'CASSIS as a plug-in tool in
Chaﬁlo‘r_fé Vastel



To install, select Plug-ins from the Tools menu. Click Install new
and enter the following URL:

http://cassis.irap.omp.eu/download/cassis 3.2.jar
If you have an old version of this plugin, please remove it (using
"File" "Remove completely” on the plug-ins panel) and install the
hew version.
Open Hipe 10 with enough memory:
java.vm.memory.max=5120m
hcss.ia.pal.pool.Istore.dir=/Users/vastel/.hcss/lIstore

Open the oribar_ALL_clean.fits file through the navigator or
through the Console:

oribar_ALL_clean = fitsReader(file = '/Users/vastel/DATA/
HIFI/ORION_BAR/oribar_ALL_clean.fits')

It creates a variable: oribar_ALL_clean. Right click on the
oribar_ALL_clean variable and "open with" "CASSIS
SpectrumldLineAnalysis”


http://cassis.irap.omp.eu/download/cassis_3.2.jar
http://cassis.irap.omp.eu/download/cassis_3.2.jar

select HIFI Click on CO

000 HIPE 10.0.0 - oribarV
File Edit Run Pipelines Window Tools Help
oE=N N B B b AR B S
o Editor X [—D) o Tasks x (=0
# daa_redwcoon.py x sedne 3 (2 hiClass x \(J ipeline x P flagChangdt.py X (2 fBaselne x (2 doDecoevolution X "2 MagTool x '\ 1 v fmh_OXM‘ e Product_3 X g:m""
Flle 0 Models viow Sorpts Wincow: Templates Configuration VO Help | Al s
Dan Template |
| Loag | [unxknow | visr gata: [ 0.0] [km/s v | m: Telescope | hif | o I ¥ || Load config
Name | Tag ~ ..
e ——— i ™ la
Tuning <0 ve0 28503 —
479.514 77 : : e — 8504
Range min: | 9.514 | max: | 1906.773)|GHz | Band: [ 60.0| km/s | - [2esosIcy
HON-15, v=0 28506 LJ Dispiny
Threshold 15, V2=l | 28507]0
DNC 28508 [J
Eupmin:| 0.0/ .[2000.0”" Al | 0.0] max: | *) IDCN. v=0 [ 28509 3
FOCN, v2 =1 28510 )
bup e [+ Jmac [ | xup e [+ Jmac: [ | wwp minc [ ] ma: [* | up minc [* Jmaxc [ ] ['25;;{;"-'2'1 28811 Save config
-
LTE-RADEX [}
-Parameters Noise Oversampling
Tcllsape:| hlli DTmboY‘m m:@ { Oversampling: [ 3.0}
[ ¥ Component 1 [X] i
|
Mode: | Full fTe - 2.73 fem™?): © cassisLineProduct 3
“ | S o : e
Molecules | -- Qoeratons -- v | Ceometry Visrk |00 | kmys v | e
| Species Tag Database Compute N(Sp) (em ) Abundance (/H2) Tex (K) PWHM (km/s) Size () |
, ve0 28503/COMS ) 7.00E14 1.00¢-8 100.00 1.00 3.00
= Outline X\ (_ g
Name oridbarV
13 |Spectrum]l
Package Ivmmnln&
¢ orbarv
HIPE> oribarV = fitsReadef(file = '/Users/vastel/DATA/HIFI/ORION BAR/oribarVv.fits )
HIPE> # Added variable: 1fneAnalysis 0
HIPE> # Added variable: cdssisLineProduct 1
HIPE> del(cassisLineProdudt 1)
IPE> # Added variable: cfssisLineProduct 2
IPE> del(cassisLineProdudt 2)
MIPE> # Added variable: cdssisLineProduct 3
MIPE>
JE
~
oo e ioon | ICreonw o e

v
Select the upper energy: 2000K means
that it will look for all the transitions for
energy lower than 2000K
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HIPE 10.0.0 - oribarV

press DISPLAY

File Edit Run Pipelines Window Tools Help
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(77 editor x o Tasks x
————— Appliable
- By Category
Fle 00 Models \ov Sorpt Wndons Templates Configuration VO Help Al

LTE-RADEX [

Dan Template
[ Loaa | [unknow | visr data: [ 0.0] [kmys w | 2 sky + | Telescope [ hi | M v +e-n|
| Name Tag~ | ..
20N 28502 [ |a
L v=0 2850 \
CNH » 28504
Range min: | 479.514|max: | 1906.773)|CHz  w|Band: | 60.0]|km/s v/ RS poad
CN-15, v=0 28506 PRy
Threshold 15, v2=1 2850
INC 28508
€up min: [ 0.0) max: [2000.0] K »| Aymin [ 0.0]max [ ] Va0 285
, V2wl 28510
pop mie: [+ | maxc [ | xup min: [ Jmaxc [ Jwpmin [ Jmax [ [ Mupminc [ max [ ] ;:‘%"“.:V?'i 59033 Save config

s Nowse “Oversampling
|mmnw|E| OTmb->Tacow (i~ [ ms: [ 0.0][mkw| || Oversamping [ 3.0
ﬁm: 1 [x] -
Mode: | Full LTE - ¥ Interacting TooKE 273 N em ) [7.5e22 e
m:{-m- vl Geometry: Vier 0.0 [kmys » | Continuum 0 (K]
| Species Tag | Database Compute NiSp) (em ™) | Abundance (/H2) d Tex ) | PWHM (km/s) | Size () |
Va0 28503 /CONS %) 7.00E14) 1.00¢- 100.00] 1.00| 3.00

(
IPE> # Added variable: lineAnalysis 0
IPE> # Added variable: cassisLineProduct 1
IPE> del(cassisLineProduct 1)
IPE> # Mded variable: cassisLineProduct 2
IPE> del(cassisLineProduct_2)
IPE> # Added variable: cassisLinerProduct 3
Ire>
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Double-Click on 1 of the transition

HIPE 10.0.0 - cassisLineProduct 3

Click on Fit

Qs A

| X Tools | ¥Tools | Mosax |

' Editor x
[, 2 reduction.py X ‘{2 fzBaseline x ‘{2 hiClass x (. ipeline x 7 agChanger.oy % {2 faBaseine x {2 doDecon on x "{J . hreAn x | .. cassisLineProduct 3 x
Fle (00 Models Viow Scrots Woadows Templates Configuration VO Help
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12671 1267 1266.9 1497 14569 14568 16119 6117
T 7 ! T T T
=i = =
Il 1 1 L1 1 1 1 1 1 1 1
28 0 2% -30 -20 -10 0 10 20 30 -2 b1
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Other Vanables
@ cassistineProduct_3
© EneAnalysis_0

[Name orbarv |

Une sortng: [Frequency v] _ Gatlry mumber: st of plocs: [1-11 ] 11 ploxy 11 transitions are found -

swow by one_~| (<) )2 [>) Remore o o
[ Wistory {_Log O Console x| (=8)

IPE> oribarV = fitsReader(file | '/Users/vastel/DATA/HIFI/ORION BAR/oribarv.fits’)

IFE> # Added variable: lineAnalysis 0

IFE> # Added variable: cassisLiferroduct_ 1

IPE> del(cassisLineProduct 1)

IPE> # Added variable: cassisLiferroduct 2

IPE> del(cassisLineProduct 2)

IPE> # Added variable: cassi Product_3

IPE>

<

~ or, Calibrate x

\4

browse the transition from 1 window to another
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1. Select Gaussian (the baselines are already substracted
in these data, but you can also fit the continuum)

HIPE 10.0.0 - cassisLineProduct_3

fle Edit Run Pipelines Window Tools Help
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File (1 Models Wincons Templates Configuration VO Help |
Frequency [GHZ] iffoPanel | Overlays | Speces | Fit | Tools |
691525 6915 691475 691.45 691 425 6914 =
1 1 1 1 1 1
| LEVENBERG-MARQUARDT Fitter v
8S - - Nb. ierations : [1000 | Oversampling fe - [10 |
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3: Fit all
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Selections middie-click-and-drag
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330.374 Kkm/s. A i Display [ Resetbast || Resetan |
1 1 1 1 1 1 1 1 1 1 1 ACHOnS
-30 -25 -20 -5 0 S 10 15 20 25 30
Velocity [km/s] } Fit l} Select fée ” mc:z :
Fieall Save Save C
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rence frequency: Y s
"X Tools | ¥Tools | Stack | l Subtract fi | Divide by fix l
m .
[—' Potnumber: [ < |2 ]/11[> | [ owrayfes || Oweryresidual |
Frequency » -
N e T ot [ oo [ wes |
BN yhoaiserpreter 100% | D Geoassve 1@ e

2: Use your mouse (middle-click, or alt-left click if you don't have a mouse ) to select
the area to be fitted (here in blue)
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HIPE 10.0.0 ~ cassisLineProduct_3
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Frequency [GHz]
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B o e io0x | I ovss® e e

Click on "Create a new file": it will save all the fits (in this case, 1 Gaussian fit

per transition, i.e. 11 fits) in the same file




HIPE 10.0.0 - cassisLineProduct_3

. . =N ’.—1m—n .’*.—'ﬁ
Fle 00 Models Viow gt Wedows Templates Configuration VO Help
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 Actions
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Click on the green arrow to see all the fits

. IBNd‘QQSl‘ I'




After admiring your beautiful fits, click on "Models”, then "Rotational Diagram”

OO0 0 HIPE 10.0.0 - cassisLineProduct_4
File Edit Run Pipelinef/ Scripts Window Tools Help |
e lé > » L Q@ m A
7 Editor X (=t
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File © Models Ve “crpts Windows Templates Configuration VO Help
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Frequency [GHz) Frequency [GHz) Frequency [GHz)
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| ] 1 | | | | ]
- - ‘Selections [with middle-click-and-drag- .
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- . = Actions ]
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~Operation
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Line sorting: Gallery number:  List of plots: [1-11 | (11 plots)
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open the file that you created in Slide 7 (where the fits where saved)

HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Window Tocls Help
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To compute the rotational diagram, you
can either use the Gaussian Fit, or the
infegrated area from the (blue) selection
("1st moment") (see slide 6)

You can:
@ Apply a "Ta to Tmb" conversion —

S(ltm

Nouuelemd

danﬂn
No Data written

- Build diagram from

_\

— -Scalng parameters

Apply a beam dilution correction

Click on Display after the above selection

1 1 1 1 1 L 1 L 1 1 1 1 1

1

1

[ ] Ta<>Tmb conv

[_] Beam dilution correction

-Display

1 1 1

Eup /KkIK]
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[ Display links

Dwplay

Wooorasssme |@ e




Here are the 11 transitions. You can double-click on each transition to see
the informations

OO0

HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Window Tools Help
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1. Select all your points (or some of them, by using

your middle-click), results from the
2: Click on "Close selection” rotational diagram

3: "Display Fit" /
o OO HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Scripts Window Tools Help /

i~ W 2 I QR K
| Editor x [-B
y 4
x (2 hifiipeline X gChanger.py X ‘(3 eline x "2 doDeconvolution X ‘42 flagTool X roduct 4 X L. rotationalView X\ (¢ 3|
File 7 Models v “crpte Winoons Templates Configuration VO Help
[ Data | InfoPanel | Fit |
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You can also decide for different components. Below 2 components with different Tex and N.

OO0 0 HIPE 10.0.0 - rotationalView
File Edit Run Pipelines Scripts Window Tools Help
ffeléd m»» L Q@ m
7| Editor X
¢ 42 hifitipeline X ¥ flagChanger.py X ‘{2 fitBaseline X {2 doDeconve | . rotationalView X Y |
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N=1S(-0.1,+02)E17 /Jcm? ;
3475 - Tex = 180 (<747 K ] | Close selection |
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Same thing for 13CO (select Eup lower than 630 K)

OO0 O HIPE 10.0.0 - cassisLineProduct_6
File Edit Run Pipelines Scripts Window Tools Help
el éd n>»» Zaes a4
7 Editor X (-0
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Show by: [None v | L<|[1 Jra|>] RowsxCois: 3 | x|[3 | Original Undo Redo
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results for 13CO

HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Scripts Window Tools Help
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Same thing for C80 (select Eup lower than 300 K)

OO0 0 HIPE 10.0.0 - cassisLineProduct_9
File Edit Run Pipelines Scripts Window Tools Help |
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g Caterymambr: ot pos: (5] 6 po
Show by: [None v | l<|[17]71|>] RowsxCols: 3 | x[2 |

B Jvthon nerpreter 100% |

Bbsbrsiisve |@ e




results for C80

OO0 O HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Scripts Window Tools Help

e lHE u>» L Q@@ A
7 Editor X =0

31.75 CO-18 30502 h | Resetlast

|
Tex = 75 (-1,+1)K - | Resetal |
N = §3(-0.3,+0.3) E15 /cm? [ Close selection |

[v1 Display selections

31.50 -

3125 |-

31.00 -

Display Fit
3075

%30.50 -
Z 3025 |
=
30.00 -
29.75 |-
29.50 -
29.2S |-

29.00 - [ ] .

2875t

1 1 1 1 | 1 1 1 | 1 1 1 1 | 1 | 1 | 1 1 1 1 1

|
70 80 S0 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Eup /k[K]

[ X Tools |¥Tools | Stack/Mosaic |

~Shift—— ~Zoom—— ~Search——— Range—— Xuop | Eup/KIK) *| 10g
“ + | -—]H[ 0 [Go “z;s.sslwl

Xpot | Eup/K(K] v

B e e i00e B o e




Same thing for C70 (select Eup lower than 300 K), with JPL database (no hyperfine structure)

OO0 HIPE 10.0.0 - cassisLineProduct_15

File Edit Run Pipelines Scripts Window Tools Help

el & m» »

File ©0r Models Viow Scrpts Windoas Templates Configuration VO Help

Frequency [GHz) Frequency [GHz) oFane
$61.7% $61.72% $61.7 $61.675 674.075 674.05 £74.025 674 673.975 673.9% - Parameters
T T T T T T T T T T
Las | } ) . l | LEVENBERG-MARQUARDT Fitter v
| n . .
ol ﬂ ) ol ) Nb. ixerations : Oversampling fit :
08
0.75 - ] 0.7 - 1~ Manage Components
— - 06 I -
X % os
= os | 4 F ooal . Line : Gaussian —’E
0.3
0.2% 0.2 lo: O 1.2584 0.0181
" J L A B xo: [ 10.5775 0.0146
0} J - \
0.1 |- R FWHM : [ 2.0569 0.0345
1 1 1 1 1 1 | 1 1
<10 =20 <10 0 10 20 30 10 «20 <10 0 10 20 10
Velocity [km/s) Velocity [km/s)
Frequency [CHz) Frequency [CHz)
786.35 786.325 786.3 786.275 786.25 786.225 786.2 8986 898575 89855 §98.525 8985 893475 89545 898
1 l ! | { 1 | | TI | I
0.8 |- -
. 0.7 - —
06 - -
Q.75
oS - -
g os A g 04
- = 0.3

~Selections [with middle-click-and-drag

02 I~ -
05 | 1 0a | n - ¥ Display | Resetlast ||  Resetam |
] o —
i gt | | =
0.2 i~ -

| Fitcurrent ||  Selectfile || Load Config |

-30 rr 0 . T % 3 % T -;o 0 36 zlo % | Fit all | Save || Save Config |

Velocity [km/s] Velocity [km/s) - Operation

— — VL

"XTools | YT

X Tools | Y Tools [ Subtract fit Divide by fit
Line sorting: | Frequency ¥ | Gallery number:  List of plots: [1-4 | (4 plots) H

smby:|m v [<| )71[>] Rowsxcols: 2 | x[2 ]

PEEGobrsiismve |0 i
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results for C70

HIPE 10.0.0 - rotationalView

File Edit Run Pipelines Scripts Window Tools Help

LaQ@m K

=)

. rotationalView X '\

K

30.6
305
30.4
303
30.2
30.1
30.0
_ 29.9
5 298
2 29.7
H 296
295
294
293
29.2
29.1
29.0

(‘Data | infoPanel | Fit |

T T T T T T T T “Selection

CO-17 28006 | | Resetlast

Tex = 75 (-1,+#1)K I Reset all

N = 1.4 (-0.0,+0.0) E1S fcm? - [ Close selection

N [vi Display selections

- Display Fit

289
1 1 1 1 1 1 1 1 | L 1 1 | —
80 S0 100 110 120 130 140 150 160 170 180 190 200
Eup /k[K]
| X Tools | ¥ Tools | Stack/Mosaic |
[Shlt— ~Zoom rsearch—‘ (W— Xt0p | Eup /kIK] vl Log
l<<|>>]| [ +] - ||[ 0 [Goll|[126.73set] Xyex [Eup/KIK] 7] O

B o oo T o




We performed a rotational diagram analysis.
Caveats: simple when only 1 component, but impossible
when multiple components (see below)
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Then we might need to disentangle the many components, before doing the
rotational diagram fitting for each of the components.

vy

Also, we might need to explore the many parameters needed for complete
radiative transfer modeling: excitation temperature, column density, velocity in
the local standard of rest, linewidth, beam dilution, interaction with the
continuum, (and Hz density, kinetic temperature for non-LTE modeling).

Then you must explore all those parameters (beware that it can be time
consuming) within grids of parameters spacing. That can be done within
CASSIS with the x ¢ minimization. The best fit can be found when the x %req is

minimum.

N

2 Z ([ bs,7 — [model,j)2

for each spectrum ¢ rm s - ((112([0(;3,]' — [cont,j)

2
7j=1

Tobs: observed intensity within a channel

N: number of channels in the spectrum
Imodel: modeled intensity within a channel

rms: noise in the spectrum
cal: calibration factor

Arspectre. 92
King i 9 1 X; Wi
taking intfo account X reduit — A Speme E N [
C(” SpeCTI"G Spectre Z | i=1 ‘?\’Tind (ng
Nspecire: total number of spectra dof: degree of liberty

Ninda: Total number of independent points wi: weigth for each spectrum



Right click on the oribar_ALL_clean variable and "open with"
"CASSIS SpectrumldAnalysis”

N N

HIPE 10.0.0 - oribar_ALL clean
File Edit Run Pipelines Scripts Window Tools Help

el & u » »

L aQ@XE A
7~ Editor X \

(=0}

mmnxggmmxggn_qwa¢ 12C0, xX\L xX\L. is % L Contourplot x 1+ oribar AL clean x| ©.- oribar ALL clean X [ Full spectrum x (4 %)
Templates Configuration VO Help
»Dau
—_— Load config
Load | [UNKNOW | Visr data: [ 0.0] [kmys w | in: |sky -

Tuning- \ Display
Range min: [ 479.508| max: | 1906.7735] GHz =

2) press DISPLAY

[ Mistory | Log | © Console x '\

Oversampling: 3
Telescope: /Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi

Garbage collecting... OK

Computing the chi2 contour... OK

HIPE> oribar ALL clean = fitsReader(file = '/Users/vastel/DATA/HIFI/ORION BAR/oribar ALL clean.fits’)

HIPE> # Added variable: spectrumldfFromCassis 1
HIPE>

(> Navigator, Calibrators @ x |(5° Variables & x |(of@ Tasks & x |( 5= Outline & x|

@ jython Interpreter 100 " 172 _Slls Mg W .




||} Fi'e"’ \\Save"

OO0 HIPE 10.0.0 - spectrumidFromCassis_1
File Edit Run Pipeligfs Scripts Window Tools Help
el "> »
4 Editor
x L0 fiffaseline x {2 doDeconvolution X ‘42 flagTool x ‘¥ deconBright.py X ‘* 12CO HIPE.py X ' I LineAnalysis X ' 1 LineAnalysis X '.% ContourPlot X ‘44 oribar ALL clean >
: File o) Models Vviow Scrprs Wincows Templates Configuration VO Help
~— Frequency [GHz]
500 750 1000 1250 1500 1750
I T T 1 I I
150 - A == spectrumldFromCassis_l
in : SKY Lo [MHZ] : unknow
125 - el
100 - .
£ 75k -
[
SO .
Lol i
ok Il L1 J | L A
| 1 1 1 | 1
S00 750 1000 1250 1500 1750
Frequency [GHz]
Reference frequency: 1193140.75
Histony og | © Console x
rsampling: 3
lescope: /Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi
bage collecting... OK
omputing the chi2 contour... OK
IPE> oribar ALL clean = fitsReader(file = '/Users/vastel/DATA/MIFI/ORION BAR/oribar ALL clean.fits')
IPE> # Added variable: spectrumldrFromCassis 1
IPE>

B Jvthonimerprewer 100% | MEEEET: 5w |0 e



Save your file as a .fus file

OO Save
Save In: | (E] ORION_BAR v| |3 [#][=a (B8
000 {&3 SCRIPTS_DAVID CASSIS folder

File Edit Run Pipelines Scripts Window Tools Help Last folder

ffeléd u»»

D spectrumldfromCassis_13.fus

aryl i v
File [ Models

View Scrote Windows Templates Configuration VO Help

\ Add Current folder

S00 750 1000 File Name: pectrumldfromCassis_oribar ALL _clean |
1 T T
Files of Type: (((".fus) ) v

150 - [ save || cancel | = spectrumldFromCassis_1
125 in : SKY Lo [MHz) : unknow

100 - -

o] 1|.1|J_. . _L,,_I___L___l_.

1 1 1 1 I I
S00 750 1000 1250 1500 1750
Frequency [GHz]

n
o
I

Reference frequency: 1193140.75

[ History (_tag ) O Console x \

rSampling: 3
lescope: /Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi
arbage collecting... OK
omputing the chiZ contour... OK
IPE> oribar ALL clean = fitsReader(file = '/Users/vastel/DATA/HIFI/ORION BAR/oribar ALL clean.fits')
IPE> # Added variable: spectrumldfromCassis 1
IPE>

R Jrthon Interpreter 100%______| MR s v |0 e



Open the 12CO_HIPE.py script

HIPE 10.0.0 - /Users/vastel/DATA/HIFI/ORION_BAR/12CO_HIPE.py

File Edit Pipelines Scripts Window Tools Help
@ ¢YOFSELaT B> » L aQRm h
=T
| 12CO_HIPEpy x ', LineAnalysis X I._ UneAnalysis X \._ContourPlot X\ (O3
1 import ScriptEnvironment &
Z  import time
3 from Component import Component
4 from Range import Range
5 from ScriptLineAnalysisRG import UserInputs
6
7  # INPUTS
8 ’ = - e 2 2 2 2 2 2 2 = = 2 2 2 2 2 2 2 = = + 2 2 2 2 2 2 2 ¢+ ¢ 2 2 2 2 2 2 2 7 2 ¢ 2 2 2 2 2 2 2 7 7 7 2 2 4
9 Range.unit = “km/s" # Possible units are GHz and km/s, MHz, cm-l and micrometer to be implemented
10 ri = Range(0.0, 20.0)
11 sourceName = “Orion_Bar ~
12 speciesName - "12C0"
13 myDir = "/users/vastel/DATA/HIFI/ORION BAR/"
14 myName = sourceName+speciesName
15
16 F PR R R R EEEEEER B EREEE ==
17 # USER INPUTS
18 # s============== === ===== = ====
19 userlInputs = UserlInputs(
20 fileName = myDir+"spectrumldfFromCassis oribar ALL clean”,
21  suffixName = [,
22 extensionName = " fus"”,
23 telescope = “/Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi”,
24 tuningRange = [479, 1910),
25 tuningBand = 60,
26  aijMin = 1.0e=5,
27 eup = (0.0, 2000.0),
28 kup .-t
Z9 template = “"rFull COMS",
30 moltags - [28503),
31 tmb2ta = True,
32 # isoUnigue = False,
29, -
K
g | [ Console x '\

otal

tey
= 1753 / 5244

erSampling: 3

1PE>

omputing the best model... OK

elescope: /users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi
rbage collecting...
omputing the chi2 contour...

OK
OK

Wl orsiis e

s
|0 % @




Interactive part with the user to modify the
parameters of the python script



How to compute the rms with CASSIS?

Double-Click on 1 of the transition

HIPE 10.0.0 - cassisLineProduct_1

2Yale

File Edit Run Pipelines Scripts Window Tools Help

/

TeHdE& u>» QRS A
= Editor X (=0
_reduction.p \rJ CONVC . cassisLineProduct_1 x '
File 1 Models Vicw Scrprs Windoas Templates @O ation VO Help
Frequency [CHz) Frequency [CHz) Frequency [CHz) (ﬂhml rw rw rFI rT“l l
576325 5763 576275 57625 576,65 691.5 §91.45 691 806.7 806.65 806.6 Parameters
T ! ™ 1 1 1 | T n | I 1
| | LEVENBERG-MARQUARDT Fitter v |
= | = Nb. kerations : (1000 | Oversampling fit -
] ] — | ) - 1 " ! ! | Manage Components |
-2% [ 28 -2% 0 -2% 0 28
Velocity [km/s) Velocity [km/s] Velocity [km/s]
Frequency [CHz) Frequency [CHz) Frequency [CHz)
9219 921,85 921.8 921.7% 921 1037 1036.95 1036.9 1036.85 1034 1152.1 1152 11519
[ T 1 T 1 [ T T T T 1 T ™1 T
| ! | | ‘ | ! ] ] !
-25 [ 25 -25 0 -25 0 25
Velocity [km/s) Velocity [km/s] Velocity [km/s]
Frequency [CHz) Frequency [CHz) Frequency [CHz)
1267.1 1267 1266.9 1497 1496.9 1496 8 1611.9 1611.8 1611.7 Selections [with middle-click-and-drag
T 1 1 T 1 ] T T
| = v Display | Resetlast ||  Resetall |
= | = Actions
1 - ; |  Fircurrent ||  Selectfile || Load Config |
1 1 ] J | 1 ] ] ] ]
-2% 0 28 -2% 0 -2% 0 28 I Fit all || Save || save Config |
Velocity [km/s) Velocity [km/s] Velocity [km/s] Operation
[ X Tools | YTools | Mosaic | , _
Subtract fit I Divide by fit
Uine soring: |:|anmmv hed Gallery number:  List of plots: [E (11 plots) Overlay fits Overlay residual
Show by: |M IL]E’Z[Z] Rows x Cols: [3 ] B [3 ] Original “ Undo H Redo
) Console x =
var : neAnalysis U al
IPE> # Added variable: cassisLineProduct_ 1
IPE> # Added variable: lineListProduct_ 1
IPE>
(= Navigator, Calibrators @ x | g Tasks & x [ 2° Variables & x | 3 Outline & x |
BN o ions | W o e




Manage Component, Add Baseline, Polynomial

OO0 HIPE 10.0.0 - cassisLineProduct_1
File Edit Run Pipelines Scripts Window Tools Help
rfe@& u>» QX5 A
7 Editor x (=0
data_reduction.py X (2 fitBaseline X (2 hiClass X ‘{2 doDeconvolution X ‘{2 flagTool X '* deconBright.py X NI 2CO_HIPE.py X {F1_DP_Demos.py X . lineAnalysis 0 x| ' cassisLineProduct_1 X '\
File @t Models Vicw “crprs Wondoss Templates Configuration VO Help
Frequency [GHz] nfoPanel | Ov
57633 57632 57631 5763 S7628 57628 57627 57626 57625 57624 57623 22 57621 Parameters
1 1 I I 1 1 1 1 1 1 1 1 1
I | LEVENBERG-MARQUARDT Fitter v/
Nb. iterations : [1000 | Oversampling fit : [10 |
70 - -1
60 -
S0 - -
Clear All
&40 - Select All
[ UnSelect All
30 - o
20 -
10 - -
- Selections [with middle-click-and-drag
0F - [vi Display | Resetlast ||  Resetall |
1 1 1 1 1 1 1 Actions f
-30 -20 -10 0 10 20 30
Velocity [km/s] | Fitcurrent ||  Selectfile || Load Config |
Reference fr 576267.93 9 L | e[| sweconty |
eference frequency: .
equency. ~Operation
ols | Stack | Subtract fit | Divide by fit |
Plot number: E L J/n E I Overlay fits I Overlay residual
Step: [<|[1as Jwmz[ > ] original || undo Redo

CJ Console x '

: v
IPE> # Added variable: cassisLineProduct 1
IPE> # Added variable: lineListProduct 1
IPE>

o e 100 Wm0 e




1: Use your mouse (middle-click, or alt-left click if you don't have a mouse ) to select
\ the area to be fitted (here in blue). You must avoid all the lines.

o OO

HIPE 10.0.0 - cassisLineProduct_1

File Edit Run Pipelines Sc?pc Window Tools Help

T eldéd u> L a@@E A
= Editor x (0]

) x| ' cassisLineProduct_1 x '

Frequency [GHz] [ InfoPanel | Overlays | Species = Fit | Tools |

57633 5§76.32 57629 576.28 57627 576.26 57625 57624 57623 576.22 57621 Parameters
I T I 1 1 I T 1 I 1 1
I | LEVENBERG-MARQUARDT Fitter v |
Nb. Iterations : Oversampling fit :

70 - -
-| Manage Components |

60 - -

Baseline : Pohmomtal—l ON H X |
50 - "Degee | 1.0000 | 0.0/
¥ 40 -
b=

30 -
z

20 -

10 ~
~Selections [with middle-click-and-drag

0 v Display | Resetlast ||  Resetal |
1 1 1 1
-30 -20 -10 0 Actions
Velocity [km /s] | Ftcurrent ||  Selectfile || Load Config |

Fral || Save || Save Config |

("X Tools | ¥Tools | stack | . . Subtract fit | Divide by fit ]
e 50— o omver (<] ]y 1[5 2: Select the polynomial order e
FeQUeny 71 | seep: <1145 Immz[ > oigal || wndo || medo |

var €é: IineXnalysis U a
IPE> # Added variable: cassisLineProduct 1 “ "
IPE> # Added iable: lineListProduct_l . | 1
e variable: Linelistproduct_ 3: Click "Fit all

(= Navigator, Calibrators & x (o Tasks & x (3% Variables & x (= Outine & x )

B7oofs11sme |@ ke




Follow the same steps as in Slides 7 and 8.

O00 HIPE 10.0.0 - cassisLineProduct_1
File Edit Run Pipelines Scripts Window Tools Help
e Béd m>» z: ‘i! QRE A
“ Editor x =T
. reduction.ov X ‘{2 fitBas x 2 hic % 42 doDeconwvolution X ‘{2 flagTool : deconBright.py X ' 12CO HIPE.py : ns5.py X is 0 x| . cassisLineProduct 1 x
Flle 0 Models View Scripts Windows Templates Configuration VO Help
Frequency [GHz] Frequency [GHz) Frequency [GHz) oPanel | Species | Fa | Tools |
$76.325 5763  $76.27% S$76.25  $76.225 691.5 £91.45 691. 806.7 806.65 806.6 Parameters
T T 1 T T T 1 T T B T n T
= = = | LEVENBERG-MARQUARDT Fitter v/
-l - ™ Nb. iterations : (1000 | Oversampling fit : 10 |
) 1 1 : 1 | i | | 1 cmpm
-2% 0 28 -25 0 28 =13 0 25 Manage na
Velocity [km/s) Velocity [km/s] Velocity [km/s) pr—— “‘—'M
Frequency [CHz) Frequency [GHz) Frequency [CHz) "
9219 921.8% 9218 921.75 921 1037 103695 10369 103685 103 1152.1 1152 1151.9 Degree - | 1.0000 | 0.0973|
1 I T | T [T LI | T
. /\ .z j\ -
" 1 1 1 " 1 1 L - 1 L .
-25 0 23 -25 0 28 -2% 0 25
Velocity [km/s) Velocity [km/s) Velocity [km/s]
Frequency [CHz) Frequency [GHz) Frequency [CHz)
1267.1 1267 1266.9 1497 1496.9 1496 8 16119 1611.8 1611.7 Selections [with middle-click-and-drag y
T I | L T T T T
- - v Display | Resetlast ||  Resetal |
i - - Actions
E E . |  Ftcurremt ||  Selectfile || Load Config |
1 1 1 1 1 1 1 1 1
2% 0 25 2% 0 25 2% 0 25 | Fit all | Save || Save Config |
| Vcl:lty [km/s] Velocity [km/s) Velocity [km/s) ‘Operation
(R | Subtract fi | Divide by fit
Une sorting: | Frequency ¥ | Gallery number:  List of plots: [1-11 | (11 plots) i
Shanhv:lﬂone vﬂ [<|[x Jr2[>] Rowsxcols: 3 | x[3 |

Console %

$ [
IPE> # Added variable: lineListProduct 1
IPE> # Added variable: lineListProduct 2

(T Navgator. Catbrators 8 ) (@ Tasks & )22 Varables & x)( Ouioe 8.%)

o e io0s | el R

Then, double-click on each spectra and get your rms (see an example in the next slide).



Here is your rms

fKRe® HIPE 10.0.0 - cadgLineProduct_1
File Edit Run Pipelines Scripts Window Tools Help |
ol=a N BE N L Q@R K
7 Editor X -0
@ data_reduction.py X (2 fitBaseline x {2 hiClass x ‘{2 doDeconvolution x ‘(2 flagTool X '* deconBright.py X ' CC (P OP_Der - | 1. cassisLineProduct_1 X
File t0r Models icw Scriprs Windoas Templates Configuration VO Help
Frequency [GHz]
57633 57632 57631 5763 57629 57628 57627 57626 576.25 57624 57623 57622 57621
1 1 I 1 I 1 1 I 1 1 I 1 1
] LEVENBERG~-MARQUARDT Fitter N I
ND™eggations : 1000 | Oversampling fit : [10 |
70 ~ —
| Manage
60 — —
Baseline : Polynomia
S0 - - [Deme | 1.0000 0.0973]
< 40 - .
)
30 = —
20 - -
10 = —
. Selections [with middle-click-and-drag
0+~ : T - v; Display | Resetlast ||  Resetall |
1 1 1 ' 1 1 1 1 s
-30 -20 -10 0 10 20 30
Velocity [km /s] | Fitcurrent || selectfile || Load Config |
Refe freq 576267.93 , I il ” e ” s.wcom'_',
eference frequency: K
s - Operation 1
| Subtract fit [ Divide by fi
Frequency ¥
Step: | < |[1145  |muz| > |
2 Console x

: uct_1
IPE> # Added variable: lineListProduct 1
IPE> # Added variable: lineListProduct 2
IPE>

.n of S115 MB

)
. »
L




Once the Chi 2 modeling has finished, 3 tabs are opening

OO0 0 HIPE 10.0.0 - /Users/vastel/DATA/HIFI/ORION_BAR/12CO_HI

File Edit Run Pipelines Scripts Window Tools Help |

Mfele #0478 aa npm» QR H A

= Editor x (=a)
' 12C0_HIPEpy x (e

1 import ScriptEnyironment

2 import time

3 from Component fimport Component

4 from Range import Range

S from ScriptLingAnalysisRG import UserInputs

[

7 & INPUTS

8 L 2 2 = 2+ 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 t 2 2 2 4 = 2 2 2 2 2 2 2 £ .23 t 2 2 2 2 2 2 ¢ ¢ 2 2 2 2 2 2 2 2 2 ¢+ 2 2 2 2 2 2 2 2 ¢ ¢ 2 2 3
9 Range.unit = “km/s" # Possible units are GHz and km/s, MHz, cm-l and micrometer to be implemented
10 ri = Range(0.0, 20.0)

11 sourceName = “Orion Bar ~

12 speciesName = “12C0"

13 myDir = " /users/vastel/DATA/HIFI/ORION BAR/"

14 myName = sourceName+speciesName

15

16 ’ P 2 2 52 5 5 2 4 2 2 2 2 5 5 5 2 2 2 2 2 2 2 === = P T T S S S EEESSITITEEESESEESESSTTETEEEEEEZEE
17 # USER INF

18 ’ TTzzzzo = & 2 5 5 5 5 5 2+ F 2 2 ¢ === = T T S S S S S S S S S S S ESESESESEIIITITSTSESEZ====
19 userInput = UserInputs(

20  fileName = myDir+"spectrumldfFromCassis oribar ALL clean”,
21  suffixName = ["7),
22  extensiogName = " _fus”,
23 telescop = “/Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi”,
24 tuningRghge = (479, 1910),
25 tuningBgnd = 60,
26  aijMin = 1.0e=-5,
27 eup - lO 0y 2000 0),
28 kup - RE
29 templaje - '2u1. CoMS”,
30 moltages = [28503),
31 tmb2t = True,
32 # isglnigue = False,
29, . . . = . g
4
'?‘l"'""“ l"'"'" BConsolc x
ALMOdeI v 0. b, NEO . 220605¢ , S12€ OU, WA & 3.5, tBg & 7,73, model & Lte, CONtInuN & COntinuuN-u)

e : lu:ers/vastcl/ hess/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi
* BCt nqv I ¢
omputing the chi2 contour... OK
HIF

B oo W o e




Not so good but we fixed fwhm and VIsrlll

o0 O HIPE 10.0.0 - ContourPlot

File Edit Run Pipelines Scripts Window Tools Help N
Mfe@md u>» L QR <
] Editor x =
'y ¢ Changer.py X ‘{2 e X {2 doDeconvolution X {2 flagTool x ‘¥ i P 12C0_ - " (- ContourPlot x \) L
Flle © ¢ Models vcw Scripts Wodows Templates Configuration VO Help
Orion_Bar 12CO [ Data | InfdQanel
17.365 ~Select : N
17.3625 + Datafile Orion_Bar 12C0.dat
1736 +-
Chi2 Min Reduced : \795.973
173575 +
~N 17355 NbPoints : 1753
|
g 17.3525 - Degree of freedom : 2
! -Parameters
3 173475 < D)
g wais: — ) — e
% sl Y Value : Log[Nmol_1 (cm-... ¥
3 17.3425 + Contour : Sigma v
17341 1 Sigma 1753.29
17.3375 2 Sigma 1757.17
17.335 +- 3 Sigma 1762.81
17.3325 \ : q )
1450 1475 1500 1525 155.0 1575
Tex_1(K)
X Tools | ¥ Tools Display o
Inamg- | 10001/ 200.01! init rance | Mina v
' ©J Console x (=E
Sde L (VIE 0.25, tes 3.5, B9 = Z.73, IMOGEl = Lteé, COntinuin = COntinuinm-u) -
the computation = 1753 / 5244
omputing the best model... OK
OversSampling: 3
elescope: /Users/vastel/.hcss/apps/hipe/plugins/cassis/3.2/delivery/telescope/hifi
arbage collecting... OK
omputing the chi2 contour... OK
HIPE> ~
(i Navigator, Calibrators @ x (@ Tasks & x )[3° Variables & x |( = Outline & x
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These are the parameters found for the best x 2 fit, as well as the fixed parameters, that are

used for the LTE modeling of the transition.
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These are the modeled transitions, for the best x2fit. Note that we fixed the
beam dilution, the FWHM as well as the Vlsr.
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