05h902040 x2d 05h902040 x2d.fits  |original data 05h902040 |sp lo satellite 2451436.2450
05h9020e0 proc pdf [05h9020e0 proc.pdf |processed data [05h9020e0 |sp lo satellite 2451436,3074
od¥m01080 1D pdf  |o4xm01080 1D.pdf  |1D spectra 04¥km01080 |sp lo satellite 2451049.3851
ocjpll030 proc pdf |ocjpll030 proc.pdf |processed data |ocjpll030 |sp Europa satellite 2457076.0808
Al |
VOTable data parsed | Download... || Display... || Open result |
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astrophysique & planétologie

@Irap Datalink prototype on CASSIS GSE

*Collaboration with the Pollux service (Michele Sanguillon) to
compute a convolution or get the provenance on spectra

File Edit Modules WView Scripts Windows Database Preferences VO Help

IE =TT N N =1

Full Spectrum |

Frequency [GHz] Fit | Tools | Advanced Fit |
352500 250000 247500 InfoPanel | overlays | Species |
I I l Plot Info
1 —
e Spectrum Analysis 2
09— . s ap?REQUEST=getData&ld=.
= o
[_l‘ 085 — in: SKY Lo [MHz] : unknow visr: 0
T 08
2 075 -
~
S [~ il ta | Original Metadata | Datalink
= o085 | | =
= rovenance —|
o 0.6 -
é 055 CCEesSSs = |g4.02—1.0t2.0_E0.00C0.00H0.0000.00r0.0DS0.00_wS.Spec.FITS
E 05 - resourceldentifier: ivo://graal.fr/datalink/prov
'-T'é 0.45 — id: g4.0z-1.0t2.0_a0.00c0.00n0.0000.00r0.00s0.00_WVIS.spec.FITS
= 04— responseformat: |PROV-JSON |v| T
= -
0.35 depth: [o [~]
0.3
025 Copy source || Send |
| 1 1 1 1.
8500 8525 8550 8571l speconvol
Wavelength [ Access URL: [nagLAMBDA_WIDTH=100,0&%_MACRO=0,0&LAMEDA_C=8525.0]
r X Tools | ¥ Tools | Stack/Mosaic | resourceldentifier: ivo://ov-gsoftsap/speconvol
Shift Zoom Search Range X, E link: g4.0z-1.0t2.0_=0.00c0.00n0.0000.00r0.0050.00_VIS.spec.FITS
op B
[<<|==]/|[ + | - |||[e57.51] Go] |L55.02] set] e 0.0 |
XbotE |
Vv _ROT: [o.0 | ~ !
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@ira

astrophysique & planétologie

SO

DESERVATORE VIRTUEL CRAND SUD DUEST

P VAMDC client

"Interrogate the atomic VALD database with the VAMDC protocol
"Interrogate the query store of VAMDC to obtain a link to the
references of the lines and the DOI

Cassis 5.1.1 - database from VAMDC (http://vald.astro.uu.sefatoms-12.07/tap/)
File Edit Modules View Scripts Windows Database Preferences VO Help

E =N T ETNT WS = 1L

f Full Spectrum |

Frequency [GHz] F Fit | Tools | Advanced Fit |
351610 351500 351590 351580 351570 351560 InfoPanel r Overlays r Species |_
I I I I I I Thresholds and Settings
0.952 — —
Eup min : | # max : | 1.566| |[K
0ss | i
— h- Aij min : | 0.0] max : | |
P 0948 -
; o045 L Visr data : 0.0 plot: 0.0 =
E Template
e ClEEE | All Species |v
E 094 - I?pecies - ]_OTUa[jg]_]_ XDaEsbase Sel.
- A= va L]~
= 0938 call A=40 ( _ Cal, A—40 100099 Xvald m
. J=05- ==
g J=1.5 Ca ll, A=40 100100Xwvald ] | =]
o Ca ll, A=40 100301 Xwvald [v]
T 0935 - - — ' =
= ) Tag = 100100 A . Call, A=42 100302|%vald 7]
S [ g3o A= 8526.3994(10.00_}_ ngstrém | Call, A4l 100303 x%vald =
g ° Eup = 132726.94 K Aij = 0.00E0 Gup = 0 Call A—za 10030apvald &
ERre| Wlsr = 0.00 km/s i Call, A=26 100305%vald [v]
: VYAMDC references Ca ll, A=48 100306[Xwvald r4
0.927 - | Ca lll, A=40 100101 [¥Xvald [v]
g Ca v, A=40 100102|Xvald O
Ca X, A=40 100107 [¥Xvald [ ]
0.925 ' L L ! — CaV, A=40 100103[xvald O |—
852625 85265 552675 8527 8527 25 85275 T T e =
Wavelength [Angstrém] Display
[ X Tools | ¥ Tools | Stack/Mosaic | Show signal I
Shift Zoom Search Range X, |Fre ven |v| |GHz |v| []show image mum—
|=:=:|:>>| | e I = | [527.57| Ge| || 1.32 ||Set| == i hiJ CLog [] Limit research to visible data
Xhot |Wavelength |v| |.ﬂngstr6m |v|
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@'rap SLAP V2 client implementation : LS50
use case with CASSIS

=Collaboration with
= Nicolas Moreau, Franck Lepetit, Evelyne Roueff

» Based on article THE ASTROPHYSICAL
JOURNAL, 555 : 839-849, 2001 July 10

*Prototype using a service implemented by
Nicolas Moreau using SLAP v2 : SESAM
= SpEctroScopy of Atoms and Molecules
= Dedicated to electronic spectra
= http://sesam.obspm.fr/19.04/vamdc/slap

i) cAssIs, functionalities and evolution plan & >
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@lrap SLAP V2 client implementation: GSG
use case with CASSIS

=Select the SESAM service

*Get and display a FUSE spectrum
=Zoom on range 1073 to 1082 Angstrom
*Display the lines of Di hydrogen

= Filter the lines

= Customize the display of the line
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

*Select the SESAM service implementing SLAPvV2 (not yet in the registry)

Cassis 5.1.1 - database from SLAP (htkp://sesam.obspm.fr/19.04/vamdc/slap)
File Edit Modules View Scripts Windows Database| Preferences VO Help

NS T TN W e e

Full Spectrum | Database Creation
Freq| Install a new database rFit | Tools | Advanced Fit | ‘

Preferences £

General [ Database Settings | Radex I Fit |

>

Database Type: SLAP -

Database Path: http://sesam.obspm.fr/19.04/vamdc/slap/ -

Default template: |All Species -

Sesam

Species sources colors:

Save Cancel
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

*Get and display a FUSE spectrum from SSAP with Target HD 110432

Cassis 5.1.1 - database from VAMDC (http:/f/fvald.asktro.uu.sefatoms-12.0...
File Edit Modules WView Scripts Windows Database Preferences 'H'D|He|p

E TN N N o | = 1L

_— [
Keyword(s): \Fuse| | | search Simple Spectral Access (S5A) -

Request
[] Far Ultraviolet Spectroscopic Explorer :E Global Parameters Optional Parameters
Query Object name: [HD 110432 Ui MEMIE Value
| Select All || Close | v — FLUXCALIB
- — RA: [12:4250.266 | DEC: [63:03:31.048 | | OUTPUTFORMAT
[ ] 6dF DR3 Simple Spectra Access = il |SNR
= | | [TARGETNAME
- . . . SEARCH RADIUS: [10 ||arcsec [+]

[ A High-Resolution Stellar Library for Evolutionary P...

] Allard, COND 2000 BAND: |Spectra| range; can he empty |

[l Allard, DUSTY 2000 TIME: |Time coverage; can be empty |

[] ARCHES fully calibrated spectral energy distribution... FORMAT: |n0ne |v|

[] AXIS-XMS Optical Spectra Bl

| Deselectall || selectall || Addservice || Find | ryData&P0S=190.70943988,-63.05862453&5IZE=0.002777777777777778| Advanced | Query
Results
[ FUSE &
Index ra_obs dec_obs coord_targ coord_obs url object
1 190.709375 |-63.0586111 [190.70937500 -63.05861111 |190.7093750 -63.0586111 |http:/farchive.stsci.edu/pubfvospectraffuse2/pll6140100000nvodhistfcal vo.fits |HD110432
2 180.708375 |63.058611 |180.708375 -63.058611 180.709375 -63.058611 http:/farchive.stsci.edu/pubfvospectraffuse2/m7277201 00000nvodttagfcal vo.fits [HD110433
4] i I [»
| Deselect all || Download selected || Download all ‘I Displgy selected l‘ Display all || Open || Clear results |
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@lrap SLAP V2 client implementation : LS50
use case with CASSIS

Cassis 5.1.1 - database from SLAP (http:ffsesam.obspm.fr/19.04/vamdc/fslap)

File Edit Modules View Scripts Windows Database Preferences VO Help

=@ A . 8

l/FuII Spectrum |

Frequency [GHz] FFit ["Tools | Advanced Fit |
3 250E6 3 000ES 2 750E6 2 500E6 InfoPanel [ overlays | species |
I f I I Plot Info

120E-10 — —
Spectrum Analysis 1

1.20E-10 — -
1.10E-10 — ] E— p116140100000nvodhistfca... [... |

1.00E-10 -
9.00E-11 .
8.00E-11 .
7.00E-11 - .
5.00E-11 — — ol
5.00E-11 — .
400E-11 - .
3.00E-11 - .
2.00E-11 - .
1.00E-11 | .

0.00E0 | L -

-100E-11 —
| | | |

1 1 1
300 950 1000 1050 1100 1150 1200
Wavelength [Angstrim]

in: SKY Lo [MHz] : unknow visr: 0

FLUX [erg /cm™2 /s /angstrom]

rXTools 'Y Tools | stack/Mosaic |

Shift Zoom Search Range
[=<][>=]|[ + | - |||[204.51] Ge]| |[315.02] set] Xeon [Frequeney [y ]|GHz [~] ClLog

ot |Wave|ength |v||Angstrﬁm |v| ’
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

=Zoom on range 1073 to 1082 Angstrom

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.fr/19.04/vamdc/slap)
File Edit Modules View Scripts Windnw5|Datahase Preferences VO Help

£ H — ||IW“| _m_JSPECtF Analysis 1 X

spectrum Analysis 1 g
Data

[onvodhistfeal vo 4.fits| Visr data: 0.0 |km!5 |v| in: | ‘ |Te|escupe m LU |

Tuning

Range min:|| 1073.0 l‘nax: 1082.0/|JAngstrim |+

D'Splay

Save config |
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@lrap SLAP V2 client implementation :
use case with CASSIS

SO

DESERVATORE VIRTUEL CRAND SUD DUEST

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.fr/19.04/vamdc/slap)
File Edit Modules View Scripts Windows Database Preferences VO Help

Ell=

el A e 8

l/ Full Spectrum |

Frequency [GHz]

8.50E-11 [ ! ! !

8.00E-11
7.50E-11
7.0C0E-11 [
6.50E-11
5.00E-11 [~
5.50E-11
S5.00E-11 [~
4 50E-11
400E-11 —
3.50E-11
3.00E-11 —
2.50E-11
2.00E-11 —
1.50E-11 —
1.00E-11 —
5.00E-12 -
0.00EQ
-5.00E-12 |-
-1.00E-11 = | 1

FLUX |erg /cm™ 2 /s /fangstrom]|

1075 10775

l/XTcmls [ ¥ Tools | stack/Mosaic |

1080

Wavelength [Angstrém]

2.7/95E6 2.790EG 2.¥B85EG 2.780EG 2.775E6 2.770EG

Fit | Tools [ Advanced Fit |
InfoPanel " owverlays

I

Species |

Plot Info Q‘

Spectrum Analysis 1

in: SKY Lo [MHz] : unknow

Shift Zoom Search

[s=l=2]| [ ] -] [oez.26]Ga] | “tow [Ereauency

Xpot |W’ave|ength

|v | |Angstr6m |v|

L

oy

E— 116140100000nvodhistfca... [...]

visr: 0

Remowve All

Observer & comprendre
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

=Click on specie DiHydrogen from the list of species retrieved with
SLAPvV2 protocol in the Species CASSIS tab to display the line

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.fr/19.04/vamdc/slap/)

File Edit Modules WView Scripts Windows Database Preferences WO Help

CE ST N S e = 1

l/ Full Spectrum |

Frequency [GHz] |:Fit [ Tools | Advanced Fit |
2. F795E& 2. 790ES 2. 785ES 2.780EG 2. 775EG 2. 770ES InfoPanel r Overlays Species |_
850E-11 |- ! ! I T I l ] Thresholds and Settings ;
8.00E-11 [~ ] Eup min : | 0.0] max : | 1.5E5| |[K|~
F50E-11 — 1
_, ¢.0CE-11 - — Aij min : | 0.0] max : | #
S Zggg:ii : : Visr data : 0.0 plot: 0.0
= .
Eg SS0E-11 +— — Template
s 500E-11 - N All Species [ -
5“ BERIS=IL | ] Species =~ Tag Database|Sel,
%;E ;ggifii B ] Carbon monoxyde 20003|[sesam [
o - — 1 Dihyd 20002 [+]
2 z00E-11 — H;dyror;gr?geuteride sremEay ]
%D S 50E-11 — — Molecular deuterium 20000|sesam L]
e 200E-11 - —
§ 150E-11 — —
= 100E-11 — —
S 00E-1Z2 — —
0.00ED — —
Z ey 1M 0V W0 O R AT,
. 10725 1075 1077.5 1080 10825
Wavelength [Angstrdm] Display
[ X Tools | ¥ Tools | Stack/Mosaic | Show signal I
shift Zoom sSearch Range X, |F | | |GH | | [ show image M
[=<]==]|[ + | - |||/[oez.55[Ge] |[10.51 |set] o [ s ~ = ~ e Limit research to visible data
Xpot [Wavelength |~ |[Angstrom |~ | | DisNay |
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@irap

astrophysique & planétologie

SLAP V2 client implementation : =0

use case with CASSIS

*Filter the line changing the max low energy of lines with the jython
module of CASSIS (prototype version)

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.fr/19.04/vamdc/slap)
File Edit Modules View Script5|windaws Database Preferences VO Help

I TR s L = 1

rfFuII Spectrum | |lython scripting|

Jython Script - fhgme/jglorian/Cassis/CassisUseCase/setElowSlapvz.py

e B E & ¢ & 4 8 & = ] %

4+ | setElowSlapv2.py ¥ |

01 from eu.omp.irap.cassis.database.access.slap import SlapDatabaseConnectionVZ ol
02 @ 5lapDatabaseConnectionV2.setELOW MAX OTHER SPECIES(2600)

03

[ 4] n
El Console

$$% from eu.omp.irap.cassis.database.access.slap import SlapDatabaseConnectionV2 =

]!“I!LCASSIS, functionalities and evolution plan
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

*Click again on Display species button

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.frf19.04/vamdc/slap/)
File Edit Modules View Scripts Windows Database Preferences VO Help

E I TN W= 1L

fFuII Spectrum |

Frequency [GHz] FFit rTunls rAdvanced Fit |
2.795E6 2.790E6 2.785EB 2.7/80E&6 2.775E6 2.770EB InfoPanel r Overlays r Species |_

850E_11 - 1 1 1 T ] Thresholds and Settings

8.00E-11 — N Eup min : | 0.0 max : | 1.5E5| |[K|w

7.50E-11 — —

7 00E—11 — - Aij min : | 0.0] max : | *|
2 6.50E-11 | —

Visr data : 0.0 plot : 0.0 (km/s

£ so00E-11 N plot :[__0.0]
Eﬂ S5.50E-11 - n Template
= 5.00E-11 - ] All Species |v
1% — — —
= AEE=ll Species = Tag |Database Sel
£ 4.00E-11 [~ —
= . Carbon monoxyde 20003 |sesam []
g 3.50E-11 - n Dihydrogen 20002[sesam [v]
= 300E-11 — Hydrogen deuteride 20001 |sesam ]
%‘D 2 50E—11 — ] Molecular deuterium 20000[sesam L]
§ 2.00E-11 — -
3 1.50E-11 — —
- 1.00E-11 — —

5.00E-12 — —

0.00EQ — -
—-5.00E-12 — —
S | || 1 ]
1075 10775 1080
Wavelength [Angstrém] Display
[ X Tools | ¥ Tools | Stack/Mosaic | Show signal s

= []Show image
Shift Zoom Search Range Xyop |Frequenr_y |' | |GHz |'| e o
<<|== + | - |/|losz.26] Go|| |[ 9.91 |set] CiLog m esearch to visible data

Xhot |Wavelength |v||J\ngstr6m |v|
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

=Click on a green line and right click to edit

Cassis 5.1.1 - database from SLAP (http://sesam.obspm.frf19.04/vamdc/slap/)
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@irap

astrophysique & planétologie

=Customize the display of the line

Text parametres 0

Font :
Typeface :

Orientation :

Transparency : Transparent

Dihydrogen

h = 1074.31 Angstrém

Serif

SLAP V2 client implementation :
use case with CASSIS

-

Eup = 135578.95 K

- Size: 14
None w | Text Color: | |
90.0 +| Bg Color: L1
Opaque
|§I{ Cancel
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@lrap SLAP V2 client implementation : LSO
use case with CASSIS

Cassis 5.1.1 - database Ffrom SLAP (http:ﬂsesarkobspm.l‘rﬁ9.04{vamdc{slapn
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client implementation

= Automatically add filters using the capabilities
offered by the service

*Possiblility to display directly on the plot all the
Information of all the lines

*Change the default template of lines information

*Add link to the references as VAMDC for the
citation (if service provided it)

) cASSIS, functionalities and evolution plan 5
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@irap What is planned for GCSO
the future version

=Externalize modelization in python

=Development of a SIMDAL access module
= Collaboration with Franck Le Petit to interrogate
the ISM database

*Read more types of files containing spectra

"|Interface with new chemical species databases
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@ | I:
astrophysique & planétologie

"CASSIS
http://cassis.irap.omp.eu

*OVGSO-DC
https://ov-gso.irap.omp.eu/

*POLLUX
http://pollux.oreme.org

"[VOA
http://www.ivoa.net

"VAMDC
http://portal.vamdc.org
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Links o

*VALD
http://vald.astro.uu.se/~vald/php/vald.php

*Topcat
http://www.star.bris.ac.uk/%7Embt/topcat/

"VESPA
http://www.europlanet-vespa.eu/
EPN2020.shtml

*Quaero API
https://doc.ssodnet.imcce.fr/index.html

SESAM
http://sesam.obspm.fr/
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