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Spectroscopic and molecular databases
(JPL, CDMS, NIST, HITRAN, Basecol, LAMDA)

Observed spectra

mm=p LTE model and Radex _ (laboratory or

n—p Parameters to vary: N, felescope)
Av, choice

mb 1'he mo ecule and
telescope, beam dilution...

Synthetic spectra, Line identification, Adjustment of the source parameters
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| CASSIS Tools |

Cassis-3.0-betal21012-build3887 beta - IRAP

File Edit Models View Scripts Windows Templates Configuration VO Help

A bl =Y T N 85 °

Spectrum analysis Scripting
LTE Radex
v v
Loomis-Wood Manage templates
v
LTE Comets M
2 o o e .
v X minimization
Laboratory absorption

v
Line analysis

v
Rotational diagram
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Spectral analysis

3 FN FD

Line Analysis

Data Template
Load | [LK/VAMDC/16293_3a.fus| Visr: 0 km/s | | Telescope [777 | Full CDMS ¥|| Load config
Name Tag =~ | Sel.
: PH 32501 [J -
Tuning D2CO 32502| []
R in: [ 799 0245| - | 859.6065| |GH Band: 60.0/ |[Km/ LLAn Y 32503| L
ange min: . max: . zZ|w and: . m/s|w “CH30H, vi=0.1 32504 = .
DCO-18+ 32505| [ Display
Threshold H2C-13-OH+ 32506| [ ]
HDC-13-0 32507 [LJ
Eup min: |0.0 |max: 150.0 | K |+ | Aij min: 1.0E—4| max: * 02-X, v=0 32508| []
C-13-F+, v=0,1 32509| [J
Jup min: [* | max:[* | Kupmin:[* | max:[* |Lupmin:[* |max:[* | Mup min:[* | max:[* | ?-za-tgm ggg}? % || Save config
Lir~r-aa 2acaal 1 1LY
LTE-RADEX
Parameters Imin Noise Oversampling
Telescope: | hifi [ | Tmb->Ta conv Imin: |0.0 | ImK | » rms: |0.0 | ImK | » Oversampling: M
l v]Component 1 [Xx]| | 4
Mode: |Full LTE v Interacting Tbg [K]: [2.73 N(H,) [em™*): |7 5€22 \ Continuum
Molecules:-- Operations -- |w Geometry: Vi 0.0 Km/s |w Continuum 0 [K]
Species Tag Database Compute N(Sp) (cm™®) Abundance (/H2) Tex (K) FWHM (km/s) Size ()
E-CH30H 32083 |VASTEL [] 7.00E16 9.33E-7 100.00 4.00 2.00
A-CH30H 32093 |VASTEL L] 7.00E16 9.33E-7 100.00 4.00 2.00
CH30H 32003|JPL L] 3.00E16 4.00E-7 100.00 4.00 3.00
*CH30H, vt=0,1 32504|/CDMS 1.00E19 0.00 265.00 3.75 1.00
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Spectral analysis

N N ™S

Cassis-3.0-betal21012-build3887 beta - IRAP
File Edit Models View Scripts Windows Templates Configuration VO Help

Gl W =Y N O 82

Full Spectrum | Line Spectrum = Contour Plot

Frequency [GHz] Frequency [GHz] Frequency [GHz) Frequescy [GHa] [ InfoPanel ' Overlays ~ Species l Fit ]
s 51148 4 (D 55 s 81505 sl $15.05 s 120485 1204 0oy e Thresholds and Settings
I ! l o
. | ‘ | Eup [K] min:|0.0 max : |850.0
< 04 1 1 oS T ] ——— [
I - - 329 Aij [s -1 ]min:(o max: 0 \
04t | | . | Visr [km/s]: plot [0 | file: 0
20 - | 2 Z Z ! B
- koL 1~ - ' ‘ ’ .| FreqO [GHz): 811.445
- “ 1\ W Template
- . I ] [ISM 'v]
' - . - - _ Selections [with middle-click-and-drag]
Velocity [kms) Velocity [km /s Velocity [km/s) Vedocity [km/s) Display Reset last 1 Reset all
Frequency [GH2| Frequency |GHz] Frequency [CHz) Frequency [GH2|
PT L S YT L S V11 1 Y 1214 1945 1304 13035 33 15805 554 18 50
| [ | .
4 04} 1 » 1 - .
£ | it " | | % ..l , _
g N I 1"l 1"
0.1+ IJ‘ LI l I - 2.1} | ,‘ W . ol | |
41 - 41 - <1+ . 2]} -
Velocty [km/s) Velocity [km/s) Velocry [km/s) Velocity [km/s)
[ X Tools | Y Tools | Mosaic | Display
| Show signal
Line sorting: Eu v Gallery number: i - [1- _—
9 p ry List of plots: 1-8 (8 plots) [ show image
Show by: [None |w < |[r |r1| > Rows xCols: 2 | x |4 | { Display
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Jython Script

JUsers /vastel/ TALK/ VAMDC /CHIOM_RC_LTE.py

# Options ¢

P T

Spectral analysis

Cassis-3.0-betal21012-build3887 beta - IRAP

File Edit Models View Scripts Windows Templates Configuration VO Help

e Y T N

8

Full Spectrum |~ Line Spectrum = Contour Plot

19.3

J Run % Run Block “rload g Save W SaveAs.  Save Al X Clear Commem
+ ScriptRadextApy X CO RCopy X CHIOM RC LTEpy X
VAR eI eTaNs >
33 f Line 1
34 f13) = [857.94, 857,.98])
35
15 Mpex = (A ¢ “Jdelivery/telescope/pex”™
37 hifl = (A ¢ "Jdelivery/telescope/hifi”
15 )l.i_“a‘ = LA ¢ "Jdelivery/telescope/a
19 3")._‘3(0 - LA i i ¢ "Jdelivery/telescope/ir
40
41 userinputs =« L
42 telescope
43 tuningRange 3.024, 859,6065),
44 ng8ar
45 Min
45 P ..V]'
47 Frup
45 template ’
49 msoltags
50 fileName »
51 FsuffixName ont™],
52 extensionName
3 « "IRAS16293 ",
4 e "JUsers/vastel /TALK/VAMDC/",
55 r « 1.5,
56 « False,
$7 Un « False,
58 warning « True,
59 outputConcatFile = *°,
60
61 # Enter here the lines not to be excluded of the computation
62 motExcludediines » [9,1,2,3,4,5,6,7,8,9,10,11),
63
(21 # Lines data
‘
D Console
Best paraseters 1: PhysicalModel(visr = @, tex » 265, n_M2 » 1008, mmol » 10419, size » 1, fu'ms » 3

Total abd of points used in the computation « 856

Computing the best sodel... OK
OverSampling: S
Telescope: hifl
Computing the chi2 contour... OK
5%

‘<

19.25
19.2
19.15
19.1
19.05
19.0
18.95
18.9
18.85
18.8
18.75 +
18.7 -

|

|

LogI[Nmol_1 (cm-2)]

250.0

| X Tools [ Y Tools l

Range : { 245.0

IRAS16293 16293_3a (Data | InfoPanel |
Select :
\ Datafile IRAS16293 16293 _3a.
Chi2 Min Reduced: 0952876
NbPoints : 850
Degree of freedom: 2
Contour
X Value : Tex_1(K) -
Y Value : Log[Nmol_1 (cm... | w
Chi2 computing by : Sigma v
Min (8.08E2) 808.039
Max (1.033E3) 1.033E3‘
260.0 270.0 280.0
Tex_1(K)
285.0| " Init range | [(Jlog Display

ICharlo’r’re VASTEL
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o XoXe)

Spectral analysis

Line Analysis
Data Template
MK /VAMDC/16293 _3a.fus| Visr: 0 : Telescope 777 | Full COMS '] Load config
Name Tag » | Sel, | |
PH 32501 L] |a]
Tuning D2CO 32502]
Range min: [ 799.0245| max: [ 859.6065) [GHz |+ || || Band:[ 60.0 [km/s|v] e ;;;g:l -
DCO-18+ 32505 %‘ Display
Threshold H2C-13-OH+ 32506] (]|
HDC-13-0 32507
Eup min: 0.0 | max: [150.0 EE] Aij min: [1.06-4] max: * X, va0 32508
C=13<F+,v=0,1 32509
Jup min: [: max: [:] Kup min: f:] max: [:j Lup min: [: max: :] Mup min: :J max [:J S-a":m gz:‘lﬂ || Save config
A 3aciaL L]
LTE-RADEX []
Parameters Imin Nolse Oversampling
Telescope: | hifi | CJTmb->Taconv [ || tmin: 0.0 | [mk [+ ] ms: (0.0 | [mK] ] Oversampling: [3.0

~ [v/Component 1 [X] | + |

Mode: Full LTE |¥| ¥ interacting Th [KE: [2.73 | NHy) fem ™"k l7.5E22 ' R
Molecules: -- Operations -~ Iv] Geometry: |:]_J Vige' }o,o | [xm/;[v] [ Continuum 0 [K) ]
|___ Species Tag Database | ut | N(Sp) (em™®) |Abundance (/H2)  Tex(X) | FPWHM(km/s) |  Size(D | .
[E-CH30H 32083 VASTEL "ﬁ 7.00E16 9.33E-7 100.00, 4.00| 2.00| | P-betal21012-build3887 beta - IRAP
A-CH30H 32093 VASTEL L] 7.00E16 9.33E-7 100.00 4.00| 2.00/ | D Help
CH30H 32003)PL 3.00E16 4.00E-7] 100.00 4.00| 3.00| A
*CH30H, vt=0,1 32504 /COMS 1.00E19 0.00 265.00 1.75| 1.00| ’
Pa—— Pa—— " InfoPanel | Overlays | Specles | Fit |
L L = e Lz T = TR nsl e [ 5] Thresholds and “‘um
| | | - :
" s} | =l Eup[K) min:[0.0 | max: 850.0 |
= - A -
::» st { enf 1 Aljls "1 Imin: 0 | max: 0
| 1 0} [
ur- | B =L Visr [km/s] : plot 0 | file: 0
7., i g | 2 Z
" al 1w 4r 1ok FreqO [GHz]: 811.445
— - 1l em}
8 al ] " Template
1 1| 5= | am}
| § 1 :x;: : k- ) [lSll lv]
L ’ L - L ' L L —— | Selections [with middle-click-and-drag]
Velecty L 1] Velcry [Le, 3] Velocky sy ¥ Display l Reset last ” Reset all ]
Freqaessy 1042) Frequency 1042) Freqaency [Otrf
e " i e mn mi L [} (R 1) {300 ]
| | |
s 4 - o
8 )
a L ank
M- 1 M a1
AL g O g s}
" ul {\I " b = .
[ o
L 2] " L T8
er - 2 e 48 -
41r <4 |-
5 ) ;; T ' i 5 ) T T ' i
,  wecny Jums] Veocty [km)y) Vekscy [Le1] Veocky [um )
“XTools | Y Tools | Mosaic | Display
[l Show signal s
Line sorting: Gallery number: Ust of plots: [1-8 | (8 plots) [J Show image S
Show by: None v | L < (1771 > | RowsxCols: 2 | x |4 Display l




CASSIS database: link through VAMDC

~N

ID
Frequency + error
Einstein coefficient

JPL, CDMS, NIST associated with

LAMDA, BASECOL collision coefficients a fransition
HITRAN Self-broadened half-width (¥ se.f)+e,~,.o,.)
L CD N E"e"9Y|'e"e' ] A associated with
JPL, CODMS, NIST statistical weigt
Quantum number y an energy level

All of these can be retrieved through VAMDC in a unified way
(perfect for the matching of the quantum numbers in the case
of the collision coefficients)
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VAMDC librairies as used by CASSIS

Elaboration of a simple software (use of the spectcol librairies) that retrieves the data needed
for CASSIS through the VAMDC protocols (XSAMS deciphering).

Provider Provider
Get VAMDC PROVIDER Get VAMDC PROVIDER
no provider

ivo:/lvamdc/smpo-sample -
ivo:/ivamddreims-ethylene

ivo:/ivamdcdghosst
ivo:/ivamdc/chianti/django

ivo:/ivamdcd CDMS/Django
ivo:/ivamdcaivald/uu/django
ivo:/vamdcVamdcSpeciesDB-TapService

ivo:/ivamdc/OACatania/LASP -
Speces Species
Tag ? Tag =
Name = f Name =
Molecular weight ? Molecular weight
Part. Function Temp = partition ? Part. Function Temp = partition ?
Part. Function Q = partition ? Part. Function Q partition ?

Iransitions Transitions
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Provider

Spectcol as used by CASSIS

Get VAMDC PROVIDER

ivo:/ivamdcdsmpo-sample
ivo:/ivamdd/reims-ethylene
ivo:/ivamdc/ghosst
ivo:/ivamdc/chianti/django

ivo://vamdcd/CDMS/Django

ivo://vamdc/vald/uu/django
ivo:/ivamdcVamdcSpeciesDB-TapService
ivo://vamdcOACatania/LASP

D

|

Provider

Get VAMDC PROVIDER

<

2 2

Species
CDMS-83 QJGFAIRIUMAVXCW -UHF “Tag — ?
CDMS-96 QJGFAIRIUMAVXCW-0U
CDMS-98 QUGFAIRIUMAVXCW-VQE| Name = ?
CDMS-117J(UGFAIRIUMAVXCW-HQL~ Molecular weight = 2
CDMS-119(UGFAIRIUMAVXCW-2ZD ‘ ! :
CDMS-134(UGFAIRIUMAVXCW-RG|—Part. Function Temp = partition ?
GMS.1. FALRILIMAVXCWLUHL=p o1t Function Q= partition ?
Translions I
I] Gup | elowf | frequency error | aint Quantum N..
? [? ?

ivo://vamdc/smpo-sample
ivo://vamdcd/reims-ethylene
ivo:/ivamdc/ghosst
ivo://vamdc/chianti/django
ivo:/ivamdc/CDMS/Django
ivo:/ivamdc/vald/uu/django

ivo:/ivamdcVamdcSpeciesDB-TapService
ivo:/ilvamdcdOACatania/LASP

]

<

Species

CDMS-83 (UGFAIRIUMAVXCW-UHFFFJTag -
XCDMS-96 (UGFAIRIUMAVXCW-OUBT
XCDMS-98 (UGFAIRIUMAVXCW-VQEHI[Name =

XCDMS-117 (UGFAIRIUMAVXCW-HQM
XCDMS-118 (UGFAIRIUMAVXCW-ZDOI

Molecular weight -

XCDMS-132 (UGFAIRIUMAVXCW-RGIGEPart. Function Temp =
XCDMS-817 (UGFAIRIUMAVXCW-UHFF

K1

Transitions

— U,,

I

Part Function Q =

,L

28503

Carbon Monoxide

28.0

[2.725,

20, 9.370, .-

[1.4053, 2.1824, 3.7...

\4

Species ID

v
InChIKey

ID | qup elow frequency error aint | Quantum Numbers
SCDMS -90... '3 100 |115271. 2C2l 1.0E-4 |7.2036033... ,U—,;-,‘,’,‘,?,Q,‘Jio'){ifq
'SCDMS-90... |5 3.845033 [230538.0 11.0E-4 [6.9106122... |=2. vi=0-=1, vi=0
SCDMS-80...|7 11.534953 |345795.9899(2,0E-4 |[2.4966366... ||=3, vi=0-=2, vi=0
SCDMS-90... |9 23.069466 |461040.7681 [2.0E-4  |6.1265235... [|=4, vi=0-=3, vi=0
SCOMS-90... |11  [38.448131 |576267.931 |3.0E-4 [1.2213113... [)=5, vi=0-=4, vi=0
SCDMS-90.../13 57.67036 691473.076 |3.0E-4 [2.1374519... =6, vi=0-=5, vi=0
SCDMS-80.../15 [80.735419 |806651.8008 |4.0E-4 :.4223-32. =7, vi=0-=6, vi=0
SCDMS-90...|17 1107.642427(921799.7039|5.0E-4  |5.1340598... ||=8, viw0-j=7, Vim0
SCDMS-90... '19 138.390355|1036912.3... |7.0E-4 |7.3298815... J=9. vi=0-=8, vi=0
SCDMS-90... /21 172.978029(1151985.4... |[9.0E-4 [1.0063633... =10, vi=0J=9, vi=0
SCDMS-90...123 [211.404127(1267014.4... |0.0012 |1.33899%56... LI 11, vi=04=10, v..
SCDMS-90...125 |253.667181 |1381995.1... |0.0015 |[1.7352838... ||=12, vi=0- -,1_;»_\4”,_
SCDMS-QO....27 299.765576(1496922.9... [0.0018 2 20085 3. ﬁ-lB. Vi=04=12, v
SCDMS-90...[29  [349.69755 [1611793.5... [0.0021 [2.7389771... =14, witb'f_l‘s;v
SCDMS-90.../31 [403.461194(1726602.5... (0.0024 |3,3542527... =15, vi=0J=14, v..
SCDMS90...]33 _]461.0544541841345.5... [0.0028 14.0498262... |=16. vi=Oj=15. v
SCDMS-90.. 3:> 522.475129(1956018.1... |0.0030 |4.8286611.. J—l? Vi= O-J—lﬁ. v
SCDMS-90...[37  [587.720871[2070615.9... [0.0033 [5.6948070.. # 18, vi=04=17. v
SCDMS- yO..x39 656.789186/2185134.6... [0.0035 [6.6496799... J 19, vi=04=18, v
SCDMS-90... 141 [729.677434(2299569.8... |0.0037 |7.6947944... J =20, vi=04=19, v...
SCDMS-90...|43  |806.382828(2413917.1... |0.0038 |8.8342715... 7;-21. Vi=04=20, v...
SCDMS-90... .45 886.902435|2528172.0... (0.0039 |0.0010065... J=22. vi=0_-j=21. v
SCDMS-90.../147 [971.233178(2642330.3... [0.0039 [0.0011390... =23, vi=04=22, v
SCDMS-90.../49 [1059.371... [2756387.585|0.0040 |0.0012807... ||=24, vi=0J=23, v.
SCNMS.Gn 18] 11681 218 (2870236 4 100041 100014210 1e?8 vieOd=?4

4]




CASSIS Engine

- Full java (requires java 1.6 or above) - multi platform
* Tested on MacOSX, Linux and Windows

- GUI based, but scripting available
- Use of simple configuration files

- User-friendly automatic installer

- Frequent updates reflecting bugs correction
- Automatic and tunable update

- Bugs reporting system

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

- The complete database is resident on the laptop (< 1 Gb)

- Sqlite Format (no need of any extra software)
« Use of JPL, CDMS and NIST databases

» ortho-para-A-E separation for a few species (H20, HzS,
D20, D25, H.CO, D.CO, CH30H, c-C3H>, CH3CCH, H2D+,
D2H+)

- Allows a quick access with various sorting

- Regular updates to reflect new entries in the databases
- Can be populated separately by each user (expert mode)
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Atrochemistry and Physics of the
Interstellar Medium: gas-grain coupling

chemistry data

KIDA

gas
redictons
CASSIS (oisec: c:tions) VO Interf
Dustem | AIEEIEE 2 PIRENEA
Nahoon ESPOIRS

‘O
astrophysics data

LMFAOPS
CADE

other tools
Ideas??
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