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Use case : single Gaussian fit
in Spectrum Analysis (SA)
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Single Gaussian fit in SA @irap

First load your data : click on the icon or go to the “Models” menu —
Spectrum Analysis

e OO
Data

Load confi
‘ D | Visr data: 0.0 ’km/s lvl in: ’ ‘ ‘Telescope = Lnl)

uning OPeNSs a file browser to select a data file

Range min: | 0.0| max: | 0.0|

Spectrum Analysis 1

Display

Save config

e OO0 Spectrum Analysis 1

In this case, CASSIS did not find

Data
onfig

[slli/cassis—data/iram.basl Visr data: 3.8 Ikm/s Ivl in:l ‘ ’ the te|eSCOpe . CIiCk on the button
’

Tuning to open a file browser to select a
Range min: [79.9948749] max: [281.004874] [GHz | te|escope file if desired

Save confi
Automatically filled in by CASSIS ———
but can be restricted by the user

e 00
Data

Load fi
Irlli/cassis—data/iram.basl Visr data: 3.8 Ikm/S Ivl in: ‘ ‘ ‘ Telescope /&_CO{'Q\

Spectrum Analysis 1

Tuning < Display >
Range min: [79.9948749| max: [281.004874 N /
Save config
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Single Gaussian fit in SA

Display :

8 OO
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Cassis 3.6 - database from SQLITE (cassis20140205.db)

File Edit Models View Scripts Windows Templates Configuration VO Help

Bl A=Y . O 8P

[" Full Spectrum I
Frequency [GHz]
100 150 200 250
I I I I

[l e S S S S
WO, N WU
17T 17T T 17T T T°1
Y Y Y Y N A |

SO RN WS U N
!
|

| | | |
100 150 200

Frequency [GHz]

Reference frequency: 180499.87

(X Tools | Y Tools | Stack/Mosaic |

[‘InfoPanel | Overlays | Species | Fit | Tools |

Plot Info
Spectrum Analysis 1 E
BN Spectrum Analysis 1
in : REST Lo [MHz] : unknow visr: 3.8

Shift Zoom Search Range

‘|<<|>>] [+]- | |291.06|@‘ 221.11]set]

Xtop |Frequency Iv] IGHz lv

Xpot |Frequency Ivl IGHz lvl

Remove All
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Single Gaussian fit in SA
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Search for a line to fit (zoom with the mouse or with the “XTools” tab) :

8 00O

Cassis 3.6 - database from SQLITE (cassis20140205.db)

File Edit Models View Scripts Windows Templates Configuration VO Help

B A =Y N

8°

[ Full Spectrum |

Frequency [GHz]
218.725 218.75 218.775

11

0.9
0.8
0.7

p—

= 05
0.4
0.3
0.2
0.1

|

218.725 218.75 218.775
Frequency [GHz]

[ X Tools | Y Tools | Stack/Mosaic |

218.8

Reference frequency: 180499.87

["InfoPanel | Overlays | Species | Fit | Tools |

Shift Zoom Search Range pr |Frequency

] e

-]

[JLog

[<<]>>])| [+ ] - | |291.06|@‘ 221.11]set]

Xpot |Frequency

] e

lv‘

Plot Info
Spectrum Analysis 1
B Spectrum Analysis 1
in : REST Lo [MHz] : unknow visr: 3.8

Remove All
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Single Gaussian fit in SA
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Warning: if we proceed with fitting one of the lines, CASSIS will
calculate the fitted function over the entire range of the “Tuning”
section (SA data loading window), not just on the part that we have
zoomed in. In this example, we loaded a spectrum with a large
number of points, such that the fitting would take a long time. It is
therefore important to restrict the tuning range once you have
explored the spectrum.

e OO0 Spectrum Analysis 1
Data

i ) i ) ) Load config
I Load [3lli."cassis—data,"iram.bas‘ Visr data: 3.8 ’kmls ‘v in: ’ Telescope | 777

Tuning Display

@: 218.725| max: 218.8] [GHE

Save config



Single Gaussian fit in SA

Go to the “Fit” tab and click on “Manage Components” — Add Line = Gaussian
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Cassis 3.6 - database from SQLITE (cassis20140205.db)

File Edit Models View Scripts Windows Templates Configuration VO Help

Bl A=Y G O (8

[ Full Spectrum |
Frequency [GHz]
21873 21874 21875 21876 21877 21878 218.79 218.8
1 T T T 1 1 T T

12
11

09 -
08
0.7 -

2 06 -
= o5

04 r
03 r

02 r T

| | | | | | | |
21873 21874 21875 21876 21877 21878 21879 2188

Frequency [GHz]

[ X Tools | Y Tools | Stack/Mosaic |

Reference frequency: 218762.50 |

[ InfoPanel | Overlays | Species | Fit | Tools |
rParameters

ILEVENBERG-MARQUARDT Fitter Ivl

Nb. iterations : | 1000| Oversampling fit: @

l Manage Components }
Add Baseline » |

Add Line »| Gaussian
Clear All Lorentzian
Select All Voigt Profile

UnSelect All Sinc Profile

Selections [with middle-click-and-drag

~Shift Zoom—— Search 1 rRange pr |Frequency Ivl IGHz Ivl

;l«l»l,;l +] - | [218.8 |@“| 0.08 |@‘ O Log

Xpot |Frequency lvl IGHz Ivl

Display l Reset last ‘ ‘ Reset all |
i Actions

| Fit current H Select file || Load Config |
l Fit all H Save H Save Config I
~Operation

\ Subtract fit H Divide by fit ‘
I Overlay fits H Overlay residual I
‘ Original l ’ Undo ‘ ’ Redo ‘
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Single Gaussian fit in SA
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Cassis 3.6 - database from SQLITE (cassis20140205.db)

File Edit Models View Scripts Windows Templates Configuration VO Help

[ Full Spectrum |
Frequency [GHz] [ InfoPanel | Overlays | Species | Fit | Tools |
21873 21874 21875 21876 218.77 21878 21879 2188 Parameters
' ! ! ! ' I ! I LEVENBERG-MARQUARDT Fitter v
12 | Nb. iterations : | 1000| Oversampling fit: @
Lu- — ’ Manage Components }
1+~
0.9 - a []Line: Gaussian ‘Z’
08 7 lo [ 0.0) 0.0
07 . X0 : 0.0 0.0
g 06 — FWHM : \/09 . 0.0
s L . Blue fields: for initial values;
0.4 - il middle-click and drag over
03 T 0 0
il _ your line to automatically fill
e ] S}e}gmmlmﬁh middle-click-and-drag o
O ] [v] Display l Reset last H Reset all I
| | | | | | | | ~Actions ‘
21873 21874 21875 21876 21877 21878 21879 2188 | Fit current H select file || Load Config l
Frequency [GHz] l Fit all H Save H Save Config I
Reference frequency: 218762.50 o =
p y y peration
X Tool Y Tool Stack /Mosai
I oo i i k fack/Mosac I ‘ Subtract fit H Divide by fit ‘
Shift Zoom Search 1 rRange xtop |Frequency l'] IGHz |v| . .
|<<l>>| I + I N ﬂ |218.8 I@ I 0.08 |@ [JLog ‘ Overlay fits H Overlay residual ‘
Xbot |Frequency l'l |GHZ |'| ‘ Original H Undo H Redo l
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Single Gaussian fit in SA
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Cassis 3.6 - database from SQLITE (cassis20140205.db)

File Edit Models View Scripts Windows Templates Configuration VO Help

Em A=Y T O 8P

(" Full Spectrum |
Frequency [GHz]
21875 21876 218.77 218.78

Middle-click and draé

218.73 218.74 21879 21838

12
11

09
08
07 F

¥ 06

Fost

04 r
03 r 7
02 r T
0.1r- T

5.157 K.GHz.

. | , , ~First moment under
21873 21874 21875 21876 218.77 ;l_t:he;blue ‘ai.ea

Frequency [GHz]
Reference frequency: 218762.50

(X Tools | Y Tools | Stack/Mosaic |

Shift—

l<<]>>|.

] e

M
-]

Xiop |Frequency

[ Log

Zoom ‘ ~Search 1 rRange

[+ ] - | |[218.8]Go] |[0.08 |@:

Xpot |Frequency lv] IGHz

("InfoPanel | Overlays | Species | Fit | Tools |
Parameters
|LEVENBERG—MARQUARDT Fitter |v|
Nb. iterations : | 1000| Oversampling fit: @
l Manage Components ’
[ ] Line: Gaussij E
1.1327 0.0
218.7605 0.0
l 0.0052 0.0
\/
~Selections [with middle-click-and-drag———————
Display l Reset last ‘ ‘ Reset all l
Actions |
| Fit current H Select file || Load Config l
l Fit all H Save I l Save Config I
Operation
\ Subtract fit H Divide by fit ‘
I Overlay fits H Overlay residual I
‘ Original I { Undo } ’ Redo l
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| Single Gaussian fit in SA

6 00 Cassis 3 (P from SQLITE (cassis20140205.db)

800 CassisBG-
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from SQLITE (cassis20140205.db)

File Edit Models View Scripts VO Help

EIEICNES JL.H*" 'l _MMH 8l

File Edit Models View Scripts

VO Help

EFDINMEYS S aar s

8-

" Full Spectrum |

Frequency [GHz]

| Species | Fit | Tools

(InfoPanel | Overlays

21873 21874 21875 21876 21877 21878 21879 2188
! ! ‘ ‘ ' ' ! ! |LEVENBERG—MARQUARDT Fitter ‘v‘
12 Nb. iterations : @ Oversampling fit : @
e 4 | Manage Components |
0; L B []Line: Ga lz]
08 0.0
07 7 0:0
o5 1 0.0
o5l /
04r- T
03 7
02+ =
i a Selections [with middle-click-and-drag
or 5.172 K.GHz. 7 I Display [ Resetiast ||  Resetall J

Warning: if the fields are not blue, they will....

S eference frequercy o e
O
+not getfilled in by the middle- clrcnkmand drag
Shift Zoom \zul«;;' hov‘;s‘ =) Xiop |Frequency | v ||GHz 1| OLog Overlay fits H Overlay residual —‘
R - e g [ s

" Full Spectrum |

Frequency [GHz]

(‘InfoPanel | Overlays | Species [ Fit | Tools

218 Go

Xpot |Frequency

- _the last selection...

21873 21874 21875 21876 21877 21878 21879 2188
T T T T T T T T
[LEVENBERG-MARQUARDT Fitter [~]
12 - Nb. iterations : | 1000/ Oversampling fit : @
1l - Manage Components
1L
09 - T [[] Line : Gaussian lzl
08 L T lo: o 0.0 0.0
07 T X0 : g 0.0; 0.0
[wd - FWHM : 0.0 0.0
206 -
Fosh 7
04 r T
03 7
02 I
0L 7 Selections [with middle=click-and-drag
or 7 Display Reset last Reset all
N S——
1 L 1 1 | 1 Actions
21873 o Fit current Select file
Feequenc
In this cése reset. (-— remove) =
(X Tools | Y Tools | Stack/Mosaic .
Subtract fit ] Divide by fit
Shift Zoom Search

] Overlay residual

Overlay fits

\vHGHZ =l

|L_onsma || unie

8 00 Cassis 3 6 - from SQLITE (cassis20140205.db)

800 Cassi536-

from SQLITE (cassis20140205.db)

File Edit Models View Scripts

EIEICN TS JL,.H*‘ 'l JJ MH

VO Help

8l*

File Edit Models View Scripts

VO Help

]l A YL

8-

" Full Spectrum |

Frequency [GHz]

[InfoPanel | Overlays | Species | Fit | Tools

21873 21874 21875 21876 21877 21878 21879 2188
I l ] ! I : I I |LEVENBERG-MARQUARDT Fitter [~]
12 - Nb. iterations : | 1000/ Oversampling fit : @
L — Manage Components
1
09 - 7 [ ] Line : Gaussian E
08 - 7 [ o9 0.0
| 0.0
07
g 06 L — O 0 0.0
Fost 1
04r M4 p b
...and click on the parameters
02 b
names to make the fields blue
or 1 ] Display | Resetlast || Resetall |
1 1 1 1 1 1 1 1 ‘ Actions
21873 21874 21875 21876 21877 21878 21879 2188 [ Fitcurent || Selectfile || Load Config |
HredliencyjIGHz] ‘ Fit all H Save H Save Config ‘
Reference : 218762.50 o 3
*Teols [ Yook [ sk Mot | ‘ = I::hlra(( fit H Divide by fit
vide by fi
hift Search Range
[218.38] [0.08 [set] Xtop ‘Frequency "‘ ‘GHZ I'l OLog [ Overlay fits H Overlay residual ‘
Xpot ‘Frequency l" ‘CHI I'l Original ‘ Undo Redo

0

"X Tools | Y Tools | Stack/Mosaic |

hift z

218.8[Go]||[0.08 |set|

- . Finally, redo your selection

" Full Spectrum |
Frequency [GHz] ("InfoPanel | Overlays | Species | Fit | Tools
21873 21874 21875 21876 21877 21878 21879 2188
T T T T T T T T
[LEVENBERG-MARQUARDT Fitter [~]
12 B Nb. iterations : | 1000/ Oversampling fit : @
11r - Manage Components
1L
09 CLine: G [x]
08 L T lo: 0.0
07 F 7 e
— - 0.0
206 |1
Fost 7
04 B
03 7
02 b
wil o 7 Selections [with middle-click-and-drag
o 5.172 K.GHz. 7 Display ‘ Reset last H Reset all ‘
1 1 1 1 1 1 1 1 Actions
21873 21874 21875 21876 21877 21878 21879 2188 [ Fitcurent || Selectfile || Load Config |
Frequency [GHz] I Fit all H Save H Save Config ‘
Reference frequency: 218762.50
Operation

Divide by fit

Overlay residual

Overlay fits

Xpot ‘Frequency

[xfer= [~]

| Original
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e OO0 Cassis 3.6 - database from SQLITE (cassis20140205.db)
File Edit Models View Scripts Windows Templates Configuration VO Help
&AL =Y N O 8P
[ Full Spectrum |
Frequency [GHz] [ InfoPanel | Overlays | Species | Fit | Tools |
21873 21874 21875 21876 21877 21878 21879 2188 ———
| I I | | | | |
|LEVENBERG-MARQUARDT Fitter |v|
12 L | Nb. iterations : | 1000| Oversampling fit : @
Ll — l Manage Components }
1 —_
09 7 []Line : Gaussian 0 X
0.8 - ] lo: O 1.0988 0.0382
07 L . xo: [J[ 218.7602| 5.451094E-5
Z 06 - FWHM : [] 0.0032 0.000
=~ 05+ — oG N
oal ii. Statistical errors of
03 - il the fit are displayed
021 E here.
0.1+ |
0+~ Selections [with middle-click-and-drag
-01 5.157 K.GHz. 7] ( Display l Reset last H Reset all [
| | | | | | | | Actions
21873 21874 21875 21876 21877 21878 21879 2188 Fit current Y |_select file || Load Config |
Frequency [GHz] >‘j =
TTt al S S Conf
Reference frequency: 218762.50 & gh&; K l ave H — =D I
% " bers
[ X Tools | Y Tools | Stack/Mosaic | I P —— H S ‘
Shift Zoom Search | ~Range ] Xtop |Frequency lvl |GHz |v| ide fi . idual
[<<[>>] [+ ] -] |[218:8][Go]| || 0-08 |[set] Oos || b | Hide residua |
Xbot |Frequency l'l IGHZ |'| ‘ Original I ’ Undo ‘ l Redo l
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