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Astrophysical Templates
Protostar, Evolved star, PDR, PN, HII Region, Comet...
Observed spectra

(Telescope, Laboratory)

(JPL, CDMS, )%
CASSIS J
Telescope |:>

Spectroscopic databases

parameters Key for L
optimal

analysis

|

Molecular databases
(Basecol, Lamda...)

Synthetic spectra
(LTE, RADEX...)

Parameters of the source (T, n, N, abundances, size,...)

\\\\\\\\\\\\\\\\\\\




e Workehon NASA Herschel
@ """ 26-30 August 2013 Science Center @
CASSIS Software Tool Package

- Speeding up/simplification of the analysis of high resolution
spectral data

- Modeling minimization tool (LTE, RADEX for some species)
- Observation preparation tool (line strength, line blending,
DSB blending)

Full java : install on any platform

Current “stable” version : 3.4 (July 2013)

@irap Web Site: http://cassis.irap.omp.eu
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Engine - Full java (requires java 1.6 or above) - multi platform
« Mac OSX (10.6 - 10.8), Linux and Windows (7 & 8)

- Standalone version and HIPE plugin

- User-friendly automatic installer and updater
- GUI based

- Jython scripting available

- Use of simple configuration files

- Frequent updates reflecting bugs correction

- Yearly updates providing new functionalities

- Bugs reporting system (CASSIS SxR)
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Database - The complete database is resident on the laptop (< 1 Gb)
- Sqlite Format (no need of any extra software)
e Use of JPL, CDMS and NIST spectroscopic databases

e Plus extra parameters used by CASSIS

e Eup, Aijj, ...
e Ortho-Para separation for a few species (H20, H2S...)

e Use of LAMDA molecular database

- 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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CASSIS File Edit Models View Scripts Windows Templates Configuration VO Help

Tools a & A=Y N O 8

Scripting
Template Manager

Spectrum Analysis /
LTE-RADEX

Loomis-Wood

Comet
Lab-Abs
Line Analysis Contour Plot
@irap Rotational Diagram
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HIPE - [empty file]

File Edit Run Pipelines Scripts Window [Toa Help

CASSIS ceme vwis{ mmmmis XIS

PI . CN Osog)Tamer =\ o i (-0 d@Tasks x\ (@
ugin > g x (7 filesacont. - ve(® CH2D0H_100-200.py x (¥ H2CCO.py x (® models.py ¥ « » 5 || - APpicade
g D= Qe ‘ py| pacs-cal -\ Ja py x ¢ py x ¢ PY X 4> ¥ | By Category
'z User areas g m" CH3OH_MCMC.py [ Al
+ {{) Home Foidet 1® CO_RG.py
» B
' File System e |
o _\ o/
# models.py i%variab.. x\ (_ o
X % = ~
- Observations
L« I |
5% Outline x\ [ _ o
’ ) Console x\;; Herschel Science Archive \ (=0 ‘Name manageTerm
IPE> lineAnalysisModel = LineAnalysisModel() Ta]|[{S25S ManageTent
IPE> lineAnalysisModel = LineAnalysisModel() Package cassis.gui.te
IPE> manageTemplateModel = ManageTemplateModel() - -
0 wmD

[ (I |
irgp m—
: [[eoemw o <o

_ ’ .{‘y’/‘,, ) — )
mopEsEIEN S WMM@ @ %& (S}‘ )
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HIPE Users/caux/.hcss/apps/hipe/plugins/cassis/ 3.4/ scripts/models.py

File Edit Run Pipelines Scripts Window Tools Help

CASSIS  [eme essssaalars ___beesa

A

N «» 5.0 [ Editor ! = o Tasks x"‘\ <
PI Ug N PG v || 2N0 comenkaly x (# CH2DOH_100-200.py x (* H2CCOpy x) * models.py x . lneAn{ < b 3| | P20
fo User areas | | spectrumAnalysisModel = SpectrumAnalysisModel() % Al
+ {5y Home Folde cometModel = CometModel()
- File System 3 lababsorptionModel = LabAbsorptionModel()
’ 4 lineAnalysisModel = LineAnalysisModel()
5 lteRadexModel = LteRadexModel() ——————————— -
& p lineListProductVariable = LineListProductVariable() 2¢ variables x (0]
!  rotationalvView = RotationalvView() >
8 manageTemplateModel = ManageTemplateModel() X R x - -
Kl loomisWoodModel = LoomiswWoodModel()
10 contourPlot = ContourPlotModel()
- _OtherVariables |
© lineAnalysisModel
Ll lineListProductVariable
© manageTemplateMode!
25 Outline x (=0)
e <GS . |[Name ImeL‘srProductVar-ablqj
i eln’al’ysi? Conslo}e : ;1}‘ “'!II ‘;s,':,:‘?m: (‘ ;‘ <t '“'\ J’ =0 Class LineListProductVariabi{
m - e!na m - 1
HIPE> manageTemplateModel = ManageTemplateModel() EaeRage RSN el plos roatinie
IPE> lineListProductvariable = LineListProductVariable()

ir ap < || 117> ~!| | —
: [moemw o o

“esa__.._.... .. |Hifijec OED
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CASS I S File Edit Run Pipelines Scripts Window Tools Help

Plugin

> Navigat¢ « p 3.0

D Y

S T T

‘

HIFI_ss
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242

readme_IRAS
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
IRAS16293-242
> IRAS16293-242
Bl 1342214468_m
Bl 1342214468_m
Bl backup_134219
backup_134219
B vackup_134219

134219
|»

@irap
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+ Editor x

w | x ' manageTemplateModel x '~ New-1 x|’

11| |[ Fite Models
Data

Load | [UNKNOW | visr data: [ 0.0] | km/s
Tuning
Range min: 554.49 | max: 636.4615 .GHZ v

IRAS16293_2422_1b x

Templates Configuration VO Help

n:

NASA Herschel
Science Center

L Q< ®

[— 0| o Tasks x (=0)

¥ Applicable
|*® By Category
1= All

(s

Telescope | 777 |

27 Variables x (=0

» ¢ x -

-

L IRAS16293 2422 1b

________

History | Log | & Console x | Herschel Science Archive

HIPE> IRAS16293_2422_1b = fitsReader(file =

- | /Users/caux/16293/HIFI_ss/IRAS16293-2422_1b/IRAS16293-2422_1b.£fits")

HIPE>

HIPES l1ineListProductVariable = LineListProductvariable()

@ lineAnal  Open
» lineListP r
Open With »
) manag o —
Send To »
Show contents
Show methods
Rename
X Delete
| *]1|/ 5= Outline 7' Help in URM
Name » 7) Help in DRM
- 'V°~ Class Spectrumld
* | |Package herschel.ia.dataser.spe

E © IRAS16293_2422_1b
|||« I |

117 of 6223 M8 i L]

'eSa

=S HEIIENNDEDEEsEIID

OverPlotter

Spectrum Explorer

Power Spectrum Generator
TablePlonter

Cassis Spectrumld Loomis Wood
Cassis Spectrumld Line Analysis
Dataset Viewer

Cassis Spectrumld Analysis
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Manage Templates
Templates of CASSIS l’ Species of the selected templates
Manage Full VASTEL |Species| Tag~ | DB | Coll [C-Dens| Abun | Beta | Tex | TKin | Fwhm | Size | Veyp [Selected|
Full CDMS HDS 35001)PL -no-  |4.00E13|9.33E-9| 0.00E0| 100.00| 10.00/ 3.00/ 2.00/ 0.00E0| [] |+
Full JPL c-C3H 37003|PL -no- 3.00E12|9.33E-9| 0.00EO| 100.00| 10.00 3.00 2.00/ 0.00EO Ll |
el | |p ate Sull SaST I-C3H2 | 38501|CDMS |-no-  |6.00E11/9.33E-9| 0.00E0| 100.00] 10.00| 3.00| 2.00[ 0.00€0| []
u" b CH3CCH| 40502/CDMS _ |-no- |2.00E14|9.33E-9| 0.00EO| 100.00| 10.00| 3.00| 2.00| 0.00E0| L[|
Full Database CH3CN | 41001J)PL  |-no-  |3.00E15|9.33E-9| 0.00E0| 100.00| 10.00/ 3.00]  2.00| 0.00E0] [ |
ISM HNCO 43002PL -no- 2.00E13|9.33E-9| 0.00EO| 100.00, 10.00 3.00 2.00/ 0.00EO L
Cos . HN-1.. | 44007)PL  |-no-  |2.00E139.33E-9 0.00E0| 100.00/ 10.00/ 3.00,  2.00, 0.00E0| |v|
Orion_compact_ridge HNC-... | 44008)PL |-no- |6.00E13/9.33E-9| 0.00EO0| 100.00/ 10.00| 3.00| 2.00| 0.00EQ| L M
Orion_extended_ridge CS,v=_..| 44501|CDMS |cs@xp... |1.00E14|9.33E-9] 0.00E0| 100.00| 10.00| 3.00| 2.00] 0.00€0| [] |~
Orion_plateau_Ivf SiO, v... | 44505/CDMS _ |sio.dat...|1.50E13|9.33E-9| 0.00EO| 100.00| 10.00| 3.00| 2.00/ 0.00EQ|
C_rich_AGB1 C-13-...| 45501|CDMS |13cs@...|3.50E13/9.33E-9| 0.00EO| 100.00| 10.00| 3.00|  2.00] 0.00E0| []
C_rich_AGB2 CS-33 45502/CDMS  |-no- 2.50E13|9.33E-9| 0.00EO| 100.00, 10.00 3.00 2.00/| 0.00EO L] 1
Orion hot core lruan | Acnnelion I an___ |2 nnc1clno 22c 0l nnnenl_ 100 nnl_ 10 nnl 2 nnl 200 _nnnenl 1 1Y)
X_gal \ Add selected species to the new template
Lowmass_rich_mol_outflow
Massive_star_forming_region e
Lowmass_hot_corino Species of the new template
Highmass_SFR N(H,) [em™?] : |1 ‘
Orion_plateau_hvf Species| Tag~ | DB | Coll |C-Dens| Abun | Beta | Tex | TKin | Fwhm | Size | Veyxp |Selected
OH | "17001)PL |-no-  |7.00E14] 0.001| 0.00E0| 100.00| 10.00|  3.00,  2.00| 0.00EQ| [v]
H20 | 18003)PL -no- |1.00E16/9.33E-9| 0.00EO| 100.00| 10.00| 3.00| 2.00| 0.00EO| [w]
NH2D | 18501/CDMS |-no-  |3.00E14|9.33E-9| 0.00E0| 100.00| 10.00]  3.00|  2.00| 0.00E0| [v]
H20-18 | 20003)PL -Nno- |2.00E14/9.33E-9| 0.00EO| 100.00| 10.00| 3.00| 2.00/ 0.00EO| v
CCD | 26501|CDMS  |-no-  |1.00E149.33E-9| 0.00EO| 100.00| 10.00]  3.00]  2.00| 0.00EQ| |[v]
C-13-...| 26502|CDMS -no- |4.00E13/9.33E-9| 0.00EO| 100.00] 10.00| 3.00| 2.00/ 0.00EO| [v]
p-H2CO| 30581VASTEL |p-h2c... |3.00E15|9.33E-9 0.00E0| 100.00/ 10.00,  3.00|  2.00| 0.00EQ| |v]
0-H2CO | 30591|VASTEL |o-h2c... |6.00E15|9.33E-9| 0.00E0| 100.00/ 10.00| 3.00| 2.00/ 0.00EO| v
*C-13..| 33502|CDMS |-no- _ |2.00E14|9.33E-9] 0.00EO| 100.00| 10.00]  3.00|  2.00| 0.00E0| [v]
H2S | 34002))PL -no- _ |2.00E15/9.33E-9| 0.00E0| 100.00] 10.00]  3.00|  2.00 0.00E0| (v
HN-15... 44007|)PL |-no- [2.00E13]9.33E-9| 0.00E0] 100.00] 10.00|  3.00/  2.00| 0.00E0| [v]
lrap ' Import ' Export | Delete ' Add Clear the new template Save as
astrophysique & planétologie L
e, : ; g
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Tuning
Range
® Line: 115.5| Bandwidth: | 4.0/ |GHz |« DSB
Threshold
Eup min: 0.0l max: | 150.0 |K |+ | Aij min: 0.0| max:
Jup min: * max: * Kup min: |* max: * Lup min: *
LTE-RADEX |~
Parameters
Telescope: | apex v Tmb->Ta conv |apex N
v/ Component 1 | X v Component 2 | X 9
Mode: |Full Radex N7 v| Interacting
Molecules{Full LTE Geometry: |Sphere
Full Radex
Species Tag Database Collision
CO, v=0 28503 /CDMS co.dat&(p-H2;
C-13-0 29501/CDMS 13co.dat&(p-
CO-17 29503 /CDMS -no-
CO-18 30502|CDMS cl8o.dat&(p-
C-13-0-17 30503/CDMS -no-
C-13-0-18 31502|CDMS -no-

nhse

NASA Herschel
Science Center

LTE + RADEX 1

dv| 0.1 MHz |+

Telescope: | apex

max: * Mup min: * max: *

Compute
v
4

Noise Frequency Scale

rms: 0.0 mK = Rest. frequency

Tbg K} [2.73 N(H,) [em~*k [7.5€22 o
Visr' 0.0 km/s |~

N(Sp) (cm™) |Abundance (/... TKin (K) FWHM (km/s)
7.00E14 1.00E-8 10.00 1.00
7.00E14 1.00E-8 10.00 1.00
7.00E14 1.00E-8 10.00 1.00
7.00E14 1.00E-8 10.00 1.00
7.00E14 1.00E-8 10.00 1.00
7.00E14 1.00E-8 10.00 1.00

Load config

Display

Save config

Size (")

3.00
3.00
3.00
3.00
3.00
3.00

\esa_m"::‘_m_, e mm HiFi ICC @ : 'C/! (\ SPIRE
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LTE e+ RADEX

Tuning
+ Range dv| 0.1 |MHz |~ Load config
I QADEX ® Line: 115.5| Bandwidth: | 4.0/ |GHz | = DSB Telescope: | apex
Threshold Display
Eup min: 0.0/ max: | 150.0 K |+ | Aij min: 0.0| max: .

Jup min: |* max: |* Kup min: |* max: |* Lup min: |* max: * Mup min: |* max: |*

Save config
LTE-RADEX [~
Parameters Noise Frequency Scale
Telescope: | apex v Tmb->Ta conv |apex v rms: 0.0 mK |+ Rest. frequency -
v, Component 1 | X v Component 2 | X e
Mode: |Full LTE - v| Interacting Tbg [K]: 2.73 N(H,) [em™]: |7.5€22 e
Molecules: COs - Visr' 0.0 km/s |~
Speciesco? h B1 = Database N(Sp) (cm™) Abundance (/H2) Tex (K) FWHM (km/s) Size (") |
CO,v=0 |C-Tich_AG FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0  |GaNIChTAGEZ | [Foms 7.00E14 1.00E-8 100.00 1.00 3.00
CO-17 Highmass_SFR FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-18 ISM FDMS 7.00E14 1.00E-8 100.00| 1.00 3.00
C-13-0-17 |Lowmass_hot_corina—FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0-18 |Lowmass_rich_mol_¢ [FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
Massive_star_formin ~

astrophysique & planétologie
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LTE CTE + RADEX 1
Tuning
+ Range dv| 0.1/ /MHz ~ Load config
R AD EX ® Line: 115.5 Bandwidth: | 4.0/ |GHz |+« DSB Telescope: | apex
Threshold Display
Eup min: 0.0/ max: | 150.0 K |+ | Aij min: 0.0| max: .
Jup min: max: Kup min: max: Lup min: max: Mup min: max: save config
LTE-RADEX v~
Parameters guency Scale
Telescope: | apex v Tmb->Ta conv |apex N A pst. frequency -
v, Component 1 | X v Component 2 | X e
Mode: |Full LTE - v| Interacting Tbg [K]: 2.73 N(H,) [em™]: |7.5€22 e
Molecules: COs - Visr' 0.0 km/s |~
Speciesgo? h AGB1 = Database Compute N(Sp) (cm™) Abundance (/H2) Tex (K) FWHM (km/s) Size (") |
CO, v=0 _rch_ CDMS v 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0  |GaNIChTAGEZ [Foms v 7.00E14 1.00E-8 100.00 1.00 3.00
Co-17 Highmass_SFR FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-18 ISM CDMS 7.00E14 1.00E-8 100.00| 1.00 3.00
C-13-0-17 [Lowmass_hot_coring—[FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0-18 [Lowmass_rich_mol_¢ [[DMS 7.00E14 1.00E-8 100.00 1.00 3.00
Massive_star_formin ~
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LTE TE + RADEX
Tuning
+ Range dv| 0.1/ /MHz ~ Load config
R AD EX ® Line: 115.5 Bandwidth: | 4.0/ |GHz |+« DSB Telescope: | apex
Threshold Display
Eup min: 0.0/ max: | 150.0 K |+ | Aij min: 0.0| max: .
Jup min: max: Kup min: max: Lup min: max: Mup min: max: save config
LTE-RADEX v~
Parameters Noise Frequency Scale
Telescope: | apex v Tmb->Ta conv |apex v rms: 0.0 mK |+ Rest. frequency -
v, Component 1 | X v Component 2 | X e
Mode: |Full LTE - v| Interacting Tbg [K]: 2.73 N(H,) [em™*]: |7, e
Molecules: COs - Visr' 0.0 km/s |~
Speciesgo? h AGB1 = Database Compute N(Sp) (cm™) Abundance (/H2) Tex (K)
CO, v=0 _rch_ CDMS v 7.00E14 1.00E-8 100.00
C-13-0  |GaNIChTAGEZ [Foms v 7.00E14 1.00E-8 100.00 . .
Co-17 Highmass_SFR FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-18 ISM CDMS 7.00E14 1.00E-8 100.00| 1.00 3.00
C-13-0-17 [Lowmass_hot_coring—[FDMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0-18 [Lowmass_rich_mol_¢ [[DMS 7.00E14 1.00E-8 100.00 1.00 3.00
Massive_star_formin ~
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Tuning
+ ¢ Range min: 115.0 max: 116.0| | GHz v dv| 0.1 MHz - Load config
I {/ \D EX Line: Telescope: hifi
Threshold Display
Eup min: 0.0l max: 150.0 K|+ Aij min: 0.0 max: -

Jup min: * max: * Kup min: * max: * Lup min: * max: * Mup min: * max: *

Save config
LTE-RADEX
Parameters Noise quency Scale
Telescope: | hifi Tmb->Ta conv rms: 0.0 mK |+ Sky freq. of first component |«
Rest. frequency
v/ Component 1 X ¥ ky freq. of first component
Mode: |Full LTE - v| Interacting Tbg (K} 2.73 NH,) [em™) 7. 5g22
Molecules: CO-isotopes v Vier: 0.0 km/s = Continuum 0 [K]
Species Tag Database Compute N(Sp) (cm™) Abundance (/H2) Tex (K) FWHM (km/s) Size () \
CO, v=0 28503 /COMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0 29501 /CDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-17 29503/CDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-18 30502|CDMS 7.00E14 1.00E-8 100.00 1.00 3.00

astrophysique & planétologie
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Tuning
+ ¢ Range min: 115.0 max: 116.0/ |(GHz w dv| 0.1 MHz - Load config
I {/ \D EX Line: Telescope: hifi
Threshold Display
Eup min: 0.0l max: 150.0 K|+ Aij min: 0.0 max: -
Jup min: * max: * Kup min: * max * Lup min: * max: * Mup min: * max: * save config
LTE-RADEX
Parameters Noise Frequency Scale
Telescope: | hifi Tmb->Ta conv rms 0.0 mK |+ Sky freq. of first component |«
Rest. frequency
v Component 1 | X > ky freq. of first component
Mode: |Full LTE - v| Interacting Tbg Kk 2.73 N(H,) [em ™k |7.5€22 S
Molecules: CO-isotopes - Visr 0.0 km/s v Continuum 0 [K]
Species Tag Database Compute N(Sp) (cm™) Abundance (/H2) Tex (K) FWHM (km/s) Size ()
CO, v=0 28503 /COMS 7.00E14 1.00E-8 100.00 1.00 3.00
C-13-0 29501/CDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-17 29503/CDMS 7.00E14 1.00E-8 100.00 1.00 3.00
CO-18 30502/CDMS 7.00E14 1.00E-8 100.00 1.00 3.00
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File Edit Models View Scripts Windows Templates Configuration VO Hél:;
LTE SIS I T W SR =
Line Spectrum Full Spectrum
+ Frequency [GHz] InfoPanel = Overlays Species  Fit = Tools
’.llnl ".I"v 7;'" Plot Info
v I LTE + RADEX 1
in: REST Lo [MHz) : unknow visr: 0
0.1 — —
— 0.125 +~ —
4
: 0.1 = -1
(= LM‘M\LL—‘_L LJ—l —
- —- —
Frequency ];QHII
Reference frequency: 520000.00
X Tools Y Tools | Stack/Mosaic
Shift Zoo.m Search Range x‘op Frequency v | lGHz -
<<|>> f ] = 564.0 Go  88.05 Set
@l ra p xw Frequency v GHz -~ Remove All
s gm0 = 'i’ % —~ \\,
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File Edit Models View Scripts Windows Templates Configuration VO Help
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) v = 529974.93 MHz Eup = 80.64K Aij = 1.02E-3
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Z 004 = 1
. 0035 =~ -
. 003 — -
0025 = -
002 = -
0015 +~ -
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" | ) J\ U
1 1 1 1 1
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Frequency |GHz]
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L()OI I “S Load nvol/CRL618_nocont.fus Visr data: 0.0 km/s w in: Telescope | spire Load config
Wood ™
Range min: 446.990554) max: |1543.93115 GHz Band: 115.2 |(GHz -
Display

Threshold

Eup min: 0.0 max: | 550.0 K |+ Aij min: 0.0, max: -

Jup min: * max: * Kup min: * max: * Lup min: * max: * Mup min: * max: * Save config

Loomis Wood

Continuum
=i V., [km/s]: issi
CO-isotopes v Continuum 0 (K] 1sr (km/s] 0.0/ Emission =
Species Tag Database Compute N(Sp) (/em2) Tex(K)

CO, v=0 28503|/CDMS v 4.00E14 300.00

C-13-0 29501|/CDMS v 6.00E13 300.00

CO-17 29503 |CDMS v 3.00E11 300.00

CO-18 30502/CDMS v 6.00E12 300.00
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Line Spectrum  Full Spectrum = Loomis Spectrum
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{ § f ¢ 2 Plot Info
Loomis Spectrum
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(l \ - - A
f\ A . A I, | - - =
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X Tools Y Tools | Mosaic

Line sorting: Gallery number: List of plots: 1-10 | (10 plots)
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Loomis Spectrum
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Flux [Jv]

Loomis Lines
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Change the curve parameters

Choose your color
| Swatches | RGB |
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Flux [Jy]

Loomis Lines
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A v I CO-17
Other parameters

T B CO-18
! Line Style: | — |~ Specie Height: 100.0 .
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Line Width : 3.0
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e Plot number: < < / 10 >
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Data
Load 3293 /All_ss/all/iram.bas Visr data: 3.8 km/s ¥ in:
Tuning
Range min:  79.994875 max: 281.004875 |GHz w Band:
Threshold
Eup min: 0.0 max: | 150.0 K|+ Aij min: 0.0 max -
Jup min: * max: * Kup min: * max * Lup min: * max:
LTE-RADEX v
Parameters
Telescope: iram_ABCD v Tmb->Ta conv iram _ABCD
v Component 1 X =
Mode: Full LTE v v Interacting
Molecules: -~ Operations -~ v
Species Tag Database Compute
CH3CCH 40502/CDMS v

nhse

\ NASA Herschel Science
S Center

Telescope

60.0/ km/s

Mup min: *

Thbg Kk
vlsr:

N(Sp) (cm™)
3.00E14

NASA Herschel
Science Center

Template
iram_.. ISM A Load config
Name Tag ~ |Sel.
C20 40006 -
SIC, v=0 40501
CH3CCH 40502/ v
v CH3CCH, v10=1| 40504
H2CCN 40505| (I Display
CH3CCH, nul0 40507
CH3CCH, nu9 40508
CH3CN 41001
CH3CC-13-H 41002
e CH3C-13-CH 41003
s C-13-H3CCH 41004 S c
LA Arnnn l
Noise Oversampling
ms: 0.0 mK w Oversampling: 10.0
2.73 N(H,) [em ) [7.5622 e
3.8 km/s v Continuum 0 [K]
Abundance (/H2) Tex (K) FWHM (km/s) Size (V) ]
4.00E-9 25.00 2.50 20.00|
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I
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Line 2 Ll A=Y N O (8
Line Spectrum  Full Spectrum = Loomis Spectrum

/ \n a IySIS Frequency [GHz] InfoPanel = Overlays Species | Fit = Tools

85462 8546 85458 85455 85452 8545 85448 Plot Info
I I | | | I I
Line Spectrum
UL - - v/ I IRAS16293
CH3CCH (52 _42) Tag = 40502
0175 - v = §5450.77 MHz Eup = 41 21K Aij = 1.70E-6 in: REST Lo [MHz): 81748.008 visr: 3.8
Component | (Visr = 3.80) Tau = 8 952E-3 Tex = 250 (LTE)
v, W Error
0.15 = -
v I Line
0145 - B v Nearby Line
E 0.] = -
' JO7S = -
005 = -
0.025 +~ -
LTE + RADEX
0 b= “ v TN LTE + RADEX
| 1 1 1 1 | in: REST Lo [MHz] : unknow visr: 3.8

20 10 0 10 ) 30

Velocity [km/s]
Reference frequency: 8545567 ~9

X Tools Y Tools @ Stack

Line sorti
e soming  piotnumber | <[4 /40| >

- Frequency
lra p Step: < 16.56 MHz > Remove All
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Cassis~-3. 4

A =Y I N
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Line Spectrum  Full Spectrum
35078 350
I I
0175 =
0 )y -
0.125 =
Z 0.1 =
s 0075 -~
005 =
D075 =
() -
|
20
XTools Y Tools | Stack
Shift Zoom Search
<|>> + ‘ - 36.85 Go

Loomis Spectrum
Wavelength [pm]

) 3508 $1508.1 3508.2
| |

10 0

Velocity [km/s]

Reference frequency: 85457.30

Range
65.12  Set

Xi0p Wavelength

Xpot |Velocity

File Edit Models View Scripts Windows Templates Configuration VO Help

NASA Herschel
Science Center

= s

$508.3

v um

v km/s

InfoPanel
Parameters

Overlays = Species

1508.4

LEVENBERG-MARQUARDT Fitter

Nb. iterations : 1000

Manage Components

Line : Gaussian

- lo: 0.1760
X0 : 3.7448
-1 FWHM : 2.2897

-1 Line : Gaussian

lo: 0.1342
X0 : 9.4426
FWHM : 2.4082

v Display Reset last
30 Actions
Select file

Save

Fit current
D | Fit all
Operation

Subtract fit
Hide fits

Original

Fit Tools

-

Oversampling fit: 10

ON X

0.0043
0.0282
0.0638

ON X

0.0042
0.0381
0.0896

Selections [with middle-click-and-drag

Reset all
Load Config

Save Config

Hide residual

Redo
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Line o A=Y N B8

Identi_ Line Spectrum  Full Spectrum | Loomis Spectrum
Frequency [GHz] InfoPanel = Overlays Tools
fication 115.15 115.155 115.16 115.165 115.17 Thresholds and Setti
I | I | I
NS(31-135_21125) Eup min :| 0.0 max 0 [k |+
000 L Eup = 10.00K Aij = 2.33E-5 i
Al min : 0.0/ max : .
OOS - -
- Visr data : 3.8 plot: 3.8 km/s
007 NS(31-125_21115) ~ s hd M
0.0 Eup = 10.00K Aij = 1.96E-5
L = -1 Template
0.05 - NS(31-115_21105) - ISM -
— 0.04 Eup = 10.00K Aij= 1.7 N Name Tag ~ |Sel.
< H2D+ 4501 (v |~
= 003 - - p-H2D+ 4581 »
002 +~ N 0-H2D+ 4591 v
- HD2+ 5501 v
001 = - p-D2H+ 5581 »
0-D2H+ 5591 v
or y C-atom 12501/ v
001 =~ - C-13 13501| »
CH 13502| v
002 = - CH+ 13503 v
CD 14004 v
CH2 14501 »
) L Sy L C-13-H+ 14502| (v
115.15 115.16 115.165 115.17 éol—* '*’1 B-l 0 130'5 v
", N—— v 4, V=]~ 4 v
Frequency |[GHz) NH 15501 (v |
Reference frequency: 520000.00  suss seeasl™
X Tools Y Tools | Stack/Mosaic Display
Shift Zoom Search Range L — - | P - v/ Show signal .
- t0p
<<|>>| [+ | - || 115.17]Go] [ 0.02 |Set Show image .
lra p Xpot Frequency v | GHz - Display
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Species =L@l A=Y G\ 8P

Full Spectrum | Line Spectrum

Frequency [GHz] InfoPanel = Overlays Species Fit = Tools
$153.825 1538 353.775 $53.75 353.725 $53.7 153.675 $153.65 Thresholds and Settings
I | T | T I | |
Eup min : 0.0 max :| 520 K|~
1.2 = CO,v=0(3-2) n i , . -
11+ } v = 345795.99MHz (image) - A min :]__0.0] max :
L= n Visr data: 3.7991 plot:|3.7991 km/s w
A -
08 = - Template
0.7 + . ISM -
¥ 06 - Name Tag | Sel.
= 05+ H2C-13-0(505-404) - p-H2D+ 4581 v/ |~
04 L v= 353811.87MHz (signal) B 0-H2D+ 4591 v
as SO0-17(440-431) p-D2H+ 5581 v
di v = 353732.33MHz (signal) B 0-D2H+ 5591 v
0.2 = - p~-NH3 17082 v
o1 kL W W | 0-NH3 17092 v
p-H20 18083| v
0 4 WMMW 1 0-H20 18093 w
0.1 - -1 p-D20 20081 v
0-D20 20091 »
p-H2CO 30581 v
| | 1 1 1 1 1 o-H2CO 30591 v
75 50 25 0 50 75 E-CH30H 32083 v
rolacity [ / A-CH30H 32093| v
Velocity [km/s] 5-D2C0 32582 o
Reference frequency: 35373527 < | ©-D2CO 32592 ) IS
X Tools Y Tools & Stack Display
[—
Line sorting e e - 16 116l > v/ Show signal

v|Show image I

- Frequency «
@l ra p Step: < 187.5 MHz > Display
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Line Spectrum  Full Spectrum
85465
I
0175 =~
0.15 =~
0.125 +~
p— ) b
X
‘?- 0L y -
005 =
0025 =
{) =
|
20
X Tools Y Tools | Stack
Line sortin
9 Plot number:
Frequency «
Step:

85462

|

Loomis Spectrum

Frequency [GHz]

8546 85458

| I|

1 |
10) 0

Velocity [km/s)

/ 40 >

< 16.56 MHz

= N

InfoPanel @ Overlays Spec ols
85455 85452 8545 Parssneters
] I I AMOEBA Fitter v
Qversampling fit: 10
| Manage Components
1 Baseline : Polynomial ON X
- Degree : 0.0041
Jd Selections [with middle-click-and-drag
0.024 K.km/ v| Display Reset last Reset all
1l| ) ,'1( ) :ll ) Actions
Fit current Select file Load Config
Reference frequency: 85457.30 9 Fit all Save Save Config
Operation
Subtract fit
Hide fits Hide residual
> Original
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Line Spectrum = Full Spectrum

I |

T [K]

0075 -~

005 =

0025 =

X Tools Y Tools | Stack

. Plot number:

Frequency «
Step:
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Loomis Spectrum
Frequency [GHz]

85458
|

0

Velocity |[km/s]

/ 40 >

MHz >

v| Display Reset last Reset all
Actions
Fit current Select file Load Config
Reference frequency: 85457.30 9 Fit all Save Save Config
Operation

NASA Herschel
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InfoPanel | Overlays Species | Fit Tools

Parameters

LEVENBERG-MARQUARDT Fitter v

Manage Components

Line : Gaussian

0.1760
3.7448
2.2897

lo:

X0 :
m FWHM :

Line : Gaussian

o~ V.0042
X0 : 9.4426 0.0381
FWHM : 2.4082 0.0896

Selections [with middle-click-and-drag

Subtract fit
Hide fits Hide residual

Original Redo
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CASSIS HC7N 99501

. . Database specifics
Ll n el |St ® Transition Frequency Eup Aij
{(MHz) K)

1 HC7N,v=0(72 - 71) 81210.127 1423 7.1SE-5
HC7N,v=0(73 - 72) 82337.876 146.2 7.4SE-5
1 HC7N, v=0 (81 - 80) ©1358.585 179.8 1.02E-4

p—

From Gaussian/Lorentzian/Voigt Fit

Fit Freq. dFit Freq. Vo dVo FWHM_C dFWHM_C FWHM_L dFWHM_L Int dint Flux dFlux
(MHz) {(MHz) (km/s) (km/s) (km/s) (km/s) (km/s) (km/s) K) K) (K.km/s) (K.km/s)
81210.073  0.973 4.00 0.30 2.76 0.30 0.00 0.00 0.018 0.0018 0.054 0.000
82338.297 0.473 2.26 0.06 3.13 0.20 0.00 0.00 0.011 0.0018 0.037 0.000
01352.664 0.073 3.57 0.04 2.97 0.34 0.00 0.00 0.007 0.0018 0.021 0.000
From 1st Mocment Observation specifics
Freq.|_Max VI _Max FWHM |_Max Flux dFlux RMS av Cal. error Telescope
(MHz) (km/s) (km/s) (K) (K.km/s) (K.km/s) (mK) (km/s) (%)
81210.373 3.76 2.76 0.018 0.054 0.000 5.00 1.153 30 iram
82338.597 3.23 3.13 0.011 0.037 0.000 6.00 1.139 30 iram
01355.264  4.55 2.97 0.007 0.021 0.000 5.00 1.027 30 iram
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ti O n a | Line Spectrum = Full Spectrum = Loomis Spectrum = Rotational Diagram

Data | InfoPanel | Fit

. T T T T T T I I I Select/Write
Dlag ram 20t g CH3CCH 40502 |
315 | ¢* P o vl S Select datafile

cm

31.0 - fex = 70(-7,+8) K - CH3CCH_RDe_Tmb
* * N =95 (-1.8,+2)El5 /cm?
30.5 - n Write datafile
30.0 | ! an = No Data written
B 295 | i '
—~ r Build diagram parameters
=
Z 290 . - Component:
= + + From: Gaussian Fit -
285 + | -
. Scaling parameters
28.0 + + . * .
| ~_1
27. " ' — Ta->Tmb conv

s}
+ ++ v Beam dilution correction
27.0 | T~ |
~_1 Source Size 1.5
. y

260 1 1 1 1 | | 1 { N Display
0 25 50 75 100 125 150 175 200 225 250
Eup/KIK] v| Display links
X Tools Y Tools | Stack/Mosaic
Display

Shift Zoom Search Range xlop Log
<<|>>| | +] - 0 |Go| 249.86 Set
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|
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Full Spectrum | Line Spectrum
Frequency [GHz] InfoPanel Overlays Species | Fit Tools
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() —
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i) — o
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— 0.1 -~ =
AR —
005 =
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0 MJI/ ]
1 | | 1 |
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Frequency |[GHz]
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Full Spectrum | Line Spectrum

Frequency [GHz] InfoPanel | Overlays Species @ Fit Tools
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1 | I | | I
Subtract <
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Add spectra

- Add constant

0.2 = Multiply constant
Smooth Hanning

0.175 - - Average spectra
Resample

Change frequency frame
- Change REST to SKY
Change SKY to REST

T [K]

0.05 Spectrum 1: Spectrum Analysis 1 -
| Spectrum 2: Spectrum Analysis 1 -
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| | | | 1 |
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Frequency |[GHz]
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Scripting = - [

p g Jy2K.py X HCO+_MCMC.py X A-CH30H_MCMC.py X 13CH3OH.py X CO_Spire_MCMC.py X JoinFiles.py X CO_RG.py X s
22 -
23 # =sscssssssssssssssssssssssssess e e e e e e EEEEEEEEEEEEEEEEEEEEEEEEEEEEES
24 # USER INPUTS
25 R L T T T P T T T e
26 userInputs = UserlInputs(

27 inputFile = myDir + speciesName + ".fus”,

28 outputFile = myDir + myName + ".dat",

29 #telescope = {apex: [@, 1], hifi: [2, 3]},

30 telescope = "hifi",

31 tuningRange = [550.9, 1152.0],

32 tuningBand = 60.0,

33 aijMin = 9.0,

34 eup = (8.9, 350.0],

35 kup = ["*","*"],

36 template = "ISM",

37 moltags = [28583, 29501],

38 tmb2ta = True,

39 isoUnique = False,

40 plotTitle = myName,

41 warning = True,

42

43 # Enter here the lines and the corresponding ranges to be taken into

44 # account in the computation

AL salactadl inas = f"1"+ [,1] "2t [e2] 10T e3] AVTeal) -
4 »
) Console

$33 -
4 »
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File Edit Models View Scripts Windows Templates Configuration VO Help

X2 2l A= YN O (8

Full Spectrum = Line Spectrum | Contour Plot

CO n to u rS IRAS16293C0O Data InfoPanel
Iot 102.0 Select :
p 101.75 Datafile IRAS16293C0.dat
101.5
Chi2 Min Reduced : 0.590405
101.25
101.0 NbPoints : 1700
100.75
Degree of freedom : 3
100.5
Z 10025 Parameters
=. 100.0 X Value : Log[nmol_1 (cm-2)) -
; 99.75 Y Value : tex_1(K) v
99.5 Contour: Sigma -
99.25 1 Sigma 1700.53
99.0 2 Sigma 1705.02
98.75 3 Sigma 1711.14
98.5
98.25
98.0
1599 159925 15995 159975 16.0 16,0025 16.005 160075 1601
Loginmol_1 (cm-2)]
X Tools Y Tools
Range : 15.9031 16.301 Init range
Display
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B cassis.irap.omp.eu [

ABA Soft v Media~v Hard~ Conferences ™ AstroY HSOY HSO-Science™ ADS AdminY VO~ Apple™ News~™ Popular v Apple

CASSIS Help oo e e e e A i e
From
Cassis Menu
or

1 About CASSIS
T

23? Contents
2. How the document is
organized

L ]
We bS Ite 3. Snapshopts of CASSIS 2. How the document is organized
3. Snapshopts of CASSIS

1. What's new in version 2.37

: yright Ni
4. Cop t Notice 4. Copyright Notice

Common functionalities
I. Interactive graphical
tools 1.1 What's new in version 2.3?

2. Manipulate the spectrum
o The emission and absorption models (LTE and RADEX) have been merged. The formalism now used produces more

Models accurate models for both emission and absorption lines
1. Spectrum Analysis Note that the oid configuration files can still be read and used
2. LTE+RADEX "
o The database structure has changed 1o make its access faster. It is up %o date with the JPL and COMS changes as of
3. LTE Comet 2010007227
4. Line Analysis
5. Laberstery abssraticn o A number of partition function fles have been added in the directory YOUR_CASSIS_DIR/sqiPartitonMole. These files
Nads vy o Include the partiion functions computed at temperatures lower than 9.375 K and they override the partiton funcions provided

by the databases. The users can add their own partiion funcion files in tis direciory, using the same format and naming the
6. Rotational diagram file nnnnn.txt where nnnnn is the tag number of the species
Recall that, whatever the partition function Sle used, CASSIS performs a knear interpolation between the given values

Templates

An icon 100l bar has been added 10 access CASSIS funcionalities more rapidly.
Caveats and tricks

A Sinc model has been added to the line fitting profes ("Fif" tab)
CASSIS in HIPE

Because we are changing CASSIS on a day % day basis, we luned the update manager 1o check every day (at the first launch
of CASSIS or HIPE with CASSIS plug-in) if a new version is available on the CASSIS web site

o Aot of minor bugs have been correcied
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CASSIS HCSS bu Activity Astropy home.str SMA cor Journée Radex Roadma p - ™

from
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Bugs Report
CASSIS
Presentation If you encounter any bug, thank you for filling the below form:
& Mandatory flelds marked *
Documentation & Data
Reporter (E-Mall please)”
What's new? blocker
major
Caveats and tricks ‘ Sl
Cassis in Hlpc Severity: minor
Bugs report i
Scripting
Full Spectrum
Credits Line Spectrum
Rotational Diagram
Authors Component | Loomis Spectrum
Catalogs
Links OS: | Unux
Help Online
Summary.
Descripson

Ve

=
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Cleaning, debugging and optimizing the code (a never ending
task...)

Database access via VO (VAMDC) working, will be available in
CASSIS 3.5 (before end 2013)

Use of instrumental profiles (SPIRE, PACS, ISO, SPITZER...)
Datacubes handling (from HIPE or others packages)

Upgrade to a full VO-Tool (as VO-Spec)
- with all CASSIS specificities !

Automatic multi-line fitting (all lines of the same species, same
line of # isotopes, hyperfine structure...)

Coupling with external physical models

Plotting engine for these external model
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