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CARTA

Cube Analysis and Rendering Tool for Astronomy

Project: ASIAA, IDIA, NRAO, U Alberta

Webpage: https://cartavis.org; Github: https://github.com/CARTAvis

Current release version 4.1

Image viewer for multiple image (cube) formats

* high performance

* versatile

* analysis tool

* collaborative tool

* publication ready files

» focus is on radio astronomy data but other data will be displayed as well (fits)

* Replaces the CASA viewer (except visibilities)
* serves as archive interface for SKA (precursors), ALMA, NRAO SRDP
* Server — client architecture allows for remote image viewing

* Interactive and scriptable interfaces (python; development in progress

CARTA SIW 2024


https://cartavis.org/
https://github.com/CARTAvis

CARTA on cartavis.org
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CARTA

Cube Analysis and Rendering Tool for Astronomy, is Q_’._' '
next generation image visualization and analysis tool &%
designed for ALMA, VLA, and SKA pathfinders. .
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https://cartavis.org/
https://github.com/CARTAvis

CARTA on github.com/CARTAVvis

& ...
< > C @ github.com/CARTAvis M % Today
@ CenturyLink Mode... @ 1 @ @ W P 2 @ AdAavMA QViIA @Ph @T CARTA @ archive-new.nrao.... dat @ Bunker8TB 3st Syn @ sp news lit »

Q Product v Team Enterprise Explore -~ Marketplace Pricing \/ Search / Signin  Sign up

CARTAvis
J 69 https://cartavis.org/ [ support@carta.freshdesk.com

() Overview Repositories ' 33 Packages People Projects 1

Pinned

People
£] carta ( Public

To CARTA users, this repo holds the CARTA release packages. Please use This organization has no public members.

this repo to log bugs and feature requests. These will be triaged by the You must be a member to see who's a part of
development team and prioritised as necessary in the ... this organization.
w1

Top languages
[] Repositories
@ C++ @ Python @ TypeScript

Q Type - Language ~ sort - @ JavaScript @ Shell

carta-backend ( Public

Source code repository for the backend component of CARTA, a new visualization tool designed for the ALMA,
the VLA and the SKA pathfinders.

@C++ {? 14 Qx? 3 @ 82 Il 6 Updated 4 hours ago

carta-frontend ( Public
Source code repository for the frontend component of CARTA, a new visualization tool designed for the ALMA,
the VLA and the SKA pathfinders.

TypeScript ﬁ 14 ?'5’ 4 @ 196 (1 issue needs help) Il 5 Updated 8 hours ago

rarta_hankand_ICN_tact Dishlin x x —


https://cartavis.github.io/
https://github.com/CARTAvis

CARTA

The focus is on performance for large datasets
* Memory efficient image loading (1 TB cubes in seconds)
* Parallelization and GPU-accelerated rendering
* Progressive and responsive update of spectral profile
* Tiled image rendering

Works on CASA, fits, gzipped fits, MIRIAD, HDF5 image (cube) formats

Image analysis tasks frequently (but not always) use CASA code to ensure
consistency

In remote version (recommended) it is run as a server, and connected to by one

or multiple frontends in a browser; the server can but does not have to be at a
remote site

A stand-alone version launches electron (which is a standalone browser
replacement)

OS: MacOS, Ubuntu, RHEL
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CARTA Features

Viewing:

* Image rendering with (global) min/max clipping, scaling functions and color maps
* Image panning, zooming, etc.

* Multi-panel (3beta)

* Hardcopy

* Image/region saving

* Image blinking

* Image WCS matching spatially and spectrally

* Support of projections

* Contours with different generators, colors, color maps
* Catalog overlays

* Setting of rest frequency

* Complex image support

* pV image support

* FT image support

* Vector overlays
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CARTA Features

Tools/Analysis:

* Regions: rotating box, ellipses, polygons (line, point, polyline)
* XY and Z profiles

* Spectral profiles can convert spectral axis labels (velocity, frequency, wavelength)
* Histogram

* Image/Region Statistics

* Image fitting

» Stokes analysis widget

* Moment generator

* Position Velocity Plots (interactive and saving)

* Spectral line labelling

* Spectral smoothing

* Distance measuring tool

* Intensity conversion

* Server authentication

* Inserting rest frequencies of lines
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CARTA Features

Other:

- Server-client infrastructure for remote image access
- Tiled rendering for performance

- Docking and Preferred layouts and layout saving

-  Workspaces

- Saving subsections of images
- Basic python scripting is under active development

CARTA SIW 2024




CARTA — Start

MacOX installed stand-alone:

carta (or click the icon in the Applications folder).

« CARTA.app

Linux or remote:

jott@rocky carta> carta --no_browser

[2024-05-14 17:01:33.373Z] [CARTA] [info] Writing to the log file: /users/jott/.carta-beta/log/carta.log
[2024-05-14 17:01:33.378Z7] [CARTA] [info] /tmp/.mount_cartadHINdA/bin/carta_backend: Version 4.1.0
[2024-05-14 17:01:33.391Z] [CARTA] [info] Serving CARTA frontend from
/tmp/.mount_cartadHINdA/share/carta/frontend

[2024-05-14 17:01:33.3917] [CARTA] [info] Listening on port 3002 with top level folder /, starting folder
/lustre/aoc/projects/vlass/jott/gridder/casa-versions. The number of OpenMP worker threads will be
handled automatically.

[2024-05-14 17:01:33.3917] [CARTA] [info] CARTA is accessible at http://146.88.1.42:3002/?token=de1fd985-
4c43-40a5-a859-106dcbe08ecb

- Copy and past this URL in your local browser

(For NRAO, see https://info.nrao.edu/computing/guide/cluster-processing/software)
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First Screen

File View Widgets Help SEBENANXNE LD S R QIPY B FO6 ~ & & PY
No image loaded ! X Profile: Cursor X
1.00e+0
) ) 8.00e-1
Collection of Widgets on a canvas o cooer
2 4.00e-1

Buttons to launch widgets

0.00e+0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

X coordinate

Y Profile: Cursor X

No file loaded $
1.00e+0

<»

Load a file using the menu
8.00e-1

6.00e-1

Value

4.00e-1
2.00e-1

0.00e+0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Y coordinate

. . | List X | Animator X || Region List X
Render Configuration X mage Lis nimator egion Lis

No file loaded No file loaded

Load a file using the menu Load a file using the menu
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. Selecting multiple images can be applied as stack of images
|oad|ng or as a Stokes IQUYV hypercube if images are the individual Stokes planes

idgets  Help SE &4 E DG 8 RQP OFO 7 E SN o

File  View

Open Image It+ 0O X Profile: Cursor X

4»

a
v

& File Browser @ x

G # @ users > o> nocuments > carra | Simplified or full header display, without image loading

1= Filename Type Size Date File Information  Header
NGC_628_NA_MOMO_THINGS fits FITS 4.3 MB 7 Oct 2020
NGC_628_NA_MOMO_THINGS.im CASA 4.4 MB 6 Apr 2022 Name = VLA-ANGST_HI_NGC31@9-rob-Mom0.fits.gz 1
HDU = 0
NGC_628_NA_MOMO_THINGS.mi Miriad 4.2 MB 6 Apr 2022
- — m!r ra pr Data type = float
Work NGC_628_NA_MOMO_THINGS.mir.tgz Unknown 2.7 MB 9 Oct 2023 Shape = [2048, 2048, 1, 1] (RA, DEC, STOKES, FELO)
Open Workspace VLA-ANGST_HI_NGC3109-rob-Mom0.fits.gz FITS 27 MB 29 Apr 2022 | Number of channels = 1 P
Save Workspace VLA-ANGST_HI_NGC3109-rob-Mom0CD.fits.gz FITS 2.7 MB 29 Apr 2022 Number of polarizations = 1

Coordinate type = Right Ascension, Declination

Projection = SIN

Preferences .
Image reference pixels

Server 4 FITS Image type’ Size’ da-te Image reference coords

Image ref coords (deg)

CASA Pixel increment = -1", 1"
Pixel unit = Jy/B*M/S

Celestial frame = FK5, J2000

MIRIAD Spectral frame = HEL

Velocity definition = OPTICAL

HDF5 Restoring beam = 7.60356" X 5.0328", 8.82 deg (extracted from H

RA range = [10:01:50.656, 10:04:23.070]
DEC range = [-26.26.36.755, -25.52.29.750]

GZiPPed ﬁtS Stokes coverage = [I]

[1024, 1025]
[10:03:06.9000, —-026.09.34.0000]
[150.779 deg, —26.1594 deg]

L=

Render Configuration X

Q Filter v mom0 Y Fuzzy search
Filter: unix, fuzzy, regex Close
NO TIIe loaaea WIS Ivaucu

Load a file using the menu Load a file using the menu
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LEL image loading (mathematical expressions)

File View Widgets H

Loading e.g. the sum, or ratio of images, large number of mathematical expressions

are available, see CASA LEL (Lattice Expression Language) docs:
https://casadocs.readthedocs.io/en/latest/notebooks/image _analysis.html#Lattice-Expression-Language

"dice_four.fits" + "dice_one.fil

< E

o : i
$ =
J
o % e L
L [ — — 1L L o, - IO I [ _
& File Browser 0 x
“
iz G G > Users > kswang > carta_image_pool > set_dice
4= Filename Type Size Date File Information  Header
] dice_five.fits FITS 86.4 kB 27 Feb 2021
3 dice_four.fits FITS 86.4 kB 27 Feb 2021 Name = dice_one.fits
HDU = 0
dice_one.fits FITS 86.4 kB 27 Feb 2021
Data type = double
dice_six.fits FITS 86.4 kB 27 Feb 2021 Shape (101, 101)
dice_three fits FITS 86.4 kB 27 Feb 2021 Coordinate type = Right Ascension, Declination
dice_two.fits FITS 86.4 kB 27 Feb 2021 Projection = SIN

Image reference pixels = [320.75, 320.75]
Image reference coords = [06:12:53.8000, +017.59.22.1000]
= [93.2242 deg, 17.9895 deg]

Pixel increment = -0.03", 0.03

Image ref coords (deg)

Pixel unit = Jy/beam

Celestial frame = ICRS

Restoring beam = 0.150481" X 0.108465", 11.5153 deg
RA range = [06:12:54.262, 06:12:54.472]

DEC range = [+17.59.12.507, +17.59.15.507]

54.45 54.40 54.35

3 6:12:54.30 54
Right ascension

Render Configuration X

i Image arithmetic ~ “dice_fourfits" + "dice_one.fits"
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Cu

P | List filtering
L Close [MIGEG]
L Image arithmetic expression
d s
~ T Suanny wnar v
' vl ] . = |

[ i sl r L P T Colormap -

1 1

- (0 - .

Invert color map

Bias / Contrast ¥
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First Look

File View Widgets Hep ® |/ OO & ~ & =B & ¥ B DO A&»L S8 RLRQ OFO EAESIE N °
NGC_628_NA_MOMO_THINGS.mir X Profile: Cursor X
| WC 15:46:34); Image: (545, 487); Value: 3.20055e+l ; Polarization: Sti il g Image = Active a Region = Active =
: : 1:37:35.4 1:37:14.6 1:36:53.9 1:36:33.1 1:36:12.3 1:35:51.5
1.50e+2
o
S _|
8| il B g 1.00e+2
= )
r 1 = 5.00e+1
L 1B 0.00e+0
o
= | 0 200 400 600 800 1000
n L B g ﬂ .
5 g X coordinate
§ E‘ Data: (WCS: 1:36:38.8, Image: 545 px, 3.20055e+1)
= T ] ©
S | | = | Y Profile: Cursor X
[a =] 2
o Mo © Image Active $ Region Active %
©
r 7 15:34:24 15:39:24 15:44:24 15:49:24 15:54:24 15:59:24
L i 2.00e+2
S
o 1.50e+2
3 o g
2L 1 ° S 1.00e+2
==
e 2 5.00e+1
r 7 0.00e+0
gl O W & Q1ox 3 wes [ B » || 0 200 400 600 800 1000
oLl e ° Y coordinate
38:00 30 1:37:00 30 36:00 35:30
Right ascension Data: (WCS: 15:46:34, Image: 487 px, 3.20055e+1)
z : Image List X || Animator X | Region List
Render Configuration X 9 9
90% = 95% = 99%  99.5% | 99.9% | 99.95% = 99.99%  100%  Custom Clip min  -0.527750086472 e e Metching Ehateel | Colatization
' 0 NGC_628_NA_MOl R x¥)(®) 0 Stokes |

Clip max 156.3205420161¢
Scaling Linear ¢
Colormap [N =

Invert colormap

0 50 100 150 200 Bias / Contrast ¥

Value
NaN color [N
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? = help menu

1) Navigation

Pan image click
Pan image (inside region) middle-click
Pan image (inside region) 3 cmd || click

Zoom image mouse-wheel

2) Regions

Toggle region creation mode €
Toggle current region lock L
Unlock all regions 4 shift | L
Delete selected region del
Delete selected region backspace
Deselect region/Cancel region creation esc
Switch region creation mode 3 cmd
Symmetric region creation 4 shift

Region properties double-click

3) Frame controls

Next image A alt | ]
Previous image \alt | [
Next channel \Calt| P up

Previous channel \alt down

14 CARTA SIW 2024 J @ U]
NRAO



Hel

File  View Widgets

NGC_628_NA_MOMO_THINGS fits
47:11); Image: (512, 512); NaNx; Polarization: Stokes I

55:00

50:00

Declination

45:00

15:40:00

35:00

Render Configuration X
90% 95%

Help

30

99%

50

s/ 000~

99.5%

1:37:00

99.9%

100
Value (Jy/B*M/S)

99.95%

Right ascension

99.99%

150

100%

36:00

Custom

200

& R Q@ PV

0O F o v & &0

X Profile: Curso
Image  Active
1.00e+0
8.00e-1

6.00e-1

Value

4.00e-

widget.

© Image View X

The Image Viewer Widget serves as the core component of CARTA. It
allows you to visualize images as rasters, contours, or vector fields.
Regions of interest can be defined interactively with the Image Viewer and
subsequent image analysis can be performed collaboratively with other
widgets. Catalog files can be loaded and visualized in the Image Viewer as
catalog overlays via the Catalog Widget.

Images can be loaded via File -> Open Image (will close all loaded images
first). You may append more images via File -> Append Image. All images
ndered as raster by default. Contour layers can be
Contour Configuration Dialog. Vector field layers can be
Vector Overlay Dialog.

Dialog (File -> Preferences) provides many options

Clip min  -0.527750086472
Clip max 156.3205420161¢
Scaling Linear ¢
Colormap (NN $

Invert colormap

Bias / Contrast ¥

NaN color -
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0

Y Profile: Curso
Image  Active
1.00e+0
8.00e-1

6.00e-1

Value

4.00e-1
2.00e-1

0.00e+0

Image List X

Image

0 NGC_628_

related to the Image Viewer Widget that you can adjust to fit your tastes
and workflow.

Image view mode

The Image Viewer has two modes: single-panel view and multi-panel view
(default). You can use the Panel mode button at the top right corner of the
widget to switch to the other mode. When the current view mode cannot
display all the loaded images at once, you can also use the Page buttons at
the top-right corner of the widget to navigate through pages of images.
The grid layout of the multi-panel view mode can be configured in the
Global tab of the Image Viewer Settings Dialog. The active image is
highlighted with a red box in the multi-panel view mode. With the multi-
panel view mode, the loaded images are rendered in order from left to right
and then from top to bottom. To rearrange the images, use the Image List
Widget to drag—and—drop image rows to the desired positions.

Cursor information

Information about the world coordinates and image coordinates at the
cursor position is shown at the top of the Image Viewer. Pixel value,
spectral information, and polarization information are also displayed. To
freeze/unfreeze the cursor position, press the F key. To mirror cursor
position on spatially matched images, press the G button. Different modes
to display the cursor information are available in the WCS and Image
Overlay tab of the Preferences Dialog (File -> Preferences). Alternatively,
you can use the Cursor Information Widget to view cursor data from
multiple images in one centralized place.

Image toolbar

A set of tool buttons appears in the bottom-right corner when you hover
over the Image Viewer. You may use these buttons to

* Measure angular distance on image
* Select a source from catalog overlay
* Create regions

¢ Change image zoom scale

* Trigger WCS matching




File View Widgets Help

i
El
=
[
&
T
«

& R Q@ PV

O F Oz & &N

NGC_628_NA_MOMO_THINGS fits

55:00

51:36); Image: (-103, 690); Polarization: Stokes I

(=]
S
o
wn
| =t
2
©
£
O
[}
0o
S
w0
<
- Statistics: Image (Active)
S
ol
I Image  Active $ Region Active ¢ s
Statistic Value
L NumPixels 1.048576000000e+6 pixel(s)
Sum 1.686514989909e+7 Jy/B*M/S
(]
wldget5: FluxDensity  NaN
Mean 1.608386030111e+1 Jy/B*M/S
° open and Close Rig stdDev 2.554179168689e+1 Jy/B*M/S
Min -4.271009445190e+0 Jy/B*M/S
o Max 2.183455810547e+2 Jy/B*M/S
o in 9% | 99.95% L
Extrema 2.183455810547e+2 Jy/B*M/S
o RMS 3.018398685729¢e+1 Jy/B*M/S
moyve | sumsq 9.553293476907e+8 (Jy/B*M/S) 2
] scaling Linear s
. b
ta =
Colormap ([N s

* rearrange
* resize
* float

100 150
alue (Jy/B*M/S)

Invert colormap
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Bias / Contrast ¥

200 NaN color [

o
- B

120

30

X Profile: Cursor X

Image  Active

1:37:35.6

1.00e+1
8.00e+0
6.00e+0
4.00e+0

Value (Jy/B*M/S)

2 NNan

a

Active

1:36:54.0 1:36:33.2 1:36:12.4 1:35:51.6

g

c -

: (WCS: 1:36:21.1, Image: 716 px, 0.0)

Profile: Cursor X

Image  Active

15:34:24

6.00e+1
5.00e+1
4.00e+1
3.00e+1
2.00e+1
1.00e+1
0.00e+0

Value (Jy/B*M/S)

Data: (WCS: 15:57:54, Imag

Image List X | Animator

Image

0 NGC_628_NA_MOI

40 px, 0.0)

Region List
Matching Channel Polarization
xYJ@®) 0 Stokes |

400 600 800 1000

X coordinate

Active &

15:44:24 15:49:24 15:54:24 15:59:24

400 600 800 1000

Y coordinate




File View Widgets Hep B / [0 O D ~F =B &4 EH OS82 Qy BAFO=ZLSK °

NGC [ Theme > s X Profile: Cursor X
3 Layouts Existing Layouts > Default | g Image Active % Region Active ¢
& Images Save Layout Cube View ;! 1:37:35.5 1:37:14.7 1:36:53.9 1:36:33.1 1:36:12.3 1:35:51.5
[Z] File Header Rename Layout Cube Analysis ) 4.00e+1
o . . ’U)\
; ® Contours Delete Layout Continuum Analysis _ S 3.00e+1
S @
# Vector Overla Y S
Y test layout % 2.00e+1
X .
¥ Image Fitting g | é 1.000+1
s ¢ Online Catalog Query i A
2 j Il P 800 1000
= .
5 ] Layouts:
© Data
£ B
8 1 * Pre-defined |
[ [ R : -
oo Statistics: Image (Active) re e Ine a'YOUtS
Sl
w
< .
Image  Active $ Region Activfl @ Any Iayo ut Can be
15:54:22 15:59:22
I Statistic Value d d d
i NumPixels 1.048576000000e+6 pixel(s)l Save an resto re
§ sum 1.686514989909e+7 Jy/B*M|
35 FluxDensity NaN
Mean 1.608386030111e+1 Jy/B*M/S
StdDev 2.554179168689e+1 Jy/B*M/S
Min -4.271009445190e+0 Jy/B*M/S i
8| Max 2.183455810547e+2 Jy/B*M/S 400 600 800 1000
2 I R Extrema 2.183455810547e+2 Jy/B*M/S .
38:00 30 1:37:00 30 36:00
. . RMS 3.018398685729e+1 Jy/B*M/S
Right ascension
SumSq 9.553293476901e+8 (Jy/B*M/S)~2 =
; ; |
Render Configuration X -~ —
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Clip min -0.305676712035 Lage Layers R atching Sirrnel) || el
’ 0 NGC_628_NA_MOl | R x®) 0 Stokes |

Clip max 156.3205420161¢
Scaling Linear ¢
Colormap (N $

Invert colormap

Bias / Contrast ¥

0 50 100 150 200 NaN color [l
Value (Jy/B*M/S)
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Widgets - Workspaces

File View Widgets Help [ R AIE o)
Open Image alt+ O [INGS.im

Append Image  alt + L 5:46:41); Image:

Save Image alt+S

Close Image alt+w

Import Regions

Import Catalog alt+ G

Export Image »

Open Workspace

Save Workspace

Preferemce

Server »

35:00

38:00 30 1:37:00

Render Configuration X

90% 95% 99% 99.5% 99.9%

0 50 100

Value (JY/B*M/S)

(486, 491); Value:

99.95%

L~

3

30

Right ascension

99.99%

150

B

100%

A A5 H

3.18013e+1 JY/B*M/S ; Polariz

36:00
Custom al
Clij
St
Colc

200

O +-s e #

X Profile: Cursor X

ﬁ Image = Active s R
1:27:28 A 1:27

Statistics: Image (Active)

Image = Active $ Region Active ¢

Statistic Value

NumPixels 1.048576000000e+6 pixel(s)

Sum 1.686514989909¢e+7 JY/B*M/S

FluxDensity NaN

Mean

1.608386030111e+1 JY/B*M/S

|E| Open Workspace

Workspaces:
Layouts but with
images, color
schemes, regions,
etc. included.

They can be shared
with others through
an URL (server
version)

Name Last modified

[ hello 12 Mar 2024 |
workspace1 11:52
hello

CARTA SIW 2024

Name hello

Number of regions 1

Spatial reference NGC_628_CUBE.image

Spectral reference NGC_628_CUBE.image

Pantav analinma NAA £NO AIIDE fmann~a

(5 0vee o




Widgets

HeIpII/DOONIZiI B A4 H LS8R QF O FO 2 S N

INGS.fits 1 @ O | X Profile: Cursor X

<

b o T
51:36); Image: (-103, 690); Polarization: Stokes I l o Image Active R

Widgets:

* Region list

* Log

* Spatial (xy profile)
* Spectral (z) profile
» Statistics

* Histogram

* Animator

* Render config

* Stokes
* Image list —~ Image ~ Active 4 R
|8
| + Catalog 15:34:24 18
* Spectral line query | 6.00e+1
Statistics: Image] o CUI"SOI" Info QO ¢ X @ 5.00e+1
_ .. ) . 2 4.00e+1
Image  Active | ® POSItIOI’\-VG'OCIt)’ cut ¥ Bl 3 3.00e+1
Statistic Value % i
> 1.00e+1

NiimPivale 10ARK7A00N0000c+A Nnivalle) A - I



Image display widget

NGC_628_NA_MOMO_THI fits

Galactic latitude
-45.75 -45.70 -45.65 -45.60 -45.55 -45.50 -45.45

-45.80

X Profile: Cursor X

g Image = Active ¢ Region  Active 3
138.9148 138.7994 138.6839
'\
__ 1.50e+2
- Image View SettmgsI settlngs I
Pan and Zoom Enable multi-panel
Global
. Multi-panel mode
Title =
8 .
Ticks Columns (Maximum)
Grids
Rows (Maximum
Border ( )
3 Axes Overlay color
Numbers
Tolerance (%
Labels el
Colorbar Labelling
o
G2 Beam
Coordinate system
GAL |[Hf 123 )| » |- 0 200 400

139.1 139.0 138.9 138.8 138.7 '
Galactic longitude

o2 138.3
Data: (WCS: -45.7041, Image: 507 px, 1.25363e+1)

* distance tool
* catalog source

selection
* Regions
* Pan
e Zoomin

Zoom out

e Zoom to Ix

e Zoom to fit

e WCS matching

* Overlay coordinate
e Grid

e Labels
Export

CARTA SIW 2024

138.5683 138.4526

©

Dynamic grid size ¢

2 A
v
2 A
v
G
s
A
2 v
Exterior
Galactic ¢
600 800

Y coordinate




Image display widget - multipanel

NGS.im

b 7028); Image: (508, 509); Value: 1.5518le+l "JY/B*M/S" ; Polarization: Stonas T

Close image

Import regions

Import catalog

Export image

Preferences

"JY/B*M/S"

Server

I

138.80 138.75 138.70 138.65 138.60 138.55 138.50 138.45 138.40
Galactic longitude




Image display widget -

NGC_628_NA_MOM1_THINGS fits

Galactic latitude

-45.60

138.70

138.65 138.60
Galactic longitude

138.55

150

120

90

60

30

Galactic latitude

-45.7

-45.4

-45.5

-45.6

-45.8

-45.9

I e T T e e

139.0 138.9 138.8 138.7

Galactic longitude

138.6

138.5

7.1e+5

6.8e+5

6.5e+5

6.2e+5

multipanel

Z Profile X

Image

0 NGC_628_NA_MOM:
1 NGC_628_NA_MOM

Image View Settings

Global
Title
Ticks
Crids
Border
Axes
Numbers
Labels
Colorbar

Beam

CARTA SIW 2024

Image List X

I WCS unmatched I

Layepf Matching
R (xy)RJ
R XY R

Enable multi-panel

Multi-panel mode

Columns (Maximum)

Rows (Maximum)

Overlay color

Tolerance (%)

Labelling

Coordinate system

annel Polarization

Stokes |
Stokes |

O x
«©

Dynamic grid size ¢

A
2 v
A
2 v
G :
s
A
2 v
Exterior ¢
Galactic ¢




Image display widget - multipanel

NGC_628_NA_MOM1_THINGS fits

Galactic latitude

-45.60

-45.75

138.70

138.65 138.60
Galactic longitude

138.55

150

120

90

60

30

Galactic latitude

-45.65

-45.70

-45.75

WCS: (138.621, -45.7028); Image: (508, 509);

NaN*; Polarization:

138.70 138.65

Galactic longitude

CARTA SIW 2024

I WCS matched (xy) I
D

H @ O [ zProfile X
Image Matching annel Polarization
Stokes I
o 0 NGC_628_NA_MOM XY R) Stokes |
o 1 NGC_628_NA_MOMN XY R Stokes |
'
Spatial matching
Click to disable matching to NGC_628 NA_MOMO_THINGS.im
Image VieW O x
12
& Global Enable multi-panel @D
©
Title
2 Multi-panel mode = Dynamic grid size <
Ticks E 4 9 hd
Grids Columns (Maximum) @ 2 C
n
+
3 Border
© ; A
Rows (Maximum 2
Axes ( ) bt
Numbers Overlay color (NN *
Labels
" Tolerance (%) 2 2
F Colorbar C4) 2
©
Beam Labelling = Exterior ¢
Coordinate system = Galactic ¢
138.60 138.55




Image display widget - multipanel

File View Widgets Help ® / 0O & ~ M B & 4 B DO HFKFSERLQQ 0AFOO~ZE SN OI

NGC_628_NA_CUBE_THINGS fits H @ O | X profile: Cursor X

Image  Active $ Region Active &

7.1e45

1:37:146 1:37:.04.2 1:36:53.8 1:36:43.5 1:36:33.1 1:36:22.7 1:36:12.3

e by s M WWM\MAM

Match spatlally (XY), velouty (Z), raster (R) (image color range properties)

X coordinate

6.7e+5

FTR/SEC

47:00 15
(Jy/beam)

Declination

20  36:10

00 50
Right ascension

40 10 1:37:00 50 40

. : (WCS: 1:36:23.6, Image: @1 px, -2.20172e-4)
Right ascension

EEN
8 Image List X | Animator X O
§ : Image Layers g Channel Polarizatior
0 NGC_628_NA_CUBI R (x¥J)(zZ])(rR) O Stokes |
10 13700 50 40 17 NGC_628_NA_MON R XY R 0 Stokes |
Right ascen:
Render Configuration X 2 NGC_628_NA_MON R XY R O StOkeS I
% | 0% | % | Bo% 3 NGC_628_NA_CUE R XY 'Z R 0 Stokes |

Master (black border) can be changed, image sequence can be reordered I
E Flllmll‘luuu_ll_l_u Colormap  EEEEN | < J

-0.002 -0.001 0 0.001 0.002 0.003
Value (Jy/beam)

Invert colormap
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C ursor WI dget Match WCS first to see

multiple image values

File  View Widgets Help B/ 00~ =B & 4¥HMOMENK S A [H IV GOITN

NGC_628 NA_CUBE_THINGS fits 1 Image List X | Animator X

- ?_’ - - Image Layers Matching Channel Polarization
L) o) +
9 ] 2 0 NGC_628_NA_MOM: R xyYJRr] 0 Stokes |
it i = 1 NGC_628 NAMOM R XY R o Stokes |
0 0
52' Q 2 NGC_628_NA_CUBI R XY Z R 29 Stokes |
(=3 (=3
© $=3 ©
B8 S 84 © - ,, : N
27 27 & || X Profile: Cursor X Z Profile X
53 5 g © r . ; ’ :
o9 o9 Image  Active S Region Active $ Image v Region Active ¥
= g
% R % R 1388 1384 1385 1384 e |
o} o}
(O o OF N Cursor Info @ £ x
0 "o o 2
5 5 2 = Image Value WCS XY (World) XY (Image) 72 Channel  Polarization
¥ ¥ -
w
o o Q 1.02394e+2 138.613 550.551
?g ?g 2; 0 NGC_628 N... JY/B*M/S GAL... 457517 398.686 NaN 0 Stokes |
< < =
3 1 (]
3 6.31224e+5 138.613 550.551
= y s 1T NGC_628N... METR/SEC GAL... -45.7517 398.686 NaN 0 Stokes |
138.9 138.8 138.7 138.6 138.5 138.9 138.8 138.7 138.6 138.5
Galactic longitude Galactic longitude 1.81849e-4 138:613 S :
g g 2 NGC_628._... JY/BEAM GAL.. _,c7517 398.686 FELO- 660528.5... 29 Stokes |
WCS: (138.613, -45.7517); Image: (551, 399); ©
o
2 Value: 1.81849e-4 JY/BEAM ; FELO- §
Rl (): 660528.5503 ; Polarization: Stokes I Data
0
wn
2 YR
NF
o Imag¢
©
Sy g
27 =3 -45.8 -45.7 -45.6 -45.5
- o
= 8
o 0O 0.00e+0
g5 __ 3.00e-3
% g % 2.00e-3
ORY £ 1.00e-3
o S z - -1.00e-3
3 = g 0.00e+0
A 3
> -1.00e-3
(=]
& -2.00e-3
S 600000 650000 700000
200 400 600 800 FELO-HEL
138.9 138.8 138.7 138.6 138.5 Y coordinate
Galactic longitude Data: (WCS: -45.7516, Image: 399 px, 1.81849e-4) Paaca e )

SIW 2024




Rendering

2 10 1:37:00 50 40 30 20 36:10 2 10 1:37:00 50 40 30 20  36:10
Right ascension Right ascension Data: (WCS: 1:36:23.6, Image: 691 px,
| Render Configuration X Selection of

90%  95%  99%  99.5% | 99.9% | 9995% 99.99%  100% Custom oo oo oo s | Color map (also

Clip min  -0.001901675848 Inve.rt)
* Scaling
Clipmax 0.0019179006651 o CIIP
Scaling Linear © e transfer
Colormap EEEEE | = function

* bias/contrast
* NaN color
Bias / Contrast A ° Per plane or per
cube scaling
* Global scaling
through the image
list widget

Invert colormap

; A
Bias 0 o ==
A
Contrast 1 &) =
-0.002 -0.001 0 0.001 0.002 0.003
Value (Jy/beam NaN color -
Q Cursor: 3.61le-3 Jy/be * )

Image statistics, setting the
cuts manually or by

ARTA SIW 2024

percentage or by values



Profiles

File  View  Widgets

NGC_628_NA_MOMO_THINGS. fits
, 15:45:58);

55:00

50:00

Declination

45:00

15:40:00

Render Configuration X
90% | 95% | 99%

1

|

{

1

1

I

1

i

1

i

1

1
o

1

Min
\

o

50

Cursor: 2.69e-3 Jy/B#M/S

Help

30

99.5%

Spatial/Spectral profile: Line shape can be changed (color, steps/connect/points), spectral
smoothing; data can be saved as ascii (or png)

Marker is the position of the cursor/animato
Selection of region and image in each widget

r (freeze with f’)

Spatial: cut along a segmented line or simply x and y

B/ 002~ B &+ HDOEKL 8 RLQAPNV O FOZ LS K o
Profile: Region #1 X
Image: (904, 462); Value: 6.50902 Jy/BxM/S ; Polari 13 Image = Active 2  Region Active 2
@ 1.50e+2
2
1S E; 1.00e+2
§ 5.00e+1
=2 5.00e+
s
0 2 4 6 8 10
&
(%) Distance (arcmin)
=
*
Q
o= .
=’ | Y Profile: Cursor X
3 Image | 2: NGC_6.% | Region Cursor %
15:39:25 15:44:25 15:49:25 15:54:25 15:59:25
@ 3.00e+1
8 i 2.00e+1
=
= 1.00e+1
[0
3
< 0.00e+0
= 200 400 600 800 1000
1:37:00 30 36:00 35:30 Y coordinate
Right ascension Y Spatial Profile Settings: Cursor O x
62 px, 6.50902)
) . . € | Region List
Stylin Smoothin Computation
99.9% | 99.95% = 99.99%  100%  Custom AL = = ) o
ayers Matching Channel Polarizatior
—]
= Coordinate Ys R )Ry o Stokes |
r R XY R 0 Stokes |
Li | . _ = R XY R 0 Stokes |
ine color (Primary) v R B R 0 Stokes |

100

Value (Jy/B*M/S)

Line width (px) 1

Max

Point size (px)

150

200

Show WCS axis a

A
v




» Spatial/Spectral profile: Line shape can be changed (color, steps/connect/points), spectral
: smoothing; data can be saved as ascii (or png)

PrOfI Ies * Marker is the position of the cursor/animator (freeze with ‘f’)

» Selection of region and image in each widget

* Spectral: Multiple line overlay / changing of units

Fle View Widgets Hep ® / OO & ~ F =B KX ¥ H LDOFHAXLX S8 RQP BFOO LGN °
NH3_3-3.2kms.clean.galmask.map.K fits Image List X || Animator Region List
WCS: (0.631, -0.066) ge: (1646, 696); Value: 5.97203 K ; ; e Image Layers Matching channel | Polarization
Apparent ial vel ¢ (LSRK): 4 .831 ; Polarization: Stok
pparent radial velo Y s, ): 46000.8318 m/s; Polarization io & 0| NH3_1-1.2kms.clear S CO@DE) 18 Stokes |
§. 1 NH3_3-3.2kms.cle R XY 'z R 138 Stokes |
' - <
8
@

& 3 Z Profile
=
© Image 1:NH3.. ~ Region Region1 v Statistic Polarization A M £
O
©
ol 6.00e+0
© Q@
(O]
5.00e+0
Z Profile Settings: Region #1 (Active)
4.00e+0
Conversion Styling Smoothing Moments Fitting <
S 3.00e+0
S
Method = Boxcar s
2.00e+0
Line style | | B2 [
1.00e+0
Point size (px)
0.00e+0 e e
Overlay @O b -150000 -100000 -50000 0 50000 100000 150000 200000

[LSRK] Apparent radial velocity (m/s) B B

<>

Kernel 6 B Cursor: (46000.832 m/s, 2.39e+0), Smoothed: (46000.832 m/s, 2.72e+0), NH3_1-1.2kms.clean.galmask.map.K.fits, Region 1, Statistic Mean, Coordin

. Cursor: (46000.832 m/s, 2.36e+0), Smoothed: (46000.832 m/s, 2.63e+0), NH3_3-3.2kms.clean.galmask.map.K.fits, Region 1, Statistic Mean, Coordin

Scaling Linear ¢

Colormap (N s

Invert colormap




Animator

File View Widgets Help '8 / [0 O & ~ [ = B 4 s AR . L X . °

ic310_image_Lband_Aconf_V1_polclean3_uvcut_cube.image Cn Anlmato I"(S) I =]
wes: (3:16:35.30, 41:19:12.6); 'Imagev: (1388, 1043); ' . . .
'Value: -1.53333e-6 Jy/beam ; . Scroll or view as movie:
IS8l Frequency (LSRK) : 123.5685‘MH:Z; Velocity: 37845.6899 km/s; . .
Potarization: Stokes T | 3] = |+ Image List (select or blink)
| s =
S .
8| * Channels (can be restricted)
<.\!
= . .
. |+ Stokes planes and Stokes derived images
o
8
r : . IQUV
kel E
= < . .
g g * Ptotal, Plinear, Pftotal, Pflinear, Angle
g8 =
Qs 8"
:
& Play backwards
8 < Bouncing
2
§ 5S¢ Blink
o = Animator X
S
= K First M Prev » Play M Next A Last -> Mode  Framerate & 5 C
Image ic310_image_Lband_Aconf_V1_p
' olclean3_uvcut_cube.image
. , " . — (0] 1 2
48 46 44 42 3:16:40 38 36
Right ascension O Channel LSRK
7 14 21 31 1023.5685 MHz
Render Configuration X 97845.6899 km/s
Clip Percentile = 99.9% < i Per-ch | &
Histogram er-channe @
Clip min -0.000219847143 Polarization
Stokes Q  Stokes U Stokes V Ptotal Plinear PFtotal PFlinear Pangle

Clip max 0.0002116670567

a

Scaling Linear

Colormap [ | <

Illlllll[lllll| L T W

0 0.05 0.1 Invert colormap

Value (Jy/beam)
Cursor: 2.25 Jy/beam Riac / Cantract ™
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. Regions can be created, deleted, rotated, modified, moved.
ReglOnS Analysis can be done on selected regions
Save regions as CRTF of ds9

File View Widgets Help 5*’ B &4 B b3

X8RN OFO % ESK ®
NGC_628_NA_MOMO_THINGS.im Image List Animator Region List X
S mw T T T T T T T T T T ) T T T T T p—| — Nl
g L H H ’ 4 ki ’ { 18 “ L o4 Name Type Center P.A. (deg)
Cursor Point 1532741297 0.0
i e A ) 1:36:35.0675866052
s . 2’ @ Region Polygon 15:51:06.9820950361 | OO
Sl - o e ) : 1:36:55.8994503566
8| il % A Region 2 Foint 15:49:00.1704696458 0
L g ) 1:36:42.4653650555
| i »% A Region 3 Rectangle  15.13:30.7213472065 403
r - v ) ) 1:36:24.4992116201
S| % A Region4 Bllipse 15:46:22.2239008451 416
S |
c Dl Il E ) 4 1:36:55.9093312426
2 (é) 75| B |region s Folyline 15:50:10.9270238767 | °0
© I i
£ 5 1:36:17.2805167774
£ L o e p ; ;
g | = w'w | [Reglon € Line dau0: 419141512202 590
(m) S -
g i| E Region List
Sr g Statistics: Region 4
Sl
b | 2 : 7
o | I Image | 0: NGC_6. ¢ | Region Region4 % s
L : Statistic Value
L i NumPixels 1.016600000000e+4 pixel(s)
- 5 Sum 5.900536811204e+5 JY/B*M/S I ma_ge/ reg|on
38:00 30 1:37:00 30 36:00 35:30 FluxDensity  NaN
Right ascension Mean 5.804187301997e+1 JY/B*M/S statistics
Render Configuration X Histogram: Region 1 #O X X StdDev 3.025746996662e+1 JY/B*M/S
P —— e —— ; i f i E i
hage | 0: NGC Region Region1 = a Min 5.467101573944e+0 JY/B*M/S
I a e/re ion Max 1.526120300293e+2 JY/B*M/S
m g g 1.00642 Extrema 1.526120300293e+2 JY/B*M/S
g %
hlstogl‘am Lo RMS 6.545443801553e+1 JY/B*M/S
B 1.00e+1 SumsSq 4.355402561298e+7 (JY/B*M/S)~2
b}
: ——1  2.00e+0
1 o 1.00e+0 1
I S
c L I
1 50 100 150 200
0 50 Value (JY/B*M/S) ﬂ =

Cursor: 138.75146 JY/BxM/S, 33 Counts

Cursor: -3.79e+0 JY/B*M/S E——— NaN color [




CARTA

Projection handling:

To avoid regridding, WCS matching shifts and rotates the image to the master image
This produces a small error for large fields, only visible in blinking
But images are projected correctly when overlaid as contours

Spectral matching: Nearest interpolation

Regions: They project correctly when moving across the sky in different coordinate systems
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Image annotation

Annotations appear in region list
Save as CRTF annotation in regions file

File  View Widgets Help B/ OO0~ = B8+
Render Configuration X & Point
90% = 95% = 99% = 99.5% | 99.9% @ 99.95% ¢ / Line
[[] Rectangle
O Eliipse
> Polygon
7/ Polyline
0 50 100 A Vector
Cursor: 190.34 JY/B#M/S R A Text
NGC_628_NA_MOMO_THINGS.im Q Compass
S : (1:36:42.3, 15:47:11); Image: (512, 512); NaN k. Ruler
8L
S[
©
n -
S
3
S
o = E
° This is my
- .
= A favorite blob
o 3
= B . -
T o -
£ -
B
8
<
S
o
<
o
S
3
S
g
3
g

30 10 1:37:00 50

40 30 20

Right ascension

B ooy s Ra

S

2gion List

Name
Cursor

L

2R Region 1

:-: Region 3
:0: Region 4
L

=4 Region 6

» .
= Annotation 7
»

ax textl

:-: Annotation 10
»

AR Annotation 11

90 12(
JY/B*M/S

60

30

10

36:00 35:50
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v @FOE S N
@ X«
Type Center P.A. (deg) | ching Channel Polarization
. 1:36:42.3 J@®) 0 Stokes |
Faint 15:47:11 e
1:36:58.9203933520
Rectangle 15:46:17.2992279367  S240
’ 1:36:40.7154653824
Ellipse 15:44:05.6097147701 | S04
Polyii 1:36:28.0039387671
olyline 15:45:36.2150772846 -
’ 1:3(
Foint 152 @ Editing text1 (NGC_628_NA_MOMO_T... @ x
1:3(
Vector - Ann 15:1
- 153: Configuration  Styling
Compass - 1:3}
Ann 154 Annotation name  text1
Ruler - Ann 153:
| Text  Thisis my
favorite blob
Y
Coordinate Image @ World  Auto
Center 1:36:25.4850534 15:51:03.230810
Image: (673.351 px, 666.128 px)
Size 10.6601903617" 3.8629829246'
Image: (426.408 px, 154.519 px)
Bottom-left  1:36:47.6308981 15:49:06.725696
Image: (460.147 px, 588.868 px)
Top-right  1:36:03.3320628

15:52:59.595942

I Delete Close




Saving subimages

IRC10216_HC3N.cube_r0.5.image um Qo Image List X | Animator X || Catalog X @

Image Layers Matching Channel

§ 0 molozieHCING (R X z)JRrR) 27 Select POFtIOI‘I Of

Frequency (LSRK): 36.3957 GHz; Velocity: -28.0890 km/s; Polarization: Stokes I

o & File Browser . Q >
o
- Image
C [ > Users > jott > Documents > CARTA > demo
4= Filename Type Size Save Image  File Information Header
fft-cube.im CASA 251.0 MB )
Source IRC10216_HC3N.cube_r0.5.image
fft.test CASA 4.4 MB
° IRC10216.36GHzcont.image.fits FITS 368.6 kB Region 1 (RECTANGLE) &
2 IRC10216_HC3N.cube_r0.5.image CASA 19.4 MB
& IRC10216_HC3N.cube_r0.5.i - CASA 19.4 MB .
2 — Cube.rB.5-Image-copy Range unit Frequency (GHz) s
IRC10216_HC3N.cube_r0.5.imagefits FITS 18.7 MB
IRC10216_HC3N.cube_r0.5.image.mir Miriad 19.3 MB LSRK s
m82-car-2000.fits FITS 4.0 MB
c
& m82-tan-2000.fits FITS 4.0 MB Range from 36.39235438064446 (GHz)
E NGC628_dss fits FITS 371.5 kB
§ NGC628_galex.fits FITS 371.5 kB Range to 36.39873012520509 (GHz)
NGC_628_CUBE-bin3.image CASA 79.8 MB
8 NGC_628_CUBE.image CASA 251.0 MB @ Drop degenerate axes
NGC_628_NA_CUBE_THINGS.copy.fits FITS 247.7 MB
NGC_628_NA_CUBE_THINGS.copy.mir Miriad 243.3 MB
NGC_628_NA_CUBE_THINGS.copy.mir-manipulated Miriad 243.3 MB
IRC10216_HC3N.cube_r0.5.image CASA ~
Close
o
S
O T " TT .
g No catalog file loaded No catalog file loaded
}
Load a catalog file using the menu Load a catalog file using the menu

©
=]
@

| 1
01 9:48:00 59 58 57 56 55 47:54
Riaht ascension
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. Contours -

e Wiew WgSts - Hep Append and match the coordinates for multiple | &
NGC_628_NA_MOM1_THINGS fits images in the image list. This can be done Image List X | Animator

2 . -

g spatially and spectrally b Polarization

) . —— d 0 NGC_628 NA_MOM Stokes |

© [ Folarization deeken T N~ 1 Nec_628_NA_MOM Stokes |

- Al = 2 NGC_628 NA_CUBE Stokes |

: :

0 8 0 @ =

g 3% X Profile: Cursor X Contour Configuration 0 x
g g 2 g g ; Image = Active $

e N : 1288 Data NGC_628_NA_MOM1_THINGS fits =

T ~ T~ © 1

(O (O Source =

ﬁ ﬁ 7.20e+5 NM\M

¥ ® ¥ ‘g g7.00e+5 Levels Configuration Styling

§5 § S 'D\_: 6.80e+5

< < w I

' ' =

g £ 3 6.60e+5 i

o, ‘ e | PR = 6.40e45 :

138.9 138.8 138.7 138.6 138.5 138.9 138.8 138.7 138.6 138.5 i
Galactic longitude Galactic longitude 6.20e+5 :

2 200 :

§ o 600000 620000 640000 660000 680000 700000 720000

: = | Contour overlay: Vaue (METRISE)

g . Generator min-max-scaling ¢ Generate
o _| 2 steps: |) generate and 2) apply [
=2 NI g . i . o
e |) Select method to generate levels: | Poremees M oss3ers
o9 2 . .

E _ | percentage, min max, scaling, direct el 7245 O
&g gl ~

o input, etc. and Generate N| o S

2 = | the contour levels are shown on an Sealing  Linear %

g image histogram and can be moved.

W s W W S 5|
138.9 138.8 138.7 138.6 138.5 Apply Close

Galactic longitude Data: (WCS: -45.7516, Imag

8 Commer

NOT | =) C IS[=) =t =
CARTA JIVY ZUZ49 ’V', w \ &5 |

NRAO)



File  View Widgets Help e/ 000~ =B+ 00HNKW €82 QP OHFO S

NGC_628 NA_MOM1_THINGS fits Image List X | Animator %

n wn
zs E : < : 5 Image Matching Channel Polarization
; ; . . 0
N - Value: 6.31224e+5 METR/SE(f i * 0 NGC_628 NA_MOM 0 Stokes |
o i Fotastzations BEReS g ~| 1 Noc_628.NA_MOM 0 Stokes |
b;% 8 g 2 NGC_628_NA_CUBE R 29 Stokes |
$ $ 0
0
o 8 o 8 8
2 23 X Profile: Cursor X ontour Configuration Q@ x
g g ) g g ‘ ; Image  Active e
2 R s a0l Data NGC_628_NA_MOM1_THINGS fits %
© ™ © ©
OR (O Source &
[Te) 0 | 7.20e+5 NM\M
~ N
wn o wn —
¥ N ¥ 2|l @ 7.00e+5 Levels Configuration Styling
8 = &l €
o o S| £ 6.80e+5
i b % Thickness 3 =
9 9 TS/ 6.60e+5 N
) [t} Gl
Sl e - - Ji S )
138.9 1388 1387 1386 1385 ° 1389  138.8 1387 1386 1385 640845 Dashes NegativeOnly <
Galactic longitude Galactic longitude 6.20e+5
g 200 Color Mode Color-mapped <
3 Color Map [ . s
g 8 PRSI IR ST
i o
n o % A
2 Contour overlay: Bias 0 g
(=] . o A
g8 = | 2) Apply to the image(s) in the stack  Jcomest 1 S
- - 3
©
o Contours or raster can be turned on -
5
8o i . . .
&5 : | an off in image list
g .
b Styling can be a color map
- -
g § 6.30e+5
- ' 6.20e+5
; ’ 0 200

138.9 138.8 138.7 138.6 138.5 C] Close

Galactic longitude Data: (WCS: -45.7516, Imag
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Vector field rendering I Define images for a) intensity and b) angle

File View Widgets Help m /000~ =B84+ 8 °
HD142527_Stokes_IQU.fits X Profile: Ct " : @<
D13252/ Siokes QU Vector Overlay Configuration @ x
WCS: (15:56:41.893, -42:19:22.13); Image: (592, 652); Value: Image  Act
P 5.78321e-5 Jy/beam ; Polarization: Stokes I =
& 8 Data Source  HD142527_Stokes_IQU fits & 15:56:41.71
(s 1.50e-3 e
2 o Configuration ~ Styling
& 8 1.00e-3 ———
5.00e-4
& 2 0 Angular Source Computed PA K
& 8 | Ty
c 5.000-4 et
u O wn i s
g 2 j) -1.00e-3 Intensity Source Computed PI ¢
& 8
=
o 5o
3 o 3 i i
! 83 Pixel Averaging «©
& &
g ¢ ~
w0 0 Averaging Width (px) 4 S
p./ S Y.
3 S (7 2,
- = Polarization Intensity @ Absolute Fractional
w0 o
& N
5  -42:19:219
0 ™ Threshold Enabled [ @)
w ]
& &
4205 15:56:4200 41.95 4190 4185 4180 4175 4170 42.05 15:56:42.00 41.95 4190 4185 Threshold (Jy/beam) ~ 0.001
Right ascension Right ascension 4.00e-2
Debiasing
©
@ |
o
<]
8
= L
o
1.00e-2 b
: L
5 0.00e+0 ——
c N 3 c
2 8 2 Close
=] 7 o 660
£ £ 5
] S
@ 2o
o Qg -42:19:22.14, Image: 652 px, 5.7832le-5)
s P
= X | RegionList X Image List X © *
o
g Image Layers Matching Channel  Polarization
s 8 0 HD142527_Stokes_IQU.fits R V xY)(R) o Stokes |
1 HD142527_Stokes_lQU_lpoli.image.fits R XY R 0
© 2 HL_Tau.POLLfits RV XY R 0
0 3 HL_Tau.POLA fits R V XY R ]
38.48 4 38.44 3842  4:31:38.40 3838 38.48 38.46 38.44 38.42 38.38
Right ascension Right ascension
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Set new rest frequency

IRC10216_HC3N.cube_r0.5.image an Qo Image List X | Animator X || Catalog X @

Y S I IS B (S S S I N I B I|,\7|7‘\;l,1\l,l\ T T T q )
WCs: (9:4 4 1 6 i Imag 4 64); — Jeflames apdel it Image Layers Matching Channel Polarization

-28.0890 km/s; Polarization: Stokes I
JeiRBoTa  zationi S tokes 0 IRC10216_HC3N.ct R Yz &) 27 Stokes |

Frequency (LSRK): 36.3957 GHz; Velocity:

0.024

30

2=
Image List Settings

I Image list setting I

0.018

Matching  Rest Frequency

Source 0: IRC10216_HC3....image (Active)

Rest frequency 36.392319999 £ GHz &

13:17:00
0.012

0.006

Z Profile O£ X

Image Active ¥ Region Active v Statistic  Mean Polarization Current « A M =

Declination

30

8.00e-2

6.00e-2

4.00e-2

2.00e-2

Value (Jy/beam)

0.00e+0

-2.00e-2

16:00

36.393 36.394 36.395 36.396 36.397 36.398
[LSRK] Frequency (GHz)

Data: (36.395730 GHz, -1.36e-2)

| 1 ‘ |
01 9:48:00 59 58 57 56 55 47:54
Riaht ascension

-0.018
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Based on splatalogue, select line strength,
frequency range and redshift/velocity

Spectral line labeling

S
N 2

File  View Widgets Help [ B PV @A &

Spectral line query widget |EREEI SRt

NGC_628 NA_CUBE_THINGS.fits.moment.weighted

D t I d k d .d t Image Layers Matching Channel Polarization
= rag o p ace gockea wi ge 0 NGC_628 NACUBE R z (R) 29 Stokes |
©
0 . . . 1 NGC_628 NA_CUBE R XY R 0 Stokes |
<
Click to place a floating widget i o Y
S
8
o 2 "
8 © Spectral Line Query @ # X T .
= Range $ From 1400 To 1450 MHz $  Intensity Limit - q . o S
% 9SS v Y e Image 0:NGC.. v Region Active v Statistic Polarization AN
2 R Name Display  Description 8.006-3
© Q i
G 1 Line selection () Column for line selection
2 Species c Descriptive formula of molecular species
wn
B 3 Chemical Name O Common chemical name for species
<
4 Shifted Frequency 0 Shifted frequency according to the input velocit... :00e-3
5 Rest Frequency D Frequency at the rest frame
138.75 .
Velocity (km/s) & 660
9 (=] Species Chemical Name Shifted Frequency Rest Frequency Rest Fre '4.00e-3
%)
Nf
o
E ¥ 166 c-C6H50H Phenol 1416.7870696951716 1419.90960 0.0015
h; 167 c-C6H50H Phenol 1416.9656760553762 1420.08860 0.0015
E 168 170D Hydroxyl radical 1416.9710641802092 1420.09400 0.0152 5.006-3
° c.> 169 H&beta; Hydrogen Recombin... 1417.111765641064036 1420.23500 0 I
5 E 170 H-atom Atomic Hydrogen 1417.2821784992693
‘(E“ - 171 bc-C4HA4C2... Bicyclo[2.2.0]hexadi... 1417.3723797001771 1420.49620 0.0123
T 172 g-CH3CH2... gauche-Ethanol 1417.6347015554718 1420.75910 0.0042
=
8 c', 173 He&beta; Helium Recombinatio... = 1417.6894808246072 1420.81400 0
5 = 174 Cabeta: Carbon Recombinati..  1417.8191949409568 1420.94400 0 0.00e+0 2
¥ Showing 455 line(s). Selected 2 line(s). |_‘L =
© o <]
B o - = S
) Spectral Profiler = spectral-profiler-0 v Filter @ m 2 =
r
5 T T
0
2 600000 620000 640000 660000 680000 700000 720000
<
! \ \ FELO-HEL
138.9 138.8 138.7 138.6 138.5
Galactic longitude (660528.550, 5.12e-3)
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Spectral selection can be done interactively,

Moment maps including clip (uses CASA’s immoments).

Images can be saved

File View Widgets Hep ® / OO O~ =B &N ¥ B DO, S8LQr 0OFOS °
NGC_628_NA_CUBE_THINGS. fits.moment.weighted_coord i ® O | Image List X | Animator X C
Image Layers Matching Channel Polarization
g § 0 NGC_628_NACUBE R z (R) 29 Stokes |
) g Y 1 NGCL628.NACUBE R XY R 0 Stokes |
' 3 ~ 2 NGC628NACUBI R XY R 0 Stokes |
5
0 n
o 2 g 2 E
ERi g 8¢ Z Profile X
- o =
T“: ?“: 8 Image 0:NGC.. ¥ Region Active v Statistic Polarization AN
Se N Bl °
L by - = K
8 § 8 8 [t ‘1; y
< Z Profile Settings: Cursor 9 x
E = | Conversion Styling Smoothing Moments  Fitting
S g 1 —
Image (0: NGC_... ) = 0:NGC_628_ 3%
13875 13870 13865 13860 13855 138.50 . .
o . Region Active s
Galactic longitude e hd
= S —— T ———
w
. Coordinate FELO-HEL (Native WCS) &
<
3
¢ s
i <)
B &
ﬁl Range From 638082.31 To 687531.7 L
2 3
5§
=8 3 Mask None $
O v ©
E=2
o
o o
= & Range (JY/BEAM) From 0 To 1 By
<
e
95 2
gt < Moments 0x 1x X
9
N7
n
= Do 620000 640000 660000 680000 700000 720000
¥ " FELO-HEL
1390 1389 1388 1387 1386 1385
Galactic longitude 3)
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Autodetection of line (can also be set manually.
Options: Gaussians, Lorenzians

Spectral Line Fitting

Fle View Widgets Help B / O O~ =B X ¥ H DO AN 8% RLQPN OFOO S

NGC_628_NA_CUBE_THINGS fits.moment.weighted_coord © O | Image List X | Animator X
Z Profile Settings: Cursor © X rage Layers Matching Channel Polarization
8 GC_628_ NA_CUBE R z (R) 29 Stokes |
‘5{ Conversion  Styling Smoothing Moments  Fitting 5C_628 NA_CUBE R XY R 0 Stokes |
GC_628_NA_CUBI R XY R 1] Stokes |
Data source NGC_628 NA_CUBE_THINGS fits s
wn
©
g ¥ : s - e X
= Profile function Gaussian
g age 0:NGC.. v Region Active v Statistic Polarization AN
B ol Auto detect K (O w/cont. () autofit
% ; le-3
oY
detected 1 component.
10 Components 1 2
¢
le-3
Center 655353 ok | %%
. , L
T a0 Amplitude 0.00552114277778110¢ g | By
Galactic longitude
—  —  FWHM 15526.650876000058 g Sk Bs
w
5
o Continuum None s
sl
¥ 1
0 Fitting result
©
$ le-3
(o) o
LR
By
[SITo)
E=2
8o
< N e+0 -
(O3 [
E e
g1 2z
8¢ 5
© 5
N7 T
n
E @ Fit @ residual 600000 620000 640000 660000 680000 700000 720000
i . FELO-HEL
130.0 1389 1388 1387 1386
Galactic longitude 50528.550, 5.12e-3)
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SPeCtI"aI Line F|tt|ng I Fit results can be copied/pasted/saved/displayed I

Fle View Widgets Help B / O O~ =B X ¥ H DO AN 8% RLQPN OFOO S

NGC_628 NA_CUBE_THINGS.fits.moment.weighted_coord am ® O | Image List X | Animator X
Z Profile Settings: Cursor © X rage Layers Matching Channel Polarization
8 5C_628 NACUBE R z (®) 29 Stokes |
‘S,Ii Conversion  Styling Smoothing Moments  Fitting 5C_628 NA_CUBE R XY R 0 Stokes |
GC_628_NA_CUBI R XY R 0o Stokes |
Data source NGC_628 NA_CUBE_THINGS fits s
wn
©
g ¥ : s - e X
= Profile function Gaussian
T“: age 0:NGC.. v Region Active v Statistic Polarization AN
'é o Auto detect K () w/cont. (U autofit
s 49
o i

detected 1 component.

A De-3
0 Components 1
¢
Center 655353 RS de-3
13875 13870 138.65 138.60 Ampilice 0.00562114277778110¢ | uff | de-3 i
Galactic longitude
1 FWHM 15526.650876000058 wf
de-3
Continuum None s
Fitting result pe-3

Component #1

Center = 655547.431446 (undefined)

Center Error = 250.777555 (0.038%) Je-3
Amplitude = 0.005615 (JY/BEAM)

Amplitude Error = 0.000124 (2.215%)

FWHM = 23108.497573 (undefined) Je-3

Galactic latitude
-45.85 -45.80 -45.75 -45.70 -45.65 -45.60 -45.55 -45.50 -45.45

FWHM Error = 602.595058 (2.608%) i

11

Integral = 138.116075 (JY/BEAM * undefin b

Integral Error ~= 3.077627 (2.228%) le+0 i'

N

=

S

[

Je-3 =

@ EACEN @ residual 600000 620000 640000 660000 680000
\ FELO-HEL
139.0 138.9 138.8 138.7 138.6
Galactic longitude 50528.550, 5.12e-3)
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Multiple Gaussians

Spectral Line F|tt|ng

File View Widgets Snippets Help ® / [1 O f» ~ = E 4 OS8R QNV OO SR «
NGC_628 7 profile Settings: Cursor (Active) O x b Animator X
WC
3 K First =~ W Prev » Play M Next A Last > Mode FrameRate s 5 C
&8 Conversion Styling  Smoothing Moments  Fitting -
o O Image NGC_628_CUBE.image
1
Data source NGC_628_CUBE.image s
i Channel M
8 0 14 29 43 57 635.9181 kn/s
8 Profile function Gaussian ¢ - 1417.3928 MHz
o
Auto detect S w/cont. @ auto fit (0]
Components 2 2 o
8 - | 2
3
Center 705 o | 3
S
© .
£ Amplitude 0.001 of | O
5
[a]
5] FWHM 5 %
w0
S Z Profile O X
Continuum None s
Image 0:NGC.. v Region Active v Statistic Polarization A M=
Fitting result
o Component #1 T
(=2 6.00e-3
S Center = 704.602400 (km/s) T 20003
© Center Error = 0.720620 (0.102%) & 4.00e3
: _ & 4.00e-
Amplitude = 0.001960 (Jy/beam) 3 30003
Amplitude Error = 0.000534 (27.232%) S 2.00e-3
FWHM = 5.439166 (km/s) S 100e3
FWHM Error = 1.734660 (31.892%) 0.00e+0 = '_,_‘_'_'—I_‘ r—lL‘r_r_‘w
8 Integral = 0.011350 (Jy/beam * km/s) -1.00e-3
wn -
® Integral Error ~= 0.003117 (27.460%) v = 600 620 640 660 680 700 720
N Ric [BARYCENT] Radio velocity (km/s)
RenderC Data: (635.918 km/s, 3.03e-4)

ric B View! .
90% @ bl €O residual Custom

Histogram  Per-Channel &

Clip Min  -0.002317636260
Clip Max  0.007166723976¢€

w‘m.w th Scaling Linear &
Color map [ .

a
v

-0.002 0 0.002 0.004 0.006 0.008 0.01
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Interactive display, slice can be rotated, moved, stretched, displayed

Position_\/elocity on other matched images.

Save as a an pV image file (will appear in stack and can be

exported)
P A
File  View Widgets Help B/ 00~ =B K ¥H WO KK €8 R Wm & O v E SN °
NGC_628_CUBE.image Image List X | Animator X | Region List X
| ©
§ ] §. E Image Layers Matching Channel Polarization
S
? S 8 0 NGC_628_CUBE.in R xYJ)([@) 33 Stokes |
] S NGC_628_NA_MON R XY R 0 Stokes |
3 3 = 2 NGC628_galex.fits R XY R 0
c o ® (< 7 =2
S - SEIS~ =@
5 S 8| & s PV Generator O £ X
(= O = ¥
= = Q=9 om
o S| 0 e =3
D © S5 O ©
av (&) & e
3 2 Image (0: NGC_628_C... 0: NGC_628_CUBE.image s
=] (=2
& § PV cut (Region 1) Region 1 s
o . A
20 10 1:37.00 50 40 30 20 36:10 20 10 1:37:00 50 40 30 20 36:10 Average width 10 &
Right ascension Right ascension
8 SUESTS AR REES SOSERREA R SAERRE S N Coordinate Radio velocity (km/s) S
< [ | o
wn
F < 1 System BARYCENT %
g PV Preview Viewer # X ¥ e
3 3l ERY
§e EE 2 Range (km/s) From 586.9903 To 733.7736.
8 I ‘H = i
= O
82t ] _f‘_—g @ § Axes order X-axis: Spatial, Y-axis: Spectral s
av 2 @ o c
L i B =
= = o Keep previous PV image(s)
St 23
8V e <
< <& E) - 8
b ] o8B °© £ Preview region Image s
20 10 1:37:.00 50 40 30 20 36:10 23 3
Right ascension E © - ‘\; Preview rebin (px) XY 1 Z_7 1 2
— Q o
Render Configuration X E © 3
5 . .
0% | 95%  99%  99.5% | 99.9% | 99.95% & 99.99% O 8 1o cube size (M) ek el
oc o
5 2 § Start preview
— S
=
o
~

-0.004 -0.002 0 0.002 0.004 0.006

5 -4 3 -2 A 0 1 2 3 4 5
Value (Jy/beam) OFFSET (arcmin)

Cursor: -1.99e-3 Jy/beam




Image Fitting

File  View Widgets Help /OO0 ~ &

Specify #components and initial starting values for the fit.

Each value can be specified as fixed or variable.

Display of Model and Residual, plus region made from fit results
Copy/paste or save fit results and regions.

Oy %R QP lﬂﬁ@&;;h °
i [

IRC10216.36GHzcont.image. fits |2y Image Fitting @ x
3 8 3
= Data source Active s )
g Q 5 Q
=2 8 § £ Components 1 z
£¢ cal£g
8 ) = 8 )
a -’ o o ” Coordinate Image © World Auto %
A3 S 3 o
o
O ‘ o Center 9:47:57.4400000 g§ = 13:16:44.000000 g§
® @ Image: (147.883 px, 158.350 px)
585 9:47:580 57.5 57.0 56.5 58.5 9:47:58.0 57.5
Right ascension Right ascens Amplitude (Jy/beam) 0.001 'y b
3 FWHM 10.0000000000" ‘ 10.0000000000" i‘
Image: (25.000 px, 25.000 px) 7
n
c <
2e Model P.A. (deg) 10 o
£ 5
R
Q 9 . @ Model @D Residual C] ﬂ
Residual
S Fitting Result Component #1:
o5 ooan G4 = =5 Full Log Center X = 9:47:57.4238087406 + 0.009483
’ o lRi ht éscensioﬁ ) Center Y = 13:16:43.8945101692 + 0.12644¢
9 Amplitude = 0.003520 + 0.000343 (Jy/beam) o
Render Configuration X ( FWHM Major Axis = 3.045779 + 0.286881 (arcsec)
90% = 95% = 99% = 995% = 99.9%  99.95% = 99.99% = 100% | Custom P py—" FWHM Minor Axis = 3.416929 + 0.344313 (arcsec)
Clip min | -0. P.A. = 24.743352 * 35.426303 (deg)
Int g fl = 0. 4 + 0.00111
Clip max 0.00265156¢ ntegrated flux = 0.008480 * 0.001118 (Jy)
Scaling Lined Background = 0.000000 (Jy/beam) (fixed)
Colormap [N
1
] | t col
l ! WW rron b e I nvert coloTiey
0 0.002 0.004 0.006 0.008 0.01 Bias / Contra. O m

Value (Jy/beam)
Cursor: -1.44e-3 Jy/beam

NaN color
\A/




Stokes Analysis Widget

File  View  Widgets

Help

m 00

image_IQU.im

WCS: (0:00:00.0, 30:00:00); Image: (5, 5); Value:

Jy/pixel ;

Velocity (LSRK): 0.0000 km/s;
Frequency: 115.2712 GHz; Stokes: Q

03

Declination
59 30:00:00 01 02

58

29:59:57

00.10 00.05 0:00:00.00 59.95

Right ascension

=8 & A B

7.54659e-1

23:59:59.90 59.85

8 4

Stokes cubes (or hypercubes):

Calculate Polarization properties (Polarized Intensity,
Angle) per plane; display as spectrum or velocity in
color

Stokes Analysis : Cursor (Active) X

I C: I U:

1.00e+0

5.00e-1

0.00e+0

Value (Jy/pixel)

-5.00e-1

-1.00e+0

1.30e+0
1.20e+0 ‘
1.10e+0 ‘

1.00e+0

Pl (Jy/pixel)

‘ i
9.00e-1 ‘ ‘
8.00e-1 ‘

7.00e-1

80
60
40
20
0
-20

PA (Degrees)

-40
-60

-80

0 50 100 150 200 250

LSRK, Radio velocity (km/s)
Data: (0.00e+0 km/s, Q: 7.55e-1, U: 6.15e-1, PI: 9.74e-1, PA: 19.59)
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300

350

Image

Stokes U (Jy/pixel)

1.50e+0

1.00e+0

5.00e-1

0.00e+0

-5.00e-1

-1.00e+0

-1.50e+0

Active

8 Region

Active ¢

Frac. Pol.

-1.00e+0

-5.00e-1

0.00e+0
Stokes Q (Jy/pixel)

5.00e-1

1.00e+0




File

Catalog tool

View

Widgets

Help

MESSIER_074_|_103aE_dssT1.fits

Declination
44:00 46:00 48:00 15:50:00 52:00 54:00

42:00

40:00

Render Configuration X

90%

95%

99%

1:37:00

99.5%

I Upload your own or search online, e.g. in Simbad for Catalogs

/000 ~IME =

99.9%

6000

50

WCS: (1:36:11.9, 15:46:24); Image: (519, 247); Value:

40

Right ascension

99.95%

8000

99.99%

10000

2.621e+3

100%

30

Custom

12000

36:20

Clip min  2072.6690422471

Clip max
Scaling

Colormap

11583.17153348¢

Linear

Q@ PV

10000

8000

6000

4000

a
v

a
v

arbitrary units

O+ e #

Image List X | Animator Region List
Image Layers Matching
0 MESSIER_074_1_1C R xYJ)[@®)

¢ Online Catalog Query

Database

SIMBAD 2

Object

Search radius

0.18041843725074203

Center coordinates

AUTO 2

Max number of objects

1:36:41.8802321831

10000

o

Found 3076 object(s)

deg & Set to viewer

Channel

0

15:46:56.9309788206

Polarization

©



Catalog tool

File  View Widgets

Help

MESSIER_074_|_103aE_dss'.fits

Declination
44:00 46:00 48:00 15:50:00 52:00 54:00

42:00

40:00

Render Configuration X
90% 95% 99%

I,lj,

2000

Cursor: 12653.28

1:37:00

99.5%

m /002~ ME

99.9%

6000

Value

WCS: (1:36:15.1, 15:52:51); Image: (490, 475); Value:

50

99.95%

8000

The catalog result display can show or hide entries (similar to

spectral line labelling tool

40
Right ascension

99.99%

10000

O xS

& R QPY

(H IV A CIZAN AN I N

Catalog : SIMBAD_ICRS_24.1745_15.7825_0.18041843725074203deg

2.561e+3

File

oz
33
34
35
36
37

38

20

0 N O g~ OWN

30 36:20

100% Custom

Clip mi 15

Scalin¢

Colormaj
12000

H B8

1 & System

Name

PIA_yual
plx_bibcode
rvz_type
rvz_radvel
rvz_radvel_prec
rvz_redshift

rvz_redshift_prec
iz arr

main_id

[SRM2012] NGC628...
[RJC2021] NGC 628 ...
[KHB2019] NGC062...
NAME NGC 628 Group
[KHB2019] NGCO062...
[KHB2019] NGCO062...
M 74

2CX0 J013641.7+15...
[KHB2019] NGC062...
NAME NGC 628 Nucl...
[KHB2019] NGC062...
[KHB2019] NGC062...
[KHB2019] NGCO062...
[KHB2019] NGCO062...
[RJC2021] NGC 628 ...
[RJC2021] NGC 628 ...

Image overlay

Invert colormap

CARTA SIW 2024

ICRS

a
v

Unit Type

suiny
string
string

km.s-1 double

short
double

short

lm e1 flaat

ra

241747

24.1752375
24.174307999999996
24.175

24173442

24175404
24.173938015259996
24.1739588
24.175693

24173925
24.176809000000005
24.173961

24175174
24.172979999999995
24.173933333333334
24.173979166666665

16
Clip Ma ghouing 1 to 2565 of total 2565 entries

$ RA ra

Display

Size = Color

Description

Falalidx yudiity

Parallax reference

Radial velocity / redshift type

Radial Velocity

Radial velocity precision

«©

redshift

redshift precision

Radial valarityv | radehift arrar

dec

156.78191
15.782374999999996
15.781632999999998
15.783333333333333
15.782245000000001
15.7818
16.783640975640001
16.7836531

15.781967
15.783657499999999
156.782745
15.781188999999998
15.781188999999998
16.782467000000004
16.78390277777778
16.784130555555555

4»

DEC dec

rvz_redshift

0.001590698072199...
0.00220696043643...

0.002197265728931...

0.00227482602653...
0.00222902460463...

°
-!}'Qf X

Orientation

otype_

Hil
PN?
2l
GrG
Hil
HIl

HIl
Cl*
HIl
HIl
HIl
HIl
PN?
PN?

Is ]

rJ
Close catalog ml




Catalog toc)l I Labels or ranges can be selected (e.g.“HII”,*“<24”,24...26", ...)

File  View Widgets Help B/ OO0~ =80+ H O & %8 L2 QP 0 F AT )
MESSIER_074_|_103aE_dss1.fits Catalog : SIMBAD_ICRS_24.1745_15.7825_0.18041843725074203deg $TEO 2 X
IS WCS: (1:36:22.5, 15:40:29); Image: (431, 37); Value: 2.744e+3 ! . . .

3 . File 1 & System ICRS ¢ Size = Color Orientation
Name Unit Type Display Description
o 0z PIA_yudl suiny Fdialdx yualily
]
& 33 plx_bibcode string Parallax reference
& 34  rvz_type string Radial velocity / redshift type
e
8 35  rvz_radvel km.s-1 double Radial Velocity
wn
36 rvz_radvel_prec short Radial velocity precision
S 37  rvz_redshift double 0 redshift
C o
% S 38 rvz_redshift_prec short redshift precision
=
6 20 ruz arr km c-1 flaat Radial vialarityv | radchift arrar
L o - ;
a] 2 main_id ra dec rvz_redshift otype_
<
Hll
° 1 [SRM2012] NGC628... = 24.1747 15.78191
g 2 [KHB2019] NGCO062... 24.174307999999996 eW£AeK  Filter by substring
¥ 3 [KHB2019] NGCO062... 24173442 (WL VPL  e.g. gal (no quotation, entries contain the "gal"
4 [KHB2019] NGC062.. = 24.175404 15.7818 [EULL)]
S 5 [KHB2019] NGC062... 24.175693 15.781967 HIl
@ 6 [KHB2019] NGC062... 24.175809000000005 15.782745 Hil
7 [KHB2019] NGCO062... 24173961 15.781188999999998 Hil
8 [KHB2019] NGC062... 24175174 15.781188999999998 Hil
8 9 [KHB2019] NGC062... 24.172979999999995 15.782467000000004 Hil
o
S 10 [KHB2019] NGCO062... 24.175000000000004 15.780855999999998 Hil
i L5200 20 ) W =0 86:200 17 [KHB2019] NGC062...  24.172690999999997  15.781911000000001 HIl
Right ascension 12 [KHB2019] NGC062..  24.174596 15.780633000000002 Hil
Render Configuration X 13 [KHB2019] NGC062...  24.1776444000000004  15.782467000000004 HIl
14 KHB2019] NGCO062... 24.175116 15.784356000000002 Hil
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom lio mi [ !
Clipmi 15 [KHB2019] NGCO062... 24.173729999999995  15.780688999999997 Hil
§ 16 [KHB2019] NGCO062... 24.176039 15.783799999999998 Hil
Chp ma Showing 1 to 1634 of top 1634 entries. Total 2565 entries
3 mn
Scalin( Imageoverlay S RA ra s DEC | dec s £
Colormay Apply filter :] Close catalog m
2000 4000 6000 8000 10000 12000
Val
Cursor: 12653.28 aue Invert colormap
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Catalog tool

I Colorize your symbols by a catalog quantity I

Fle View Widgets Hep ® / OO O ~F =BEA R ¥ E LhDOHNKF€8RLQN OFO L SK °
MESSIER_074_|_103aE_dss1.fits Catalog : SIMBAD_ICR| Catalog Settings: SIMBAD_ICRS_24.1745_15...@ X
ISl WCS: (1:36:22.4, 15:52:47); Image: (428, 472); Value: 2.979%e+3 . = . .
3 . File 1 $  System Size = Color Orientation
. File = 1: SIMBAD_ICRS_24.1745_15.7825_0.18041
] Name n
8 Oz PIA_Yual Shape o : any
b 33  plx_bibcode erence

Size Color Orientation

34  rvz_type city / redshift type

35 rvz_radvel city

15:50:00

36 rvz_radvel_prec sity precision

8 37  rvz_redshift Overlay highlight s
c 3
'f:) b 38 rvz_redshift_prec icision
o Column ra $
-T_) 20 rvz arr sitv | radchift arrar
D o i § i
a § main_id Scaling Linear 2 rvz_redshift otype_
Hil
. 1 [SRM2012] NGceg  Colormap e )001590698072199...  Hil
2 2 [KHB2019] NGCOE HIl
¥ 3 [KHB2019] NGCOE Invert colormap Hil
4 [KHB2019] NGCOE HIl
5 [KHB2019] NGCOE . HIl
8 ! ] Clip min 2410e+1 O
g 6 [KHB2019] NGCOE HIl
7 [KHB2019] NGCO€ ~ HIl
8 [KHB2019] NGCog  Clip max 2.432e+1 Hil
8 9 [KHB2019] NGCOE HIl
o
i 10 [KHB2019] NGCO062.. | 24.175000000000004 | 15.780855999999998 HIl
Ll UERIANY 20 ) Y S0 86201 19 [KHB2019] NGC062.. = 24.172690999999997  15.781911000000001 Hil
Right ascension 12 [KHB2019] NGCO62..  24.174596 15.780633000000002 Hil
Render Configuration X 13 [KHB2019] NGC062..  24.176444000000004  15.782467000000004 Hil
14 [KHB2019] NGC062.. = 24.175116 15.784356000000002 HIl
90% | 95% | 99% | 99.5% | 99.9% | 99.95% = 99.99% = 100%  Custom . [ :
Clipmi 15 [KHB2019] NGC062...  24.173729999999995  15.780688999999997 HIl
=" ) 16 [KHB2019] NGC062.. 24176039 15.783799999999998 HIl
= ClipMa ghouing 1 to 1634 of top 1634 entries. Total 2565 entries
— S Scaling Imageoverlay & RA ra s DEC dec s 5]
o Colormaj Apply filter [: Close catalog
2000 4000 6000 8000 10000 12000
Val
Cursor: 12653.28 aue Invert colormap
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Cata|08 tOOI I Orientation of shapes can also be specified from a catalog entry I

File View Widgets Help (8 / O O D ~ 4 =B X4 H DB HFLKF S RLRQN OFOO % E SN °
MESSIER_074_|_103aE_dss1.fits Catalog : SIMBAD_ICR Catalog Settings: SIMBAD_ICRS_24.1745_15...@ X
b= 6:22.4, 15:52:47); Image: (428, 472); Value: 2.979%e+3 . ; . .
3 File 1 $  System Size Color Orientation
. File = 1: SIMBAD_ICRS_24.1745_15.7825_0.18041
Name n
8 OZ  PIA_yual Shape O : ancy
® 33 plx_bibcode erence
n 34  rvz_type Size  Color  Orientation sity / redshift type
]
3 35  rvz_radvel city
© Column dec 2
36 rvz_radvel_prec sity precision
= 37 rvz_redshift Scaling Linear %
=g
2 38 rvz_redshift_prec . X . icision
g Orientation min 0
% 20 ruz arr sitv | radchift arrnr
o o . degree :
(a] 8 main_id (degree) rvz_redshift otype_
b
Orientation max 360 r Hil
1 [SRM2012] NGC67Z ).001590698072199... Hil
S (degree)
= 2 [KHB2019] NGCOE HIl
¥ 3 [KHB2019] NGCOE = HIl
4 [KHB2019] NGCog Clip min 1.569%+1 L5 Hil
g 5 [KHB2019] NGCOE HIl
g 6 [KHB2019] NGCOE Clip max 1.588e+1 L3 HIl
7 [KHB2019] NGCOE HIl
8 [KHB2019] NGCO€ HIl
8 9 [KHB2019] NGCO€ HIl
o
S 10 [KHB2019] NGC062... 24.175000000000004 15.780855999999998 Hil
1o L3200 20 ) 0] S0 86200 11 [KHB2019] NGCO062..  24.172690999999997  15.781911000000001 HIl
Right ascension 12 [KHB2019] NGCO62...  24.174596 15.780633000000002 Hil
Render Configuration X 13 [KHB2019] NGCO062...  24.176444000000004  15.782467000000004 HIl
90% 05% 99% 99.5% 09.9% 99.95% 99.99% 100% Custom | 14 [KHB2019] NGCO062..  24.175116 15.784356000000002 HIl
Clipmi 15 [KHB2019] NGC062.. = 24.173729999999995  15.780688999999997 HIl
" 16 [KHB2019] NGC062... 24.176039 15.783799999999998 Hil
L — (:“p ma Showing 1 to 1634 of top 1634 entries. Total 2565 entries
= Scaling Imageoverlay $ RA ra s DEC dec S (%]
' Colormal Apply filter :] Close catalog m
2000 4000 6000 8000 10000 12000
Value Invert colormap

Cursor: 12653.28
Y,V




Catalog tool

catalog

Select symbol in image shows the corresponding entry in the

File View Widgets Help SBARNABE LI FHAL,ESESERQN OFFO % E SN ®
MESSIER_074_|_103aE_dss1.fits Catalog : SIMBAD_ICRS_24.1745_15.7825_0.18041843725074203deg O 2 X
Iff WCS: (1:36:45.1, 15:40:30); Image: (239, 36); Value: 3.376e+3 . . . .

3 —~ File 1 $ System ICRS $ Size = Color Orientation

Name Unit Type Display Description
- 5z pix_yua suiny Faranax uarity
<}
& 33  plx_bibcode string Parallax reference
- 34  rvz_type string Radial velocity / redshift type
S
% 35 rvz_radvel km.s-1 double Radial Velocity
wn
36 rvz_radvel_prec short Radial velocity precision
= 37 rvz_redshift double O redshift
C ©
-% > 38 rvz_redshift_prec short redshift precision
| =
= 20 ruz arr Lm e-1 flaat Dadial valaritv I radchift arrar
D o o .
o 2 main_id ra dec rvz_redshift otype
<
HIl
° 1593 [SRM2012] NGC628... = 24.15478 15.83243 0.001640479548570...  HII
= 1594 [SRM2012] NGC628... = 24.20801 15.826740000000001  0.001803873784027...  HIl
<
1595 [YZL2016] 213 2416844 15.83705 HIl
1596 [BSC2015] NGC628-...  24.116250000000004  15.782169444444442 HIl
g 1597 [VSH98] NGC 628 +... | 24.231928749999998  15.772777777777776 HIl
g Catalog selection 1598 [BKG99] NGC 628 6 24122433 15.807809 HIl
Click to select single catalog source 1599 [SRM2012] NGC628.. = 24.12123 15.8058 0.001681576194766...  HIl
- 1600 [SRM2012] NGC628... = 24.12192 15.80727 0.00168458333286...  HII
§ OOV & Q10x &3 1601 [BSC2015] NGC628-...  24.121166666666667  15.8059444444444... HIl
bl 1602 [SRM2012] NGC628... = 24.12572 15.81554 0.001660526481716...  HII
iy AT o0 - 20 =0 86:20 1603 [BSC2015] NGC628-...  24.114541666666668  15.77619722222222 Hil
Jatascension 1604 [VSH98] NGC 628 -... 24.149 15.835333333333333 HIl
Render Configuration X 1605 [YZL2016] 249 2417542 15.84082 HIl
0% 95% 29% 99.5% 99.9% £9.95% 99.99% 100% Custom " 1606 [SRM2012] NGC628... = 24.12206 15.81202 0.00156965027509... HIl
Clipmi 1607 [vSH98] NGC 628 -..  24.148502083333334  15.835833333333333 HIl
; 1608 [BSC2015] NGC628-...  24.14816666666666 15.836158333333335 HIl
Clip Ma gpoing 1 to 1634 of top 1634 entries. Total 2565 entries
! ~
Scaling Imageoverlay © RA ra s DEC | dec s 7
Colormal Apply filter [: Close catalog m
2000 4000 6000 8000 10000 12000
Val |
Cursor: 12814.52 aue Invert colormap (_
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Catalog tool

File  View Widgets

MESSIER_074_|_103aE_dss1.fits

In turn, selecting catalog entry (single or multiple), highlights
the symbol in the image

52:00 54:00

Declination
46:00 48:00 15:50:00

44:00

42:00

1:37:00 50

Render Configuration X
90% 95% 99%

Cursor: 12814.52

Help B &4 E D8 RLQP OFO F S °
Catalog : SIMBAD_ICRS_24.1745_15.7825_0.18041843725074203deg O £ X
T T
| File 1 & System ICRS ¢ Size Color Orientation
Name Unit Type Display Description
Dz MPIA_Yudal suiny Fdialdx yudiily
33 plx_bibcode string Parallax reference
34  rvz_type string Radial velocity / redshift type
35 rvz_radvel km.s-1 double Radial Velocity
36 rvz_radvel_prec short Radial velocity precision
37 rvz_redshift double c redshift
38 rvz_redshift_prec short redshift precision
20 rvuz arr km c-1 flaat Radial vialarityv | radchift arrar
main_id ra dec rvz_redshift otype,
HIl
1593 [SRM2012] NGC628... 24.15478 15.83243 0.001640479548570... Hil
1594 [SRM2012] NGC628... 24.20801 15.826740000000001 0.001803873784027... Hil
1595 [YZL2016] 213 2416844 15.83705 HII
1596 [BSC2015] NGC628-... 24.116250000000004 15.782169444444442 Hil
1597 [VSH98] NGC 628 +... 24.231928749999998 15.772777777777776 alll
1598 [BKG99] NGC 628 6 24.122433 15.807809 Hil
1599 [SRM2Q, NGC628. 2412123 15.8058 0.001681576194766... HIl
1600 [SR 1 NGC628 2412192 15.80727 0.00168458333286... Hil
1601 [BS 15] NGC628-... 24.121166666666667 15.8059444444444... Hil
1602 2012] NGC628... 2412572 15.81554 0.001660526481716... Hil
<9 . S <0 o 1603 FSC2015] NGC628-...  24.114541666666668  15.77619722222222 HIl
Jganascension 1604 ™ [VSH98] NGC 628 -... 24.149 15.835333333333333 Hil
1605 [YZL2016] 249 2417542 15.84082 Hil
99.5% 99.9% 99.95% 99.99% 100% Custom a A 1606 [SRM2012] NGC628... 2412206 15.81202 0.001569650275009... Hil
IPMil 1607 [VSH98] NGC 628 -... 24.148502083333334 15.835833333333333 Hil
g 1608 [BSC2015] NGC628-... 24.14816666666666 15.836158333333335 HIl
Clip Ma 0,509 1 to 1634 of top 1634 entries. Total 2565 entries
Scalin( Imageoverlay & RA ra DEC dec s ()
Colormal Apply filter S Close catalog m

6000 8000 10000 12000

Value

Invert colormap



Catalog tool

File  View Widgets

Help

Scatter plots and histograms can be made. Highlighting a
portion in these diagrams will highlight corresponding data in
other plots and table.

MESSIER_074_1_103aE_dss'.fits

WCS: (1:36:45.1, :@:40:30_); Image: (239, 36); Value: 3.376e+3
[=}
o
I
wn
o
o
IS
wn
©
(= o
S a3
“a <
£
8 8
0 o
<
o
S
<
<
o
(=]
&
<
05 1:37:00 55 50 45 40 35 30 25
Right ascension
Catalog X
File 1 ¢
Name Unit Type Display Description
1 main_id string () Main identifier for an object
2 nbref short number of references
main_id ra dec rvz_redshift
590 [KHB2019] NGCO062... 24.168478 15.766355
591 [KHB2019] NGC062... 24171133 15.765632999999996
592 [KHB2019] NGC062... 24.162991 15.795633
593 [KHB2019] NGC062... 24186546 15.7698

EAA  f/uDANINl NIAANEN A 177070 Ac 700890

Showing 1 to 1634 of top 1634 entries. Total 2565 entries

Histogram $ X ra

36:20 15
Size | Color
otype_txt
HIl
HIl
HIl
HIl
HIl

un

Apply filter :] Close catalog

11000

8000

arbitrary units

5000

Orientation

dis

61.752!
61.831
61.845
61.902

21 002

Catalog 2D scatter : SIMBAD_ICRS_24.1745_’I5.7825_0,1804‘]843725074203aeg X

Fle 1 ¢ X ra$ Y dist & Statisticsource None $
500
400
.. 300
% .
S o
L 4
200 &
L]
100
24.10 24.15 24.20 24.25 24.30

ra: 24.147916666666667, dist: 214.74338

Selected only

Catalog Histogram : SIMBAD_ICRS_24.1745_‘I5.7825_0.18041843725074203&(&9 X

Fle 1 $ X ra $ Bins 41 £ Log @ Statistic = None &
2
100
5
= 8
3
o]
O 10
5
2
-
24.10 24.15 24.20 24.25 24.30

Selected only




Prefere

File  View Widgets Snippets Help

NGC_628_CUBE.image

Many settable parameters, incl. startup behavior, preferred
Nces color map, contour config, color scheme, performance

optimization, ...

WCS: (1:36:35.9, 15:50:00); Image: (573, 624); Value:
3.02949e-4 Jy/beam ; Velocity (BARYCENT): 635.9181 km/s;

Frequency: 1417.3928 MHz; Polarization: Stokes I

Declination
45:00 50:00 55:00

15:40:00

35:00

10 1:37:00 50 40
Right ascension

Render Configuration X

90% 95% 99% 99.5%

e/ |00|L|~ =
18
©
3
o
3
w0
0 o
S
/~ Preferences
g
S
8 Global
[Te]
- Render Configuration
o
';E Contour Configuration
8 § Overlay Configuration
| (=1
= 8 Catalog
2
Region
Performance
Telemetry
& 8
3 = Log Events
3
0
o
3| 8
o n
’ @
30 20 36:10 10 1:37:00 50
Right asc
o 17 B gl
99.9% 99.95% 99.99% 100% Custom A

Histogram  Per-Channel &
Clip Min  -0.002317636260
Clip Max  0.007166723976¢€

Scaling Linear &

Colormap (N s

0.002 0.004 0.006 0.008 0.01

CARTA SIW 2024

Animator X
K First M Prev » Play

O Image

Channel

M Next A Last > Mode FrameRate $ 5

NGC_628 CUBE.image

BARYCENT
29 43 57 635.9181 km/s

1417.3928 MHz

Default Scaling = Linear

-
v

Default Color Map (N

Default Percentile Ranks = 99.9%

NaN Color -

Smoothed Bias/Contrast @D

a
v

0 x

»

A~
v



ALMA archive — CARTA Integration

Search

(g 2 @~ &, Explore and download

Molecules Redshift

> 0.0008636
3| 4|5 6 7 8 9
9/Z3 '8 %z E8 |2z 8 2= 58 | % £ 8
il8F | § S o3 [iz 5 E2 83 |¢% & i
] ot i %S¢ elME i3 |
@ Previews for NGC253 .z L e 21 2 L &
[ T IS B
~ i L
B T w4
ALMA L L
& voE
&
README QA2 report Weblog i
SPW 0: 476.316..478.315GHz, 976.563 kHz, XX YY member.uid_ A001_X2fb_X156.NGC253_sci.spw3_477314MHz.mos.7m.cube.l.pbcor.fits 399 MB

Band: 8

Frequency type: line

Frequency range: 476.316..478.315

C Frequency resolution: 976.563 kHz
Continuum sensitivity: 4.944 blcHz S00ICHZ SooloHz
Line sensitivity 10km/s (estimate): 100.853 mJy/beam@10km/s 9 10

Line sensitivity native i :8.998 uJy/b ative [i
Polaritazions: XX YY

2

© Observations (160)

ALMA source name: ngc253 /@ B - @ -

SPW 1: 478.21..480.209GHz, 976.563 kHz, XX YY member.uid__A001_X2fb_X156.NGC253_sci.spw2_479209MHz.mos.7m.cube.Lpbcorfits 399 MB o o Ang.res. arcsec - Min.vel
g N et S St oo Band:id
G = ~ : _ . Frequency type: line
h = = Frequency range: 478.21..480.209 =2
(:} PR N} &) Frequency resolution: 976.563 kHz 3 23.231 2.633
Continuum sensitivity: 4.944
O o v Line sensitivity 10km/s (estimate): 80.343 mJy/beam@10km/s 4 48.779 2.925
Line sensitivity native (estimate): 7.183 uJy/beam@native
O o~ Polaritazions: XX YY 4 23.378 2.488
Array: 7m
O o~ & MWWW o T3 ) ues2 3.202
O o v 4 2127 0.599
S o N o 2015.1.01133.5 NGC253 00:47:33.140  -25:17:17.520 8 1.0217 (4738492215612 ]  [(2017-08-31 ] | 4 ] oms 2.384
O o~ 2015.1.00274.5 NGC253 00:47:32.987  -25:17:19.875 7 0.0763 ((saz081.357656 6Hz ] ((2017-0002] (10 ] 0282 0.951
O o v o 2016.1.01286.5 NGC253 00:47:33.134  -25:17:19.680 8 0.7935 ((394953.4108546Hz | [ 2018-01-31 ] | 2 ] 274 2.864
O o~ ngc253 00:47:36.231  -25:17:28.477 3 0.0851 (1002251564261 ] (20180211 ] (o ] 1478 5.103
—_— )
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ALMA archive — CARTA Integration

& CARTAV1.4 X & CARTA - Cube X BB CARTA - Cube X Survey of missi X Q CARTAvis - GitHU X MA Science X ALMA Science X Alma Request Ha X @ CARTA

(¢ @ almascience.eso.org/rh/submissio DAGI

H o F ' B @ @ Aama [V ( H T B3 CARTA @ archive-new.nrao... 2 Bunker8TB 3 Syn @ sp [3 news [F dat EF lit astroPHilter B Conf EF radio

ALMA Request Handler

Anonymous User: Request #2154992946764 ¥
Request Title: click to edit

readme & product & auxiliary (J raw (J raw (semipass) (J external
Project / OUSet / Executionblock File
e |/ [L] Request 2154992946764
v || Project 2017.1.00161.L
v ] Science Goal OUS uid://A001/X1284/Xf2d
v ] Group OUS uid://A001/X1284/Xf2e
v ] Member OUS uid://A001/X1284/Xf2f
» SBngc253_b_04 TMA1

@ readme member.uid___A001_X1284 Xf2f. README.txt 3 KiB v
v @ product 2017.1.00161.L_uid___A001_X1284 Xf2f 001_of 001.tar v
product member.uid A001_X1284 Xf2f.ngc253_sci.spw0.cube.l.manual.mask.tgz 720 KiB v
1 product member.uid____A001_X1284 Xf2f.ngc253_sci.spw0.cube.l.manual.pb fits.gz 133 MiB v
1 product member.uid __A001_X1284 Xf2f.ngc253_sci.spw0.cube.l.manual.pbcor.fits v @
1 product member.uid __A001_X1284 Xf2f.ngc253_sci.spw1.cube.l.manual.mask.tgz v
7 product member.uid __A001_X1284 Xf2f.ngc253_sci.spw1.cube.l.manual.pb.fits.gz v
1 product member.uid____A001_X1284_Xf2f.ngc253_sci.spw1.cube.l.manual.pbcor.fits v
product member.uid____A001_X1284_Xf2f.ngc253_sci.spw2.cube.l.manual.mask.tgz v
product member.uid____A001_X1284_Xf2f.ngc253_sci.spw2.cube.l.manual.pb.fits.gz v
product member.uid___A001_X1284 Xf2f.ngc253_sci.spw2.cube.l.manual.pbcor fits v @
1 product member.uid A001_X1284 Xf2f.ngc253_sci.spw3.cube.l.manual.mask.tgz v
7 product member.uid____A001_X1284 Xf2f.ngc253_sci.spw3.cube.l.manual.pb fits.gz v
7 product member.uid __A001_X1284 Xf2f.ngc253_sci.spw3.cube.l.manual.pbcor.fits v @
| 3 Ig ] auxiliary 2017.1.00161.L_uid A001_X1284 Xf2f auxiliary.tar v
] raw 2017.1.00161.L_uid  A002_Xd10f82 Xd1a.asdm.sdm.tar v
] raw 2017.1.00161.L_uid  A002_Xd12fSc_Xad8f.asdm.sdm.tar 29 GiB v
v ] Member OUS uid://A001/X1284/Xf31
» SBngc253_b_04_7M
readme member.uid  A001_X1284 Xf31.README.ixt 3KiB v
> product 2017.1.00161.L_uid____A001_X1284 Xf31_001_of 001.tar 1GiB v
>

auxiliary 2017.1.00161.L_uid____A001_X1284 Xf31_auxiliary.tar 561 MiB v

o £ £ 4cin o
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ALMA archive — CARTA Integration

& CARTA V1.4 X & CARTA - Cube X fH CARTA - Cube i= Survey of missin: X O CARTAVvis - Gitt X s> ALMA Science
w

i Apps 19 [F) 1 BB S W @& s B @ @AMA (VLA U Ph |[H T B3 CARTA @ archive-new.nrao... 3 Bunker8TB 3sM D sp E5 news [ dat B3 it astroPHilter E5 Conf E3 radio

© @ carta.almascience.eso.org/c

File View Widgets Help 0O =B+ H O S W H Y 2(6)

member.uid__A001_X1284_Xf2f.ngc253_sci.spw0.cube.l.manual.pbcorfits X Profile: Cursor X
WCS: (0:47:22.99, -25:16:38.1); Image: (850, 466); Value: 2.48483e-3 Jy/beam*; Frequency (LSRK): 130.5345 GHz; 0:47:38 0:47:36 0:47:34 0:47:33 0:47:31 0:47:29 0:47:27
Velocity: -1930.1892 km/s 2.50e-2

2.00e-2

1.50e-2

1.00e-2

5.00e-3

Value (Jy/beam)

0.00e+0

300

X coordinate

Data: (WCS: 0:47:22.99, Image: 850 px, 2.48483e-3)

Y Profile: Cursor X
-25:18:34 -25:18:09 -25:17:44 -25:17:19 -25:16:54 -25:16:29

4.00e-2
3.00e-2
2.00e-2

1.00e-2

Value (Jy/beam)

0.00e+0

OvVeaQuxl S wes # o= Ky 300
Y coordinate
Data: (WCS: -25:16:38.1, Image: 466 px, 2.48483e-3)

Image List X = Animator X Region List X

Render Configuration X

90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram S Image Layers hing CF
0 member.uid__A001_> R x¥J(z) o

Scaling Linear &

Colormap [ *

Invert color map

Clip Min  -0.0041573

0.02
Clip Max 0.0145616:

Value (Jy/beam)

= CARTA SIW 2024 @ @ U
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SRDP image archiv — CARTA Integration

National Radio Astronomy Observatory
Enabling forefront research into the Universe at radio wavelengths

version: 4.1.0

Archive Access Tool  Back *JLog In & Legacy Archive A About

Q

V¥ Show Search Inputs ¥

View Projects = View Observations = View Images « | <« Pagel~ > » Show [PERAE of 52948 Images

B 0/50: selected (0/10.0 TB)

® View Selection(s) ¥ Clear Al ® Download @ View In Carta

11 Project I Longitude 11 Latitude It Band Sp Resolution Beam Axis Ratio 1} File Name

VLASS1.1 0h2m28.328s -36°30'0.000" S 2.520 2.554 VLASS1.1.91.T01t01.J000228-363000.10.2048.v1.L.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h2m30.2565s -37°30'0.000" S 2.460 1.975 VLASS1.1.q1.T01t01.J000230-373000.10.2048.v1.L.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h2m32.282s -38°30'0.000" S 2.486 1.534 VLASS1.1.q1.T01t01.J000232-383000.10.2048.v1.l.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h2m34.411s -39°30'0.000" S 2.621 1.270 VLASS1.1.91.T01t01.J000234-393000.10.2048.v1.L.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h7m24.984s -36°30'0.000" S 2.518 2.440 VLASS1.1.q1.T01t01.J000724-363000.10.2048.v1.l.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h7m30.769s -37°30'0.000" S 2.455 1.881 VLASS1.1.q1.T01t01.J000730-373000.10.2048.v1.l.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h7m36.847s -38°30'0.000" S 2.502 1.462 VLASS1.1.91.T01t01.J000736-383000.10.2048.v1.L.iter1.image.pbcor.tt0.subim.fits
VLASS1.1 0h7m43.233s -39°30'0.000" S 2.645 1.224 VLASS1.1.q1.T01t01.J000743-393000.10.2048.v1.L.iter1.image.pbcor.tt0.subim.fits
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SRDP image archive — CARTA Integration

Launch Workflow Task on: VLASS1.1 X

User Email (required): ‘ blubb@bla.com

Request Description: Image Processing Request

Destination Directory: Specify directory (must be logged in & staff)

/lustre/

Create tar file: [ Return results as a tar file

Visualize with CARTA: Visualize Images with CARTA

Submit Request

59 CAKRIA DIVY 2ZUZ4
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SRDP archive — CARTA Integration

National Radio Astronomy Observatory

Enabling forefront research into the Universe at radio waveléngths

Archive Access Tool Back #JLog In & Legacy Archive A About

Archive Requests Req #996,152,768 Options selected

Request #996152768 by Anonymous User &
Image Processing Request
— Initializing request....

Requested Projects / OUSets / Executionblocks

Project / OUSet / Executionblock File Size
Please wait; requested datasets list under construction....

Data entities 1-1 of 1

Staff | Policies | Diversity
The National Radio Astronomy Observatory is a facility of the National Science Foundation operated under cooperative agreement by

Associated Universities, Inc.

INRAO)
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SRDP archive — CARTA Integ

File  View

Widgets

Help

RS =i

B &4 HhDOFHN 8L

VLASS1.1.9l.T01t01.J000232-383000.10.2048.v1.l.iter1.image.pbcor.tt0.subim.fits
WCS: (0:02:32.24, -38:29:59); Image: (1861, 1861); Value: -8.56652e-5 Jy/beam

Render Configuration X

90%

1
"

0

6

95%

0.02

99%

0.04

99.5%

0.06

1

——

99.95% 99.99% 100% Custom

(H RPN

-0.000523917148
0.000546530008(

Linear ¢

(. e

Invert color map

el Clip Min
Clip Max
Scaling
Color map
0.08 0.1 0.12 0.14 0.16
Value (Jy/beam)

Bias / Contrast ¥

T ———
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X Profile: Cursor X

0:05:10 0:04:28 0:03:45 0:03:02 0:02:20 0:01:37 0:00:55 0:00:12
6.00e-4
= 4.00e-4
8 2.00e-4
S
3 0.00e+0
3 -2.00e-4
S _4.00e-4
-6.00e-4
500 1000 1500 2000 2500 3000 3500
X coordinate
Data: (WCS: 0:02:32.24, Image: 1861 px, -8.56652e-5)
Y Profile: Cursor X
-39:01:00 -38:52:40 -38:44:20 -38:36:00 -38:27:40 -38:19:20 -38:11:00 -38:02:40
4.00e-4
E  2.00e-4
[
Q
3> 0.00e+0
=
3 -200e-4
=
-4.00e-4
500 1000 1500 2000 2500 3000 3500
Y coordinate
Data: (WCS: -38:29:59, Image: 1861 px, -8.56652e-5)
Image List > Animator Region List
Image Layers Matching Channel Stokes
0 VLASS1.1.qLTO1t0° R xY)(r) 0 0
Session timer: 58m 56s
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Python Scripting in progress/Code snippet

628_NA_MOMO_THI Examples > Tutorial > » 01. Basics [ ! |mana Liet X || Animatar X || Catalan X od?

@ Creat iopet » 02. Functions } Preferences Q@ x
reate new snippe
» 083. Loading images
Global Theme  Light s

Render Configuration
Enable Code Snippets @D
Contour Configuration

Overlay Configuration Auto-launch File Browser @D
Catalog
: : ] File List  Filter by file content
F=] Edit code snippet X Region Y ©
Performance -
Initial Layout = Default s
// 03. Loading images
Telemetry
// CARTA functions and objects can be accessed via the top-level "app" object Log Events Initial Cursor Position Fixed o Tracking
// (or the "carta" alias).
carta.showSplashScreen . 3
await carta.delay(1000 Initial Zoom Level @ Zoom to fit Zoom to 1.0x
app.hideSplashScreen
_ Zoomto @ Cursor Current Center
// Images in the frontend are referred to as frames. Each frame is represented
// by a FrameStore object, accessible via the array "frames". The currently | "(

// active frame is accessible at "activeFrame".
Close
console.log(app.frames

console.log(app.activeFrame

// "openFile" takes up to three arguments: directory, filename and HDU

No catalog file loaded No catalog file loaded

Load a catalog file using the menu Load a catalog file using the menu
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CARTA v5 plan, available this fall 2024

Readiness for ALMA WSU
e python scripting (maybe available earlier)
* rgbimage overlay
e distance measure incl. x, y
* Astronomical filters in spectra line library
* pValong a polyline
e (Catalog density plots
* Image fitting guess of initial values
» Copy/paste regions
e Histogram fitting
e Spatial profile fitting
e Support of non-radio fits files
* Full support of workspaces and workspace sharing
e Channel-map view

* RHEL8 resolves the issues we had with vnc/slim desktops

* Homepage: Cartavis.org; organizations: ASIAA, IDIA, NRAO, U Alberta

* At NRAO: check https://info.nrao.edu/computing/guide/cluster-processing/software for
information best: server ‘carta —no_browser’ at NRAO machine, then past URL in browser,
may need VPN if not at NRAO.
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https://info.nrao.edu/computing/guide/cluster-processing/software

CARTA (4

 CARTA is a fairly new, powerful, fast image viewer, analysis and collaborative tool

* |tis pretty intuitive to use and the upcoming python scripting will make it very flexible for
many applications, including publication readiness

 CARTA is ready to tackle the image cubes of the current and next generation of telescopes,
including ALMA WSU/2030, ngVLA, SKA

 CARTA is already implemented in various data archives (ALMA, NRAO, SKA precursors)

* CARTA is replacing the CASA viewer (which is sunsetting and will be removed from CASA
soon)

* CARTA is the ASASS Software price winner 2024!

* For questions, comments, suggestions, please contact either the CARTA helpdesk
(support@carta.freshdesk.com), Juergen (jott@nrao.edu), or John Hibbard
(jhibbard@nrao.edu) at NRAO
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www.cartavis.org

CARTA SIW 2024




www.nrao.edu
science.nrao.edu
public.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.
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