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CARTA

Cube Analysis and Rendering Tool for Astronomy

Project: ASIAA, IDIA, NRAQO, U Alberta

Webpage: https://cartavis.org

Github: https://github.com/CARTAVvis

Goal: To build a high performance, versatile image for large data cubes and image in astronomy

Use cases:

* CASA viewer replacement (excluding interactive clean and visibility display)
* Archive interface for images from SKA precursors, ALMA, NRAO SRDP

* Stand alone analysis tool

» Scriptable interface (publication ready images, interaction for analysis)

* Collaborative tool

Current release version 3.0 (release date Aug 23, 2022)
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Cube Analysis and Rendering Tool for Astronomy, is«8 b
next generation image visualization and analysis tool.
designed for ALMA, VLA, and SKA pathfinders: ‘_":-\
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System Requirements

*
A

Q& From catravis.org “Obtaining CARTA”:

v3.0-beta.3
Browsers: from carta.readthedocs.io “How
e Ubuntu Linux: 18.04 LTS (Bionic Beaver), 20.04 LTS (Focal Fossa) to ru n CA RTA? 7 :

e Red Hat Enterprise Linux: 7, 8
Please note that the CARTA GUI is run in the web browser environment. The supported browsers are:

e macOS: 10.15 (Catalina), 11 (Big Sur), 12 (Monterey)

Site deployment e Google Chrome (tested with v91)
o Firefox (tested with v89)
o Safari (tested with v14.1)
Packages
9 Other browsers might be supported but they are not tested.
Ubuntu RHEL7 CentOS7 RHEL8 AlmaLinux macOS
At the moment, there is a layout issue with the Safari browser, which affect usability and user experience significantly. mac-
Ubuntu 18.04 and 20.04 packages are available from our PPA. 0S users should try to avoid using Safari to run CARTA.

sudo add-apt-repository ppa:cartavis-team/carta
sudo apt-get update

CARTA requires WebGL in order to render images properly. WebGL2 is also required to render catalog overlay properly.
Please ensure WebGL and WebGL2 are enabled in your browser.

sudo apt install carta-beta

To start CARTA, please refer to the user manual How to Run C

Note: system/browser must be
support webGL 2.0

If not, then CARTA widget will pop up,
but image display will be single color
Test URL:

The Red Hat Linux Applmage does not require root access. You simply download, extract, and run it. It uses your default web browser to display the CARTA htt et Web I o we b |2

Stand-alone application

macOS Electron Desktop Ubuntu Linux Applmage Red Hat Linux Applmage

graphical interface. The Applmage has been tested to run on Red Hat Enterprise Linux (RHEL) 7 and 8, as well as CentOS 7 and AlmaLinux 8.

S May require upgrade or downgrade
Either click the Download button below or run: Of Video Ca rd d river

wget https://github.com/CARTAvis/carta/releases/download/v3.0.0-beta.3/CARTA-v3.0.0-beta.3-redhat.tgz
Extract the tarball:

tar -xzf CARTA-v3.0.0-beta.3-redhat.tgz

Operation: —
To start CARTA, please refer to the user manual How to Run CARTA.

Note: If you wish to run the Applmage inside a Docker container, or you system has trouble with FUSE, please prefix with the following environment variable: = * ¥
APPIMAGE_EXTRACT_AND_RUN=1 ./CARTA-v3.0.0-beta.3-redhat.AppImage Q
NRAO


https://get.webgl.org/webgl2/

CARTA on github.com/CARTAVvis

& - C & github.com/CARTAvis % Today
@ CenturyLink Mode... @ 1 @ @ W P 2 @ dAavMA QViA @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 [YECh Eandiaders Sl @ 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++ 1} 14 ?'59 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 1’:? 14 ?'5’ 4 @ 196 (1 issue needs help) Il 5 Updated 8 hours ago

rarta_hankand_ICN_tact Dithlin x x _—
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CARTA architecture

* A focus is on the performance for large datasets (I TB loads in seconds)
* Memory efficient image loading
* Parallelization and GPU-accelerated rendering
* Progressive and responsive update of spectral profile
* Tiled image rendering
* Image formats: CASA, fits, gzipped fits, MIRIAD, HDF5 image (cube)

e 0OS:MacOS§, Ubuntu, RHEL
» CARTA is built as a server-client infrastructure, launched separately or in a stand-alone

version in a single instance

Client (Frontend)

Standalone

With or L

WithOUt' ' m

authentication — W W

Archive, |
ALMA, SKA,
ngVLA, ...

Server ‘ { 4
(Backend) / C

f
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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

* Hardcopy

* Image/region saving

* Image blinking

* Image WCS matching spatially and spectrally

* Contours with different generators, colors, color maps

* Catalog overlays

* Setting of rest frequency

* Vector overlays

* Complex image display

* LEL image arithmetic before display

* Generating computed polarization quantities (eg. linear polarization intensity) of
a Stokes cube on the fly

* Setting a new rest frequency when saving a subimage

CARTA v3 (2022)




CARTA Features

Tools/Analysis:

* Regions: rotating box, ellipses, polygons, line, point, polyline
» Spatial (X,Y) and spectral (Z) profiles

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

* Image/Region Statistics

» Stokes analysis widget

* Moment generator

* pV diagram

* Spectral line labelling

* Spectral smoothing

* Distance measuring tool

* Intensity conversion

» 2D Gaussian fitting of sources in image

* Line and polyline region spectral profiler

CARTA v3 (2022)




CARTA Features

Other:

- Server-client infrastructure for remote image access
- Server authentication

- Tiled rendering for performance

- Docking and Preferred layouts and layout saving

- Scripting is under active development

CARTA v3 (2022)




CASAviewer vs CARTA

Gaps relative to CASAviewer (green: CARTA development underway; black: future
CARTA development; red: likely not implemented in CARTA)

* Complete set of fitting tools > spectral: multiple Gaussians and Lorenzians
already available with continuum polynomial; spatial: 2D Gaussian fit

* Source finder tool

* Spectral profile error bar plotting (MUSE/optical feature in CASA)

* Image annotation 2 v4

* profile annotation

* Rotated cube view (input as ra-dec-channel, view as ra-channel vs dec)

* Scalable output (SVG or PDF)

* Creation of multi-channel plots 2 v4

* Regions that extend across spectral and stokes planes

e Histogram fitting

* Markers = they have not been widely used in the CASAviewer

* Interactive clean > CASA will develop a visualization tool independent of CARTA

* Full support of CRTF = was not even supported by the CASAviewer

e Save/reload states 2 v4

e Share states 2 v4

CARTA v3 (2022)




CARTA — Start

MacOX installed stand-alone:

carta (or click the icon in the Applications folder)
<« CARTA
« CARTA-v3.0.0-beta.2b

< CARTA-v3.0.0-beta.3

Linux or remote (beta version needs to be downloaded from cartavis.org first):
(base) jott@Desktop ~> CARTA-v3.0.0-redhat7.Applmage --no_browser

touch: cannot touch a€@/users/jott/.local/share/icons/hicolor/.xdg-icon-resource-dummya€R:: No such file or directory
[2022-04-04 14:49:41.290] [info] Writing to the log file: /users/jott/.carta-beta/log/carta.log

[2022-04-04 14:49:41.290] [info] /tmp/.mount_CARTA-9Qe8SC/bin/carta_backend: Version 3.0.0-beta.2b
[2022-04-04 14:49:41.296] [info] Serving CARTA frontend from /tmp/.mount_CARTA-9Qe8SC/share/carta/frontend
[2022-04-04 14:49:41.296] [warning] Port 3002 is already in use. Trying next port.

[2022-04-04 14:49:41.296] [warning] Port 3003 is already in use. Trying next port.

[2022-04-04 14:49:41.297] [warning] Port 3004 is already in use. Trying next port.

[2022-04-04 14:49:41.297] [warning] Port 3005 is already in use. Trying next port.

[2022-04-04 14:49:41.297] [warning] Port 3006 is already in use. Trying next port.

[2022-04-04 14:49:41.297] [warning] Port 3007 is already in use. Trying next port.

[2022-04-04 14:49:41.297] [info] Listening on port 3008 with top level folder /, starting folder /lustre/aoc/sciops/jott/pipeline/calibrationtest/L-band.
The number of OpenMP worker threads will be handled automatically.

[2022-04-04 14:49:41.297] [info] CARTA is accessible at http://146.88.3.182:3008/?token=ec1836fc-2cd7-
468d-9744-alac3e8cc995

- Copy and past this URL in your local browser (VPN connection needed if outside NRAO)
carta --no_browser at NRAO will launch v2.0 (3.0 not installed yet)

CARTA v3 (2022)
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File loading

File View Widgets Help AN E OSSR QPN OFO S °
No image loaded JH @ O | X Profile: Cursor X ? =]
a o
s s
1.00e+0
8.00e-1
o 6.00e-1
E]
& File Browser @ x

C 3 > Users > jott > Documents > CARTA > demo

& = . - . 6 0.7 0.8 0.9 1
4= Filename Type Size Date File Information  Header
fft-cube.im CASA 251.0 MB 26 May 2021
fft.test CASA 4.4 MB 26 May 2021 Name = IRC10216.36GHzcont.image.fits
HDU = 0
IRC10216.36GHzcont.image.fits FITS 368.6 kB 29 Sep 2020
- Shape = [300, 300, 1, 1]
IRC10216_HC3N.cube_r0.5.image CASA 19.4 MB 5 Jan 2020 Number of channels = 1
IRC10216_HC3N.cube_r0.5.image-copy CASA 19.4 MB 18 Mar 2020 Number of polarizations = 1
IRC10216_HC3N.cube_r0.5.image fits FITS 18.7 MB 18 Mar 2020 Coordinate type = Right Ascension, Declination
IRC10216_HC3N.cube_r0.5.image.mir Miriad 19.3 MB 18 Mar 2020 LRSS S R
5 Image reference pixels = [151, 151]
82-car-2000.fits EITS 20MB 18/Mar 2020 Image reference coords = [09:47:57.3820, +013.16.40.6600]
m82-tan-2000.fits FITS 4.0 MB 18 Mar 2020 Image ref coords (deg) = [146.989 deg, 13.278 deg]
NGC628_dss.fits FITS 371.5 kB 9 Nov 2020 Pixel increment = -0.4", 0.4"
NGC628_galexfits FITS 371.5kB 9 Nov 2020 Pixel unit = Jy/beam
Celestial £ = FK5, J2000
NGC_628 CUBE-bin3.image CASA 79.8 MB 9 Nov 2020 sedae il
. Spectral frame = LSRK
NGC_628_CUBE.image CASA 251.0 MB 9 Nov 2020 Velocity definition = RADIO
NGC_628_NA_CUBE_THINGS.copy.fits FITS 247.7 MB 26 May 2021 Restoring beam = 2.81862" X 1.53258", -19.1115 deg 6 0.7 0.8 0.9 1
NGC_628_NA_CUBE_THINGS.copy.mir Miriad 243.3 MB 26 May 2021
NGC_628_NA_CUBE_THINGS.copy.mir-manipulated Miriad 243.3 MB 26 May 2021
a Y Fuzzy search v

Render Configuration X Close
'—

No file loaded
No file loaded

Load a file using the menu

Load a file using the menu
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CARTA

? = help menu

1) Navigation

Pan image
Pan image (inside region)
Pan image (inside region)

Zoom image

2) Regions

Toggle region creation mode
Toggle current region lock
Unlock all regions

Delete selected region

Delete selected region

Deselect region/Cancel region creation

Switch region creation mode
Symmetric region creation

Region properties

3) Frame controls

Next image
Previous image
Next channel

Previous channel

click
middle-click
3 cmd | click

mouse-wheel

C

|2

4 shift | L
del
backspace
esc

3B cmd

4 shift

double-click

alt ]
alt [
alt | P up
N\ alt | J down

CARTA v3 (2022)
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File  View

NGC_628_NA_MOMO_THINGS fits

Declination
50:00 55:00

45:00

15:40:00

35:00

Render Configuration X

90%

Widgets

95%

Help

n/

:47:11); Image:

99%

50

30

99.5%

O o o~ =8+

(512, 512); NaN*; Polarization: Stokes I

1:37:00

30

Right ascension

99.9% 99.95%

100
Value (JY/B*M/S)

99.99%

150

100%

[H IV NOINSS ©® Image View X

ABMICICEE The image viewer widget serves as the core component of CARTA. It allows you

Image  Active to visualize images in rasters and in contours. Region of interests can be
defined interactively with the image viewer and subsequent image analysis can
be performed with other widgets. Catalogue files can be loaded and visualized
in the image viewer with the Catalogue widget.

1.00e+0

8.00e-1
Images can be loaded via File -> Open image (will close all loaded image first).
6.00e-1 You may load multiple images via File -> Append image. All images are loaded
as raster by default. Contour layers can be further generated via the contour

alue

configuration dialog.

Wi d et Information of world coordinates and image coordinates at the cursor position
g is shown at the top of the image viewer. To freeze/unfreeze the cursor position,

press F key.

0
Image tool buttons

A set of tool buttons is provided at the bottom-right corner when hovering over
Y Profile: Cursor  the image viewer. You may use these buttons to

Image = Active e Select a source from catalog overlay
Create regions

1.00e+0 e Change image zoom scale
e Trigger WCS matching
R e Change grid overlay reference frame
e Enable/disable grid lines and coordinate labels
o 6.00e-1 .
s e Exportimage
(]
= 4.00e-1
Catalog selection
2.00e-1 Create region
oo Pan and select mode
0 Zoom in
Zoom out
Zoom to fit screen resolution
Image List X
36:00 35:30 O 0OV @ Q1x ¥ S wes #|2s|1
Image
0 NGC_628 N | Export image
Toggle labels
Custorn Clip Min  -0.527750086472 Toggle grid
Overlay coordinate
Clip Max 156.3205420161£ WCS matching
Zoom to fit image view
Scaling Linear & 9
Colormap ([N s Zoom and pan
Invert color map Zoom actions can be triggered in different ways. The most common one is to
200 use mouse and scroll wheel. By scrolling up, image is zoomed in, while by

Bias / Contrast ¥ scrolling down, image is zoomed out. Alternatively, you may use the tool

CARTA v3 (2022)




File View Widgets Snippets Help 8 / J O 2 ~ | =B &K 4 H DO KF S8 RLRQQANV IO FOOSEB
IRC10216_HC3N.cube_r0.5.image as @ O [ Image List X || Animator X @
S: (9:47:57.47, 13:16:18.1); Image: (147,94); Value: _1.07699e2 dy/beam ; | | | o U | I 1
. i K First M Prev » Play M Next A Last - Mode FrameRate ¢ 5
Frequency (LSRK): 36.3957 GHz; Velocity: -28.0890 km/s; Polarization: Stokes I e
N
o
| S| O Channel _—
0 13 1 27 | 38 51 36.3957 GHz
8 o F | Statistics: Image (Active) @ £ X -28.0890 km/s
Image  Active $ Region Active % s (0]
Statistic Value
NumPixels 5.094900000000e+4 pixel(s)
Sum -1.512381436618e+0 Jy/beam
FluxDensity -4.129109443307e-2 Jy
= Mean -2.968422219509e-5 Jy/beam
o
~ StdDev 6.849322623695e-3 Jy/beam
? Min -2.069419622421e-2 Jy/beam
Max 3.636640682817e-2 Jy/beam
Extrema 3.636640682817e-2 Jy/beam
g RMS 6.849319730356e-3 Jy/beam
§ SumSq 2.390179646982e+0 (Jy/beam)”2
§ X Profile: Cursor X @ 0 [ ¥ Pprofile: Cursor X @
Image Region = Active < Image Region Active ©
(=]
®

Widgets:

open and close
dock

pin

move

tab

rearrange
resize

float

0.000

-0.006

-0.012

MEOYW @& Quox 8 S FKs (HE |23 1| »
[ [ — o f— |  Ypm— I — "] E— — p— E— —— ]

58 57 56 55 47:54
Riaht ascension

-0.018

9:48:01 9:48:00 9:47:58 9:47:57 9:47:56 9:47:54

1.00e-2

5.00e-3

0.00e+0

-5.00e-3

Value (Jy/beam)

-1.00e-2

-1.50e-2
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50

100

150

X coordinate

200

250

Value (Jy/beam)

13:15:40 13:16:00 13:16:20 13:16:40 13:17:00 13:17:20 1.

2.00e-2

1.50e-2

1.00e-2

5.00e-3

0.00e+0

-5.00e-3

-1.00e-2

-1.50e-2

-2.00e-2

50 100 150 200 250
Y coordinate

s AU



Widgets

Fle View Widgets Help ® / J O 2~ =B & ¥ H  hbDOKHA&» S8 RLQPN OFOOS o

NGC [al Theme > X Profile: Cursor X

— =
o Layouts > Existing Layouts > Default = Image  Active + Region Active ¢
S Images > Save Layout Cube View - 1:37:35 1:37:14 1:36:53 1:36:33 1:36:12 1:35:51
2] File header Delete Layout Cube Analysis 1.60e+2
: . d & 1.40e+2
= @ Contours Continuum Analysis g 120:2
S .
0 . - o 1.00e+2
0 =
B3 Code snippets 1 & | = 8.00e+
,Q\ . - o 6.00e+1
¢~ Online Catalog Query § A
L | 2.00e+1
0.00e+0
S . 1000
: ] Widgets:
I : idgets:
c Data:
S L
g 4 e Pre-defined |
g ] re-defined layouts
é‘i | | Imaggq
; e L b d
i= — ayouts can be save 155924
<
L 8 it
W .- and restored
—=
- i 6.
-]+ Or defined f
of | 5y I derined 1or startup
=) °
o =
S S 5.
5| ll Elile MW ‘ RSP, N
0.00e+0
) 0 200 400 600 800 1000
[ B Y coordinate
S [ Data: (WCS: 15:47:05, Image: 507 px, 7.44274e+l)
8 o || Image List X | Animator Region List
30 1:37:00 30 36:00 35:30
. . Image Layers Matching Channel Polarization
Right ascension
0 NGC_628 NAMOM R Xy R] 0 Stokes |

Render Configuration X
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom

Clip Min  -0.527750086472
Clip Max 156.3205420161¢
a

Scaling Linear <

Color map (NN $

Invert color map

0 50 100 150 200
i v
Value (JY/B*M/S) Bias / Contrast ¥
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Widgets

Help B/ 000~ =B+ H O K8 RQF B FFO %S

{INGS fits : X Profile

:40:19); Image: (804, 236); Value: 2.61457 JY/B*M/S ; Polarization: Stokes I Image

Widgets:
* Region list

* Log

» Spatial (xy profile)
1+ Spectral (z) profile
 Statistics

* Histogram

* Animator

* Render config

. Stokes | Y Profile
* Image list | B

* Catalog =

« Spectral line query W
* Catalog cursor i 2 0o
* Position-Velocity | 2 5 00



Image display widget

NGC_628_NA_MOMO_THINGS.im Z Profile X

WCS: (138.621, -45.7028); Image: (508, 509); Value: 1.5518le+l "JY/B*M/S" ; Polarization: Stokes I Ima :
| “WJ settings I

Position of cursor, value, velocity Lii U G

-45.55
150

o ,8_ Cuswi LUV g J
S Global
NI
Tite color | (N
Ticks
[} o o
§ ) ) =1 Grids Label @D
B E Z .
o o |+ distance tool ,
S > fotation  -90 ¢
s = |+ catalog source
WCS 3 selection bel font ~ sans-serif
R FK5 .
g o ¢ Reglons pm text
* Pan
GAL .
8 * Zoomin juieoter

ECL
e Zoom out

e Zoom to Ix

p- e Zoom to fit

138.80 138.75 138.70 1326;5|acﬁc I;iz.f:ﬁde 138.55 138.50 138.45 138.40 . WCS matching

* Overlay coordinate
* Grid

* Labels
* Export

ICRS

-45.75

Oox 3| GAL [HE |23 MY
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Image display widget

NGC_628_NA_MOMO_THINGS.im Z Profile X

WCS: (138.621, -45.7028); Image: (508, 509); Value: 1.5518le+l "JY/B*M/S" ; Polarization: Stokes I

Image Active v

-45.55

1.00e+0

Image View Settings

B e Multi panel display | -

. Overlzfly ofdlfferent -
coordinate grids

-45.60

g g. |+ Beamdispla
= @ play Label @O
8 g =
o ¥ = |+ Color wedge
© > . . tation -90
% > |+ Distance measuring
@)
WCS 8 tool | font = sans-serif
R FK5
g Colorbar Label custom text
FK4
Beam
GAL = Label custom color
ECL
wn
5 ICRS
b i
10 ¥ @ Q 1o« &8 [ CGAL (B2 1| » 4.00e-1
o

138.80 138.75 138.70 138.65 138.60 138.55 138.50 138.45 138.40
Galactic longitude
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Distance Measurement

| 46:53); Image: (853, 499); Value: 1.45917e+l1 JY/B*M/S ; Polarization: Stokes I [ ] °
= | 4 ©
. ol
Q
o _
[Te}
o
[ — N N
. _
o
= = ol
[Te}
o
[ — [}
c
.0 — _
T
= = |
©
[}
Qa - _
o
(=)
5 |
N7 o
L | ©
ol |
i
(=)l
< 1
[Te} o
= | (3]
gl . OV @ Qux il & wes & w M| » ]
Yo}
® ‘ L [ 1 [ [
38:00 30 1:37:00 v 30 36:00 35:30

CARTA v3 (2022)




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 - multipanel

NGC_628_NA_MOM1_THINGS fits

-45.60

Galactic latitude

-45.75

138.70 138.65 138.60

Galactic longitude

138.55

150

120

90

60

30

139.0 138.9 138.8 138.7 138.6 138.5
Galactic longitude

=n @ r
us ©®o
I e e e
3 o
Lo o
hE
0
]
N
w
+
Jo)
@
©
m“’.
wn
o v
2
2
=
o
)
2
n
8o 2
©
5 )
O Y B
]
0
Y
wn
+
®©
N
©
A
wn
SF

Z Profile X || Image List X
Image Layefs Matching
0 NGC_628 NAMOM | R XY RrJ
1 NGC_628_NA_MOM R XY R

Image View Settings

Global
Title
Ticks
Crids
Border
Axes
Numbers
Labels
Colorbar

Beam
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Enable multi-panel

Multi-panel mode

Columns (Maximum)

Rows (Maximum)

Overlay color

Tolerance (%)

Labelling

Coordinate system

Channel

0

Polarization

Stokes |
Stokes |

«©

Dynamic grid size ¢

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

O x



Image display widget - multipanel

WCS image registration will align coordinates of different images
Master is outlined; aligned images in green
Alignment in XY (spatial) and/or Z (spectral), and or R (color scale)

NGC_628_NA_MOM1_THINGS fits H @ O [ ZProfile X || Image List X
WCS: (138.621, -45.7028); Image: (508, 509); Image Layers Matching Channel  Polarization
NaN*; Polarization: Stokes I
p 0 NGC_628 NAMOM R XY R) Stokes |
o 1 NGC_628_NA_MOMN R XY R Stokes |
@ <
3. 3 Spatial matching
Click to disable matching to NGL_ozs NA_MOMO_THINGS.im
Image VieW S€ O x
2
o © ] Global Enable multi-panel @D
© © ©
o ¥ o ¥ Title
° o . L
=] = . Multi-panel mode = Dynamic grid size &
= = Ticks P Y 9 -
& st
2 2 Grids ; A
»g § 3 Columns (Maximum) @ 2 o
- — o=
8 e 8 Q 3 Border
S 2 % Rows (Maximum) @ 2 C
! ¥ Axes
Numbers Overlay color (NN *
Labels
A
5 Tolerance (% 2
2 2 s Colorbar %) v
[t} [T} N
¥ S ©
Beam Labelling = Exterior ¢
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File

Cursor Widget

View  Widgets Help /00~ =82+

NGC_628 NA_CUBE_THINGS fits

-45.50

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

-45.80

138.9

o
w0
o 2
wn
0
SF
0
[T}
7
NI
08 .
g9 .
g
]
£5
[$]
LR
o
(D :? o
w0
0
~
B
Y
(=
<
wn
87
o
138.9 138.8 138.7 138.6 138.5
Galactic longitude
WCS: (138.613, -45.7517); Image: (551, 399); ©
o o
2 Value: 1.81849e-4 JY/BEAM ; FELO- g
Bl EL (): 660528.5503 ; Polarization: Stokes I
8
0
N
8
o ©
3¢ g
g °
]
25
[$]
LR
o) 5
&g
o
N 8
B S
Y
o
@
9
S

138.9 138.8 138.7 138.6

Galactic longitude

138.5

138.8 138.7
Galactic longitude

138.6

Q@ PV

mFsoeae

1 2 Image List X || Animator X

Align WCS first to
see multiple image
values

- Image Layers Matching Channel Polarization
0
2 0 NGC_628_NA_MOM R xyIr] 0 Stokes |
= 1 NGC_628 NAMOM R XY R o Stokes |
2 NGC_628_NA_CUBI R XY Z R 29 Stokes |
© N .
o X Profile: Cursor X Z Profile X
©
Image  Active ¢ Region Active ¢ Image v Region Active v
1388 1384 1385 1384 e |
" Cursor Info O £ X
0
[0
g s Image Value WCS XY (World) XY (Image) 74 Channel Polarization
<
w
@ 1.02394e+2 138.613 550.551
2; 0 NGC_628 N... JY/B*M/S GAL... 457517 398.686 NaN 0 Stokes |
(]
3 6.31224e+5 138.613 550.551
s 1T NGC_628N... METR/SEC GAL... -45.7517 398.686 NaN 0 Stokes |
138.5
1.81849e-4 138.613 550.551
2 NGC_628._... JY/BEAM GAL. .45.7517 308.686 FELO- 660528.5... 29 Stokes |
Data
YR
Imag¢
-45.8 -45.7 -45.6 -45.5
0.00e+0
__ 3.00e-3
<§( 2.00e-3
@
S 1.00e-3
= -1.00e-3
o 0.00e+0
2
S -1.00e-3
-2.00e-3
600000 650000 700000
200 400 600 800 FELO-HEL

Y coordinate

Data: (WCS: -45.7516, Image: 399 px, 1.81849e-4)

Data: (660528.550, 1.82e-4)
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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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Animator

ARTA

File

View  Widgets Help

NGC_628_CUBE-bin3.image

Galactic latitude

-45.45

-45.65

-45.80

-45.55 -45.50

-45.60

-45.70

-45.75

B.5237, -45.6682); Image: (646, 630); Value:
(BARYCENT): 661.6684 km/s; Frequency:

4.87879e-3 Jy/beam ;

Animator

K First

| O Image

Channel

1417.2708 MHz; Polarization: Stokes I

139.0 138.9 138.8 138.7

Galactic longitude

138.6

138.5

138.4

Data: (WCS: -45.6682, Image:
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o oE e s R e BFO S
Image List X
Image 1 avare Matching Channel
0 NGC_628, Rl EVALIELC] 7 9
o 628 Y tr]
= 1 NCC628! ¢ play Backwards ! 0
2 Bouncing
X Profile: Curs( ) ? )
*Se Blink
Q% x
K Prev M Next A Last —> Mode  FrameRate $ 5 z
NGC_628_CUBE-bin3.image
1
BARYCENT
B 14 18 661.6684 km/s
1417.2708 MHz
Data: (WCS: 138.5236, Image: 646 px, 4.87879e-3)
§ Y Profile: Cursor X o
Image | 0:NGC_6. % | Region Cursor $
- -45.92  -4584  -45.76  -4568  -4559  -45.51
3
S|l =
5 4.00e-3
3
<
3 2.00e-3
S| S
8| 2 0.00e+0
=} >
0 200 400 600 800 1000

Y coordinate

630 px, 4.87879e-3)

Polarization

Stokes |
Stokes |

Z Profile X

Value Jx/beam)

Da

Animator:
Depending on
image scroll
through:

* Image stack
e Channels

e Stokes
Tape deck for
blinking,
reversing,
bouncing movies

St




. Selection of

Renderi ng « Color maps

* Scaling/transfer function (shown as overlay)
* Per plane or per cube scaling

* Global scaling through the image list widge
* Bias/Contrast r

File View Widgets Help B/ 00~ ZBEANKFKE DDOE KX 8% L
NGC_628_CUBE-bin3.image Image List X || Animator
0 1762, 15.7863); Image: (512, 512); NaN*; Velocity (BARYCENT): 661.6684 km/s; [] Image Layers Matching Channel Polarization
<
5 : 1417.2708 ; Polarization: Stoki .
L e RROLA Rt gRs [BoKen 4l |, 0 NGC628CUBE-bi R XYz R) 9 Stokes |
4 8 1 NGC_628 NA_MOM: R XY R 0 Stokes |
) o
o |
il
0 j
¥ g
= § Render Configuration X
B - ° 90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram Per-Cube 2
<
— o Clip Min  -0.001652522796
13
S
gr Bl K5 Clip Max 0.0057288432462
L% j
2 7 Scaling Linear %
= g B
28 -2 Colormap D B
g | B
8 3
© & —
& j Invert color map
o 5 Bias / Contrast A
~ o
g M B
5 )| B
o} g o
N o
7 :
; ]
8 B |
g 5l B / : Bias 0 oS
g S / J
i x
4 ! = Contrast 1 oS
\ A \ ==
139.0 138.9 138.8 138.7 138.6 138.5 138.4 R & 0002 g0 AL 008 OO
Galactic longitude o G e bt

Image statistics, setting the
cuts manually or by
i percentage or by values
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Regions

File View _ Widgets _He RN AE DO FH AN S RQ P | Ol

O

Regions can be | Image/region
1 \ ) \ T 1 i \ 1 ) ) \pe \ 1 \ \ 1 \ 1 \ \ \ ) \ ) \ 1‘(7

' statistics > Play M Next S
Created (POI nt’ | Statistics: Regi @ 2 X
Iine, rectangle’ Image Region = Active ¢ s
el Ii se ol On Statistic Value
P ’ P yg ’ NumPixels 1.004400000000e+4 pixel(s) Z Profile
Polyl i ne])’ Sum 5.981929250343e+0 Jy/beam yihag
FluxDensity 1.075293468074e-1 Jy
deleted, rotated, Mosn 5 9557200648580 -4 Jy/bean ,
. StdDev 6.466255422501e-4 Jy/beam
moved, reS|Zed. Min -1.376286731102e-3 Jy/beam 3.00e-
Max 2.989372937009e-3 Jy/beam
Th ey are Extrema 2.989372937009e-3 Jy/beam
RMS 8.790844407221e-4 Jy/beam 2.50e-"
Properly SumSq 7.761897275170e-3 (Jy/beam)”2
projected when Image/region | ...
’1 . 0 200 400
moved Histogram: Region 1 1 h IStogra—m
Image 1:NGC_6:¢  Region Region1 ¢ s
Save/load in P o
CASA CRTF or s o
DS9 format 2 oo
20 40 60 80 100 120 140 160
Value
Analysis can be ﬂI P ove VNI Ty
done on Selected \ \ \ S ‘ \ | 0 200 400 600 800 1000
. . 8.9 138.8 138.7 138.6 138.5 \ 138.4 Y coordinate
reglons (Ilne and Galactic longitude Data: (WCS: -45.6682, Image: 630 px, 4.87879e-3) LSO

polyline for
profiles, pV)
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Set new rest frequency

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

LN et e s e ) S B | Vel hes s oe sl Thaani L T T T . L
ICS: (9:47: 4 13:16:46.2); Imag 14 164 alu 1 49e-2 Jy/beam ; Image Layers Matching Channel Polarization

-28.0890 km/s; Polarization: Stokes I
Jeifpolarization gstokes 0 IRC10216_HC3N.ci R XYz &) 27 Stokes |

Frequency (LSRK): 36.3957 GHz; Velocity:

30

o~

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 v 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)

-0.018

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

IRC10216_HC3N.cube_r0.5.image as M@0 [ Imag SeIeCt Portion Of image @
requency (LSRK) : 6.3957 GHz; Velity: -28.0890 km/s Polarization: Stkes I ‘ = o : (assign new rest frequency if desired)

- " & File Browser Q >
2 =
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 = — e Range unit Frequency (GHz) s
IRC10216_HC3N.cube_r0.5.image fits 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
(=4
o 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
(=3
S
2 —TT n . —
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

I * Match the coordinates for multiple images I

File

View

Widgets  Help

NGC_628 NA_MOM1_THINGS fits

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

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

Append multiple

images

138.8 138.7 138.6
Galactic longitude

138.9

138.5

s, 00|02~

120

80

40

0.001 0.003 0.005

-0.001

IR AR

Image List X || Animator
E S8 g TG Rk Image
. Valuef 6f31224e+5 METR/SEC ; E 0| NGC.628_NA_MOM:
E Polarization: o 1 NGC_628 NA_MON
uul.,) 2 NGC_628_NA_CUBE
é E s X Profile: Cursor X
E ﬁ ; Image = Active s
g ,9 L‘P: 138.8
S ¢ ©
) 7.20e+5
5.’5 LGQ) g 7.00e+5 NM\;\
g g E 6.80e+5
- s
2 g 6.60e+5
i : 6.40e+5
138.9 138.8 138.7 138.6 138.5
Galactic longitude 6.20e+5
200
Contour overlay: g
Create contours in various ways: |
percentage, min max, scaling, 2
direct input, etc. The contour
levels are shown on an image
histogram and can be edited
Styling allow color map as well as
constant color 200

Data: (WCS: -45.7516, Imac
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Layers Channel Polarization

R 0 Stokes |

R ] Stokes |

R 29 Stokes |
Contour Configuration (7]
Data NGC_628_NA_MOM1_THINGS fits &
Source )

Levels Configuration Styling

600000 620000 640000 660000 680000 700000 720000
Value (METR/SEC)

Generator min-max-scaling %
Parameters Min  5.933e+5 3

Max 7.246e+5 £

A

N 9 -
Scaling Linear $

Apply Close

X




Fle View Widgets Hep ® / O O~ =B &N X H bDOHFHK 8L QP HFOS

o ano = -
NGC_628_NA_MOM1_THINGS fits ] Image List X || Animatg,
© . , . : B
© [ = SOWRERIG TR0 PrRLuLL (S ’ ’ Image atching Channel Polarization
L Bl Value: 0
3 3 o 0 NGC_628_NA_JIOM 0 Stokes |
> ll Polarization: Stokes -I =
. © G e okes N 1 NGC_628_NAIMON c R 0o Stokes |
o IS ) 2 NGC_628_NA_ Z R 29 Stokes |
0 - 0
n w
N7 S 0
0
o 3 o 3 3
oW o © © = . .
27 27 X Profile: Cursor X Contour Configuration Q@ x
< g o| 3 8 i -
el 8|5 & Image  Active v
= Y = v w
8o 8o 3 1a8g Data NGC_628_NA_MOM1_THINGS fits &
© © &
(OR O ¥ Source &
) 0 | 7.20e+5 NM\M
N N
o) o w —
¥ b ¥ 2|l @ 7.00e+5 Levels Configuration Styling
g g § ¢
0 P S| = 6.80e+5
i I : Thick 3 =
=3 ickness
S 0 g 6.60e45 v
o ] i s 6.40e+5
g " e o o o { 40e+ .
1389 1388 1387 1386 1385 1389 1388 1387 1386 1385 Dashes NegativeOnly <
Galactic longitude Galactic longitude 6.20e+5
Q 200 Color Mode Color-mapped %
v
Y
Q a
g g Data: (WCS: 138.6126, Imag Color Map - - b
B o
' o Y Profile: Cursor X . o~
3 Bias 0 7
o Image = Active s
0 3 o
o9 3 -45.91 _u5g Contrast 1 >
SEN S
E o
° 38 6.90e+5
ey |
g5 Y __ 6.80e+5
© o o
© ™ S & 6.70e+5
(G 2 o
U =)  6.60e+5
i3 2
= S 6.50e+5 -
¥ S o
T 6.40e+5
o = >
® 8
¢ S 6.30e+5
i 6.20e+5
n
@©
37 0 200

138.9 138.8 138.7 138.6 138.5 Close

Galactic longitude Data: (WCS: -45.7516, Imag
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» Spatial/Spectral profile: Line shape can be changed (color, steps/connect/points), spectral
. smoothing; data can be saved as ascii
PrOfI Ies * Marker is the position of the cursor/animator (freeze with f’)
» Selection of region and image in each widget
* For spectral profile, regions can be selected, as well as statistics, axis labels (velocity,
frequency, channel, wavelength, ..)
* 3D Position is marked by a red vertical line

Fle View Widgets Help ® / OJ O fx~ =B X &K H  DOHA&» 8% RLQN OFOO S °

NGC_628 CUBE-bin3.image Image List Animator X
B.5237, -45.6682); Image: (646, 630); Value: 4.87879e-3 Jy/beam ; "
9 ; Myt A VR K First M Prev » Play M Next 3 Last - Mode FrameRate s 5 o
) r (BARYCENT): 661.6684 km/s; Frequency: 1417.2708 MHz; Polarization: Stokes I
"L ) 7§ O Image NGC_628_CUBE-bin3.image
S 1
uov_ Al Channal
9 J
hi s Al X Pro z Z Profile X
o Active
Bl B . . :
B INELTE v 0: NGC_628_CUBE-bin3.image Image O0:NGC.. v Region Region1 v St
o) 1: NGC_628 NA_MOMO_THINGS.mir
0 g S0 e e T S T Te0D T 1384 138.3
i i 3.00e-3
B __ 6.00e-3
- g €
7 S 3 4.00e-3
8 gl SIS
® B[ a 3 2.00e-3 2.50e-3
= v )
2 N 2 0.00e+0
T >
= l = -2.00e-3
QO - Pl S 2.00e-3
= M ° 0 200 400 600 800 1000
S Q[ 5
8 ! = X coordinate s
Q
Data: (WCS: 138.5236, Image: 646 px, 4.87879%e-3) :>’~ 1.50e-3
or | = . =
I & || Y Profile: Cursor X =
Sl T ° s
N Image | 0:NGC_6: % | Region = Cursor & 1.00e-3
0 s 4592  -45.84  -4576  -4568  -4559  -45.51
3 | (=)
gL il Bl 5.00e-4
] E 4.00e-3 ooe
Q
A 2
of > 2.00e-3
S ol S
3 8| § 0.00e:0 0.00e+0
o
600 650 700
: | L 200 £00 oo SoU L0%0 [BARYGENT] Radio velocity (km/s)
139.0 138.9 138.8 138.7 138.6 138.5 138.4 Y coordinate
Galactic IongitUde Data: (WCS: -45.6682, Image: 630 px, 4.87879e-3) BEEDS (0T Ly BoEEE-8)
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Spectral smoothing

Fle View Widgets Help B / O O~ =B X ¥ H DO K 8% ARL2QPN OFOO S °
NGC_628 NA_MOM1_THINGS. fits Image List X | Animator X
0
E ) Image Layers Matching Channel Polarization
i e}
2 j} 0 NGC_628_NA_MOM R XY R) 0 Stokes |
) b= 1 NGC628NAMOM R C XY R 0 Stokes |
h:J 2 NGC_628_NA_CUBE R B z r 29 Stokes |
0
2, o X
o
o @
5% . . ) _ rofile X
£ Conversion Styling Smoothing Moments Fitting
_TZE Image 2:NGC.. v Region Active v Statistic Polarization AN
15 X :
Se Method Hanning s
&g
o Color G :
8 4.00e-3
3 Line Style e P | =
¥
8 Line Width (px) 3 z
ey : 3 3.00e-3
138.9 138.8 138.7 138.6 1 e
Galactic longitude ReintSizel(px)
2
Lo Overlay
3
wn
¥ Kernel
8
¥
o
o @
ERi
53
2% 0.00e+0
o
LR
[} ]
&g
© b
. Vari hi hods includ

-45.85 -45.80

Boxcar" Han ning’ decimation’ bi nning’ 600000 620000 640000 iii(:i:EL 680000 700000 720000
Gaussian, Savitzky-Golay

S
138 4
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Moment maps

File  View Widgets Help

NGC_628 NA_CUBE_THINGS.fits.moment.weighted_coord

Galactic latitude
-45.65 -45.60

-45.70

-45.75

138.75 138.70 138.65 138.60

Galactic longitude

138.55

138.50

s /00|02~

0.001 0.003 0.005

-0.001

T

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

138.9 138.8 138.7 138.6

Galactic longitude

138.5

670

660

650

Spectral selection can be done
interactively, including clip. Images can be
saved

AL E DR eS8 RQP OFO S
i ® O | Image List X | Animator X
Image Layers Matching Channel Polarization
§ 0 NGC628NACUBE R z[(R®) 29 Stokes |
N 1 NGC628 NACUBE R XY R 0 Stokes |
~ 2 NGC_628_NA_CUBI R XY R 1} Stokes |
S
@
5
g : Z Profile X
_?z 8 Image 0:NGC.. ¥ Region Active v Statistic Polarization
_,g . - 3 o
= K
8 9 * ‘LL s
Z Profile Settings: Cursor 9 x
| Conversion Styling Smoothing Moments  Fitting
| —
Image (0: NGC_... ) = 0:NGC_628_ 3%
Region (Image) Active s
Coordinate FELO-HEL (Native WCS) &
a
s
Range From 638082.31 To 687531.7 L
Mask None <
Range (JY/BEAM) From 0 To 1 By
Moments 00X 1X% X
0o 620000 640000 660000 680000 700000 720000
FELO-HEL

3)
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Spectral line labeling

Based on splatalogue, select line
strength, frequency range and
redshift

Fle View Widgets Help B / O O~ =B X ¥ H DO K 8% ARL2QPN OFOO S
NGC_628 NA_CUBE_THINGS.fits.moment.weighted_coord 1 ©@ O | Image List X | Animator X
Image Layers Matching Channel Polarization
o
g o 0 NGC628NACUBE R z[(R®) 29 Stokes |
) g Y 1 NGCL628 NACUBE R XY R 0 Stokes |
' 3 2 NGC_628 NACUBI | R XY R 0 Stokes |
) )
(o] Spectral Line Query Q2 X
g ¥ rofile X
T Range $ From 1400 To 1450 MHz $  Intensity Limit q . ey ey
& g8 e Y Image 0:NGC.. v Region Active v Statistic Polarization AN
g o ) -
% R Name Display  Description 8.006-3
<
G 1 Line selection () Column for line selection
2 Species O Descriptive formula of molecular species
wn
E 3 Chemical Name 0 Common chemical name for species
4 Shifted Frequency o Shifted frequency according to the input velocit... BT
5 Rest Frequency () Frequency at the rest frame
138.75 )
Velocity (km/s) & 660
© (-] Species Chemical Name Shifted Frequency Rest Frequency Rest Fre 4.00e-3
%)
S
3
g 166 c-C6H50H Phenol 1416.7870696951716 1419.90960 0.0015
u') 167 c-C6H50H Phenol 1416.9656760553762 1420.08860 0.0015
E 168 170D Hydroxyl radical 1416.9710641802092 1420.09400 0.0152 2.00e-3
° O' 169 H&beta; Hydrogen Recombin... 1417.1117541064036 1420.23500 0 I
'g ; 170 H-atom Atomic Hydrogen 1417.2821784992693
% m 171 bc-C4H4C2... Bicyclo[2.2.0]hexadl... 1417.3723797001771 1420.49620 0.0123
_9 E 172 g-CH3CH2... gauche-Ethanol 1417.6347015554718 1420.75910 0.0042
g ol 173 He&beta; Helium Recombinatio... = 1417.6894808246072 1420.81400 0
g w 174 Cabeta: Carbon Recombinati..  1417.8191949409568 1420.94400 0 0.00e+0 2
N Showing 455 line(s). Selected 2 line(s). L 23
4 Q R
gl' Spectral Profiler = spectral-profiler-0 v m m @ f
o]
g £ 2
w0 T
Y § 2o &
0
z 600000 620000 640000 660000 680000 700000 720000
¥ FELO-HEL

138.9 138.8 138.7 138.6

Galactic longitude

138.5

Data: (660528.550, 5.12e-3)
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Spectral Line Fitting

Autodetection of line for initial fitting
parameters (can also be set manually).
Fit region can be selected in spectrum or

File View Widgets Help ® / OO O ~ =B # A4 B hOFH &< % L QP entered d|rectl)l
NGC_628 NA_CUBE_THINGS.fits.moment.weighted_coord Im O tions. mUIti Ie Gaussians Lorenzians
Z Profile Settings: Cursor P ° P ’
s
3 5C_628_NA_CUBE R z (R) 29 Stokes |
'{,f Conversion ~ Styling Smoothing Moments  Fitting GC_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
@
38 $ ; A ; e X
= Profile function Gaussian ¢
% age 0:NGC... v Region Active v Statistic Polarization AN
B ol Auto detect 2= w/ cont. auto fit
L5 03 le-3
S%
detected 1 component.
0 Components 1 =
¢
le-3
Center 655353 ok | %%
T TEe S T Amplitude 0.00552114277778110¢ o | By
Galactic longitude
v T - T w FWHM 15526.650876000058 g Sk k.
w
5
o Continuum None s
o
¥ 1
0 Fitting result
$ le-3
[0} o
ER
T
- @
O v
=
8o
< N e+0 -
(O i
' L
g
w E o
o
£
S
G
T
@ Fit @ residual 600000 620000 640000 660000 680000 700000 720000
FELO-HEL

138.9 138.8 138.7 138.6

Galactic longitude

50528.550, 5.12e-3)
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Fit results can be copied/pasted

Spectral Line Fitting

File View Widgets Help B / O O ~ =B & 4 B & O [H I EORIETN

NGC_628_NA_CUBE_THINGS.fits.moment.weighted_coord Image List X | Animator X

Z Profile Settings: Cursor © X rage Layers Matching Channel Polarization
8 5C_628 NACUBE R z (®) 29 Stokes |
© 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
'é o Auto detect K () w/cont. (U autofit
w9
oY

detected 1 component.

A De-3
0 Components 1
¢
Center 655353 RS de-3
13875 13870 13865 138.60 Ampilice 0.00562114277778110¢ | uff | de-3 i
Galactic longitude
1 FWHM 15526.650876000058  wf Ok
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 ﬁ

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

N

=

S

5

Je-3 =

@ EACN @ 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 Fitting

File View Widgets Snippets Help ® / J O R ~ = BEA XX BEHB DO H»L» S8 LNV OFOSEB L
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 A | 2
3
Center 705 o | 3
S
T .
£ Amplitude 0.001 of | O
5
o
8 FWHM 5 s
w0
3 Z Profile $TEO ¢ X
Continuum None s
Image 0:NGC.. v Region Active v Statistic Polarization A M=
Fitting result
o Component #1 T
(= 6.00e-3
<] Center = 704.602400 (km/s) T 20003
o Center Error = 0.720620 (0.102%) & 4.00e3
: _ & 4.00e-
Amplitude = 0.001960 (Jy/beam) 3 30003
Amplitude Error = 0.000534 (27.232%) S 200e-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
v -
® Integral Error ~= 0.003117 (27.460%) 0 3 600 620 640 660 680 700 720
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¢€

L“MW th Scaling Linear &
Color map [ .

a
v

-0.002 0 0.002 0.004 0.006 0.008 0.01
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Position-Velocit

File  View Widgets Help B/ 00~ =B &4 H

NGC_628_NA_MOMO_THINGS fits

15:50:00 52:00

Declination
48:00

46:00
0.000
Declination

44:00

42:00

10 1:37:00 50 40 30 20 36:10
Right ascension

0.004

0.001

[BARYCENT] Radio velocity (km/s)
-2810

-2800

-2790

-4 -3 2 -1 0 1 2 3 4
OFFSET (arcmin)

Render Configuration X
90% 95% 99% 99.5% 99.9% 99.95% 99.99%

0 50 100 150
Value (JY/B*M/S)

100%

OFFSET (arcmin)
(7 P s

Custom Clip Min  -0.527750086472

Clip Max 156.3205420161¢

Scaling Linear ¢

Colormap [N | <

Invert color map

200
Bias / Contrast

&«
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Active %

0.3 0.4

0.5

1: NGC_628_NA_| &

Region 1

3

<>

Uss X

Image List X | Animator X | Region List X

o8 RQV OFO S
@ O | X profile: Region #1 X
o .
8 WCS: (1:36:50.8, 15:41:32); Image: (429, 286); Value: © |mage Active : Reglon
[\l 9.36201e+1 JY/B*M/S ; Polarization: Stokes I
e 1.00e+0
— o
o =2
(=}
S| B P 8.00-1
w2 "' S
8 ’ . = 2 6.00e-1
e v s
. o 4.00e-1
[=]
=3
© 2.00e-1
<
o
5
é 8 0.00e+0
S 55 0 0.1 0.2
S PV Generator
e
= (=]
10 1:37:00 50 40 30 20 36:10 | .
Right ascension Generate PV image
il |
I
—~3 Image (1: NGC_628_N...
£
> 9 Region (Region 1)
£3
8" =i
[ § T 1 Average Width (px)
o
Be
s
— N
E )
5 3
>
o
<
o,
-4 -3 -2 -1 0 1 2 3 4

Image Layers

0 NGC_628 CUBE.ims R
1 NGC_628 NA_MOM R
2 NGC_628 CUBE_pv. R
3 NGC_628 NAMOM R

Matching
xvI[zR)
XY
XY
XY

(VA)

Y coordinate

Channel

o o o

0.6 0.7

QA X

Generate

Polarization

Stokes |
Stokes |
Stokes |
Stokes |

[ ]

(2

0.8 0.9 1
[? X =t

0.8 0.9 1
@<




CARTA — Stokes Analysis Widget

Fle View Widgets Hep ® [J O 2 =B & 4 B b DK 8% 2 OFO

Stokes Analysis : Cursor (Active) X

I C: . U:

image_IQU.im 2]

WCS: (0:00:00.0, 30:00:00); Image: (5, 5); Value: 7.54659%e-1
Velocity (LSRK): 0.0000 km/s;

Frequency: 115.2712 GHz; Stokes: Q

Jy/pixel ;

1.00e+0

03

5.00e-1

0.00e+0

Value (Jy/pixel)

02

-5.00e-1

-1.00e+0

01

1.30e+0
1.20e+0 ‘ ‘
I 1 [ “

1.10e+0

Declination

30:00:00
Pl (Jy/pixel)

1.00e+0 ‘ ‘
9.00e-1 ‘ ‘ “ ‘ ‘ ‘ |
8.00e-1 ‘

7.00e-1

59

80
60
40
20

58
PA (Degrees)
o

29:59:57

0 50 100 150 200 250 300

00.05 0:00:00.00 59.95 59.85

Right ascension

00.10 23:59:59.90

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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350

Image = Active

1.50e+0

1.00e+0

a
-

Region

Active

c Frac. Pol.

5.00e-1

0.00e+0

Stokes U (Jy/pixel)

-5.00e-1

-1.00e+0

-1.50e+0

-1.00e+0

-5.00e-1

0.00e+0 5.00e-1

Stokes Q (Jy/pixel)

1.00e+0



CARTA — Catalog too

528_dss fits Catalog : SIMBAD_ICRS_24.1698_15.7629_0.39603062065956496deg $TO ¢ X

WCS: (1:36:12, 15:45:53); Image: (185, 144); Value: 3.594e+3 ) ) ) N
File 1 Size Color Orientation
8
K3 Name Unit Type Display Description
56 vlsr double velocity in Local Standard of Restr...
o
o § 57  main_id string () Main identifier for an object
58 otype_txt string Object type
s 59 ra deg double () Right ascension |
= O
= 60 dec deg double Q Declination
61 dist arcsec double Distance to the center coordiante (...
o
§ 62 RA_HMS H:M:S string RA in sexagesimal format (H:M:S, c...
main_id ra dec
o
o
S Ve ONWIEUTE NS UE U crorow oo
63 [HC2009b] M74-4 24.115916666666667 15.74502777777778
64 [SRM2012] NGC628... 2418936 15.74515
= 65 [SRM2012] NGC628... 2417787 15.74521
§ 66 [VSH98] NGC 628 +... 24.19671041666667 156.745277777777776
67 [RGS2017] NGC 628 ... 24.15819 15.74533
68 [SRM2012] NGC628... 241836 15.74547
S 69 [KGB2017] SNR 12 24.178083333333337  15.74547222222222
3 70 [RGS2017] NGC 628 .. 24.1558 15.74589
71 [SRM2012] NGC628... 241615 15.746
72 [SRM2012] NGC628... 2419208 15.74602
§ 73  [SRM2012] NGC628... 2416446 15.74603
2 74 [SAB2010] SNR7 24.191250000000004  15.746138888888888
75 [SRM2012] NGC628... 2418619 15.74618
a 76 [HC2009b] M74-148 24.147166666666667  15.746527777777777
§ 77 [SRM2012] NGC628... 2418172 15.74668
78 [KGR20171 PN 60 24177708333333335 15.746999999999998
Showing 1 to 1000 of total 1000 entries
- Histogram $ X |ra s
8
<+

o
(ot L o= ] o
(

Channel

10 1:37:00 50 40 30 36:20
Riaht ascension
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CARTA — Catalog tool

528_dss.fits

(1:36:25, 15:46:01); Image:

WCS: (170, 145); value: 3.94e+3

- File 18 X ra $

1.58e+1

1.58e+1

1.58e+1
o
@
el

1.58e+1

1.57e+1

Catalog 2D Scatter : SIMBAD_|

Catalog : SIMBAD_ICRS_24.1698 15.7629_0.39603062065956496deg

File

46
47
48
49
50

51

Catalog Settings: SIMBAD_ICRS_24.1698.15.... @ X

File 1: SIMBAD_ICRS_24.1698_15.7629_0.39603vz_redshift

Shape ORS

Size Color Orientation

Overlay Highlight

Column ra $

Scaling Linear ¢
Color Map e
Invert Color Map

Clip Min 2.411e+1
Clip Max 2.423e+1

1:37:00 50 40 30
Riaht ascension

<O

»

1 ¢ System FK5 ¢
Name Unit Type
rvz_qual string
rvz_radvel km.s-1 double
rvz_radvel_prec short
rvz_redshift double
rvz_redshift_prec short
rvz type string

bcode string

sp_type

t

2110351869210...

1666540640156...

1591700359319...

1609741699539...

1590698072199...

1641815998256...

1594707226716...

160573248464...

2148459321918...

1536241984428...

© 1000 of total 1000 entries

Image Overlay $ RA ra

CARTA v3 (2022)

Display

Size  Color

Description

Radial velocity / redshift quality

Radial Velocity

Radial velocity precision

redshift

redshift precision

Radial velocity / redshift type

spectral type reference

main_id

[ONIVIZUTZ] TN GUETn

[HC2009b] M74-4
[SRM2012] NGC628...
[SRM2012] NGC628...
[VSH98] NGC 628 +...
[RGS2017] NGC 628 ...
[SRM2012] NGC628...
[KGB2017] SNR 12
[RGS2017] NGC 628 ...
[SRM2012] NGC628...
[SRM2012] NGC628...
[SRM2012] NGC628...
[SAB2010] SNR7
[SRM2012] NGC628...
[HC2009b] M74-148
[SRM2012] NGC628...
[KGR20171 PN 60

s DEC dec

Channel

ra

24.115916666666667
2418936

2417787
24.19671041666667
2415819

241836
24.178083333333337
241558

241615

2419208

2416446
24.191250000000004
2418619
24.147166666666667
2418172
24177708333333335

a

Orientation

dec

156.74502777
156.74515
156.74521
16.74527777
15.74533
156.74547
156.74547222
15.74589
156.746
156.74602
15.74603
156.7461388¢
15.74618
16.74652777
156.74668
15.7469999¢

Is |

v =/
(ot L o= ] o
(



CARTA — Catalog tool

File View Widgets Snippets Help FERENAAE DI S8 RQQPN OO SR °
NGC628_dss.fits i [ Catalog : SIMBAD_ICRS_24.1740_15.7835_0.7413236287209521deg O 2 X
s20)iiinnocim (SIS gLy Volvesy 3-710683 File 1 & Size Color Orientation ate ¢ 5 C
B é Name Unit Type Display Description
= 1 4o Ivzrauvel_prec snort Kauldl VEIUCILY PIECISION
E 49  rvz_redshift double o redshift
g é 50 rvz_redshift_prec short redshift precision
51 rvz_type string Radial velocity / redshift type
§ ¢ 52 sp_bibcode string spectral type reference
g : 53 sp_qual string Spectral type quality
coo_bibcode rvz_redshift visr main_id otype_

Showing 1 to 1000 of total 1000 entries

o
g‘co: 2D Scatter $ X | rvz_redst ¢ Y dec s
q
§
5 | (e [ cse [ oo
k]
£
§ g | Catalog Histogram : (2 ] Catalog 2D Scatter : s
e SIMBAD CRS 24174015 7835 07413236 7209521 SIMBAD CRS 241740157 0,7413236287209521de!
8 “ File "l Bin ;& % ‘l g’ decg Statstcg Nc
<
9
8 $
S 6 :
S 5
. 1.58e+1
o ¢
g g . 1.58e+1
3 8 = o -
2 S i o
o 10 1.58e+1
3 A
T o
o 6 .
S 5 1.58e+1
0 4 E
o 3 2
2 1.57e+1
g 2
< o .
(=3
S 2.42e+1 2.42e+1 0.00e+0 5.00e-4 1.00e-3 1.50e-3 2.00e-3  2.50e-
ra rvz_redshift
LO OV &Qrx & S| FRs ||z K| »
ra: 24.14734436193359, Count: 39
05 1:37:00 55 50 45 40 35 30 25 36:20
Selected only Selected only

Riaht ascension
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CARTA — Catalog tool

528_dss.fits

(1:36:18, 15:48:49); Image:

WCS: (178, 159); Value: 3.73e+3

05 1:37:00 55 50 45 40

Riaht ascension

35 30 25 36:20

Size

Color

dec

15.724388888888889
16.72525
16.726222222222223
15.727500000000004
16.72922222222222
15.73002

Image List > Animator Catalog : SIMBAD_ICRS_24.1698_15.7629_0.5150007572809944deg X
File 1 $
§ Name Unit Type Display Description
®
1 coo_bibcode string Coordinate reference
- 2 coo_err_angle deg short Coordinate error angle
8
&1 o § ~Ann arr mai mac flaat Canrdinata arrar mainr avic
rvz_redshift sp_type main_id ra
o
8
= 6 0.002194925641232... [HC2009b] M74-19 24.19141666666666
7 0.00207692547720... [HC2009b] M74-94 24.20645833333333
- 8 [SAB2010] SNR5 24.203750000000003
§ 9 [CHP2004] JO13651.... 24.21333333333334
- 10 [HC2009b] M74-124 24.17841666666667
1 Y71 20161 257 2417337
Showing 1 to 1000 of total 1000 entries
(=3
§ 2D Scatter $ X rvz_redst ¢ Y dec s

8000

Catalog Histogram :

| s

2
10“
3

6000 7000
Count

5000

4000

ra:

15
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24.19252126723307, Count:

% Catalog 2D Scatter :

1.58e+1
1.58e+1
1.58e+1
o
(]
el
1.58e+1
1.57e+1
I 1.57e+1

2.42e+1 2.42e+1

31

Selected only

0.00e+0

redshift &

5.00e-4

rvz_redshift: 0.0018332809033496655, dec:

Selected only

1.00e-3

0 =

Orientation

o

SIMBAD_ICRS 24.’]698715_762970,3960306/?4)659564 eg SIMBAD_ICRS 241698715.7629¥0‘39603062065956,496de§]
Fle 1% X ra $ Bins 32 &~ Log S File | 1% X | rvz_red Y [ dec c

<  Statistic

1.50e-3  2.00e-3

rvz_redshift

Linear Fit

2.50e-

15.787111111111113

b



Preferences

File View Widgets Snippets Help ® / O O ~ =B X A4 B b DOFH»<L» 8% L2QP 0 F S B
NGC_628 CUBE.image Animator X
ICS: (1:36:35.9, 15:50:00); 3 73, 624); lue: [] "
st A P M e L M S 18 K First =~ W Prev » Play M Next A Last > Mode FrameRate s 5
3.02949e-4 Jy/beam ; Velocity (BARYCENT): 635.9181 km/s; 2
Frequency: 1417.3928 MHz; Polarization: Stokes I o Image NGC_628_CUBE.image
18 1
. Channel
BARYCENT
8 8 0 14 29 43 57 635.9181 km/s
0 o 1417.3928 MHz
E
/~ Preferences Q@ x
g
o
o (=3 . .
2 2 Global Default Scaling = Linear
wn wn
Render Configuration
s s ) A Default Color Map (D s
T T Contour Configuration
£ £
g g g Overlay Configuration Default Percentile Ranks = 99.9% %
o o o
=] =} Catalog
& 2 NaN Color -
Region
Performance Smoothed Bias/Contrast @D
Telemetry
3 g s
= = & Log Events
b3 b
o @
o
8 S| 8
] ? 9
10 1:37:00 50 40 30 20 36:10 10 1:37:00 50
Right ascension Right asc ”
Render Configuration X @ ¢ O
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom 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 v3 (2022)

A~
v



Python scripting in progress/Code snippet

628_NA_MOMO_THI Examples > Tutorial > » 01. Basics [ 9 O | |manelict X || Animatar X || Catalan X od ?

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

Render Configuration

Enable Code Snippets @D
Contour Configuration
Overlay Configuration Auto-launch File Browser @D
Catalog

F=] Edit code snippet x Region File List = Filter by file content &

Performance

(13

Initial Layout = Default
// 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(); o o
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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Vector field rendering

File View Widgets Help m /000~ =B84+ 8 °
HD142527_Stokes_IQU.fits X Profile: C: " : 1754
Did2n2E SO Ol oflle: S Vector Overlay Configuration @ x
WCS: (15:56:41.893, -42:19:22.13); Image: (592, 652); Value: Image  Act
5.78321e-5 Jy/beam ; Polarization: Stokes I =
8 Data Source  HD142527_Stokes_lQU.fits & 15:56:41.71
- © 1.50e-3 e
8 o S g Configuration  Styling
5 8 s 1.00e-3 —_—
5.00e-4
2 0.00e+0 Angular Source Computed PA 3 K
Q | S
c c & -5.00e-4 ——
o O wn g 1 s
2 ] 2 j’ 3 -1.00e-3 Intensity Source Computed PI ¢
o |88 8
] T2 °
@ 3 i i
2 83 Pixel Averaging «©
&
¢ <
] o Data: (Wes: 1! Averaging Width (px) 4 S
3 < ~
° £ 8| Y Profile: Cy 21g
=3 ;. : ’ :
- o Image  Act Polarization Intensity @) Absolute Fractional
8
5  -42:19:219
. = Threshold Enabled @D
8 @ 5.00e-2
4205 1556:4200 41.95 4190 4185 4180 4175 4170 4205 15:56:42.00 41.95 4190 4185 4180 4175 Threshold (Jy/beam) ~ 0.001
Right ascension Right ascension 4.00e-2
Debiasing
~ - 3.00e-2
@ ~
3 5
8
ot 8 $ 2.00e-2
~ S © =
B : L
1.00e-2 b
© 1
g : |
5 0.00e+0 - —
<«
€~ 3 5
2® 8 2 Close 24
= 2 | 660
£ o £ 5
S o
(=1 a ps (WCS: -42:19122.14, Image: 652 px, 5.78321e-5)
~ ]
b = Animator X | Region List X = Image List X U208
b s
@ & =
x 8 Image Layers Matching Channel Polarization
® 8 o
8 S 8 0 HD142527_Stokes_IQU.fits R V XY)(R 0 Stokes |
1 HD142527_Stokes_lQU_lpoli.image.fits R XY R 0
@ © 2 HL_Tau.POLI fits R V XY R 0
o 3 HL_Tau.POLA fits R V XY R 0
-
g
38.48 38.46 38.44 3842  4:31:38.40 3838 38.48 38.46 38.44 38.42 4:31:38.40 38.38
Right ascension Right ascension
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LEL image loading (mathematical expressions)

File View Widgets Help ® / OJ O ~ B XX B DOFAL S8 L [0 FE & Q@ °

“dice_fourfits" + "dice_one.fits" X Profile: Cursor X

2 ! E| Image  Active $ Region Active %
i 6 6 54.38 6:1 34 6:12:5. 6:12:54.26
L 4 ==L
3 r ,
o ‘l
i 1
o Bl L
e H = — — 15— SEC T SN IR e M- - )
& File Browser 0 x
C 3 > Users > kswang > carta_image_pool > set_dice
5
g3 1= Filename Type Size Date File Information  Header
S 5
28 dice_five.fits FITS 86.4 kB 27 Feb 2021
- dice_four fits 5T 86.4 kB 27 Feb 2021 Name = dice_one.fits
HDU = 0
dice_one.fits FITS 86.4 kB 27 Feb 2021
0 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
o Image reference pixels = [320.75, 320.75]
< Image reference coords = [06:12:53.8000, +017.59.22.1000]
Image ref coords (deg) = [93.2242 deg, 17.9895 deg)
Pixel increment = -0.03", 0.03"
w 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]
o DEC range = [+17.59.12.507, +17.59.15.507]
o

Right ascension
Render Configuration X

90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Cu

1,

[ Image arithmetic » "dice_four.fits" + "dice_one.fits"

List filtering

) . Close Load expression
Image arithmetic

R P Suannyg wnear v

Color map -

o

e N e S

Min

= Invert color map

Bias / Contrast ¥

Value (Jy/beam;
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Complex-valued images

File View Widgets Help ® / 0 O 0 ~ = B & & 5 2 Q@ e

AMPLITUDE("complex.image”)

'WCS: . (1:20:15.5, 19:55:19); Image: (28, 22); .
Value: 5.17845e-3 ;

Frequency (LSRK):" 1000.0000 MHz; 3 2
58 velocity: 86671.0087 km/s; Polarization: Stokes I S 8 8 °
o 7 a
o T r @ 3
o ) = =
3
=1
& o
=3 L= 2 =3
8 3| 8 8
8 g g 3
= s s 8
& & = &
g
3
=
5
S @
2 9 g o
g 8 g _8
ca - 2 - _
S 8 . 3
3 & File Browser g
g
©
a8
C 3 > Users > kswang > set_QA_e2e_v2
8 -
= S
3 Filename Type Size Date File Information  Header C
boolean.image CASA 55.2 kB 26 Mar 2021
carta_pufits FITS 253.4 kB 10 Oct 2021 Name = complex.image
Data type = Complex >
casa_pvimage CASA 316.1 kB 10 Oct 2021 g
L 1 Pvimag ! shape = [100, 100, =
2 [ complex.image CASA  8427kB 26 Mar2021 | S oy
Q componentlist.image CASA 19 MB 6 Jan 2022 Number of polarizations = 1
[ | concatenated.image CASA 11GB 6 Jan 2022 Coordinate type = Right Ascension, Declination 1
Gaussian2.fits FITS 21.0 M8 20 0ct 2020 LS O | <
| . i ) i Image reference pixels = [51, 51] 2
ol | Gausstan_array wide.fits L) 4s65M8 16 Oct 2021 Inage reference coords = [01:20:00.0000, +020.00.00.0000)
8 Gaussian_array_wide2.fits FITS 604.0 MB 22 Nov 2021 Inage ref coords (deg) = [20 deg, 20 deg]
3 Gaussian_SE2.fits FITS 11 MB 20 Oct 2020 Pixel increment = -107, 10"
! | HD163296_CO_2_1.momo.fits FITS 846.7 kB 16 Jan 2020 Celestial frame = FKS, J2000 2
! ' ' = Spectral £ = LSRK
30 20 10 12000 50 0 193¢ HD163296_CO_2_1.mom fits FITS 846.7 kB 16 Jan 2020 VF;’C r: dr:mc . SRIK anoto 50 40 930 9
Right ascension t - . elocity definition = n
9 image_Jy_per_pixel.fits FITS 843.8k8 27 Nov 2021 RA range = [01:19:25.207, 01:20:35.503)
Image List X image_K fits FITS 8438 kB 27 Nov 2021 DEC range = [+19.51.39.779, +20.08.09.788) 0 <
. . image_MJy_per_scfits FITS 8438 kB 27 Nov 2021 Frequency range = [1.0000, 1.9000] (GHz)
mage ayers i — 7 7 - %
integerimage CASA 442.7kB 26 Mar 2021 Velocity range = [88671.0087, -101338.2957) (km/s) Amplitude
0 AMPLITUDE("complex.image") R S e Y
1 PHASE("complex.image") R Q Filter « Y Fuzzy search v Phase
2 REAL{"compleximage") R Real
3 IMAG("complex.image”) R

Close oad as Imaginary
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2D Gaussian Fitting

Fle View Widgets Help ® / O O DO ~ ZEB XK B LD EHEAFLKF S L 0OFO & | Q °

Gaussian_triple fits us ? X Profile: Cursor X

WCS: (9:59:58.00, 0:00:00.7); Image: (188, 129); Value: -8.20354e-5 Jy/pixel ; Polarization: Stokes I

Image  Active $ Region Active &

wanna «a.nn.nn a.co.en e a.co.c0 9:59:58 9:59:57.6

¢ Image Fitting 0 X
Data Source Active s
Components 3 C o
1 [ 2] 3
11 i By T Bl e
Center ( 135.1033054727 134.8956772280

180

Amplitude (Jy/pixel) 0.01
FWHM (px) 4 9
P.A. (deg) 40

6 0:00:1 0:00:16

Fitting Result Component #1:

Full Log Center X = 10:00:00.0397807356 +/- 0.013589 (arcsec)
Center Y 0:00:00.2792814294 +/- 0.018374 (arcsec) 1 160
Amplitude = 0.009216 +/- 0.000013 (Jy/pixel)
FWHM X = 9.570894 +/- 0.018888 (arcsec)
FWHM Y = 6.443879 +/- 0.012100 (arcsec)
P.A. = 16.746947 +/- 0.071964 (deg)
01.0 X 10:00:00.0 59.0 58.5
Right ascension Component #2: |
— Center X = 9:59:59.7187007017 +/- 0.017375 (arcsec)
Render Configuration X
Center Y = 0:00:03.7760774174 +/- 0.014381 (arcsec)
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Clip| Amplitude = 0.009166 +/- 0.000023 (Jy/pixel)
= Clip A
Scaling Linear

S -

Colormap (N $

Invert color map
0 0.002 .004 ).006 0.008 0.01

Bias / Contrast ¥

Value (Jy/pixel)

CARTA v3 (2022




Calculation of polarization quantities (like linear polarization
intensity, polarization angle) from Stokes IQUYV cube

File View Widgets Help /000~ B &4 H DO

cube.|QUV.manual.pbcor.fits a

sor X

:43.7); Image: (131, 126); Value: 5.17429e-2 Jy/beam ; Frequency (LSRK): 345.3649 GHz;

Image | 0:IRCp10: $ | Region Cursor $ Polarization Current ¢
Velocity: -317.0722 km/s; Polarization: Plinear AL AR

© L -
= r L
— J -
r e}
@ F e = o
© = = &
o
O 10 20 0 0 160 1
3 ¥
2 Data 9:147:57.45, Image: 131 px, 5.17429e-2)
Y Profile: Cursor X
Image | 0:IRCp10: ¢ | Region Cursor ¢ Polarization =Current %
13:16:40 16:4 13:16:44 13 3:1€ 1 4
o
]
- i
—‘ |
e L !
57.9 57.8 57.7 57.6 57.5 57.4 57.3 57.2 57.1 7:57.0 S 3.00e-2 - L —
Right ascension e e o
Render Configuration X | Z Profile X 10 J
Image Active ~ Region Active v Statistic  Mean ~ Polarization  Plinear ~ AM 110 11 0 . 0 3 40 4
din.
Oe bata :43.7, Image: 126 px, 5.1 2)
8.008-2 Image List X | Animator X | Region List 3
0e-2 M K First M Prev » Play M Next A Last -> Mode Frame Rate $ 5 :

e © Channel o
0 120 240 326 EE 479 34

0.00e+0 - P U

0] 479

Polarization

Sz St St St 2
ke, hes o, hes, Kes, Yoy

», -
R P,
& ¢

Pear o
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Line and Polyline spatial profiles

File View Widgets Help ® / J O 0 ~ =B N4 EB O F<¥ S8 LQrv 0 F @ °

Gz

n_array_wide.fits

um
"

0.00

Right ascension

Profile: Region #1 X Profile: Region #1 X

Image | 0: Gaussiz ¢ | Region | Region1 % Image  1:Gaussic ¢ Region Region1 &
5 A N =
00K ;"\ / \ i/ L

3 /4 / A i\ —

a \ / \ / \

3 X / \ f \ 3 | \ / \ |

X / [ \ / \ 3 / v. / { \ \

Sj2u0s / \ \ / \ / 3 200 \ ] \ / \ / \

2 / \ / \ / / ~ .00 / \ \ / \
/ \ / /
000040 Norr”” Mo Mt 0.00 =l S M
0 0 5 ( 1 1 1 0 18
Offs: ) de

Profile: Region #2 X

Image | 0: Gaussiz ¢ | Region Region2 $ Image  1: Gaussiz ¢ Region Region2 &
5.00e-2
/ "
/ 4.000-2 \\
{ / \
\ / 3.000-2 / \
/ \ | 2.00e-2 { / / A
\ 7 J i / \ / \
/ \ / 1.00e-2 2 X / \ ,-/ \
\ ~ \ / \ / \ / A\ / \
T N Nt e A e At s o Pt 0.00e+0 v’ M, i et Ak e ]
0 5 10 16 2 25 35 0 10 z 2t 0
ance (deg) tance (deg|
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Remote Visualization of products in the ALMA Science
rchive using CARTA

00 46 26.109 -25 21 5.51 Molecules Lines Redshift
FoV: 42.32' - (estimated) ~
4 5 6 7 8 9
28/ 9NEE 128 FE 258 EO T 882 2 & 8 ¢ B2 B
TR LRIl 851 P10 B 1if 8 S 1 8 :f: i
R OY toniet 2T 2 i¥dl s 1 §siiol
? L il TR F RS
L S & ki by 15 (%
& s I L 0%

: BLEE
a7
i3
3 1

s
I H k o H 7 100 GHz 200 GHz 300 GHz 400 GHz 500 GHz 600/GHz
Click on “preview 3745 6 7 8 9
© Observations (193) OB @ v 2
Project code ALMA source name  Ra Dec Band Cont.sens. Frequency support T Release date Publications Ang.res. Min.vel.res. Array Mosaic Max. reco. scale FOV Scientific category Science keyword In
hemzs dm:s ~ mJy/beam ¥ arcsec~  kmjs~ arcsec - arcsec - s
O 4 2018.1.01321.S | NGC_253 00:47:33.000 -25:17:16.994 6 2.6269 217.05..233.81GHz | | 2020-01-04 9 5.026 0.736 7m mosaic  30.416 362.436 Local Universe Spiral galaxies, Giant ... 3
O 2018.1.01321.S = NGC_253 00:47:47.067 -25:14:42.344 6 2.4902 217.05..233.81GHz | | 2020-01-04 9 5.012 0.736 7m mosaic  29.519 362.436 Local Universe Spiral galaxies, Giant ... 3
o s 2018.1.01321.S | NGC_253 00:47:04.869 -25:22:25.674 6 25089 217.05..233.81GHz | | 2020-01-04 9 5.042 0.736 7m mosaic  30.047 362.436 Local Universe Spiral galaxies, Giant ... 3
O o 2017.1.00161.L ngc253 00:47:33.231 -25:17:16.203 4 0.0301 143.26..159.09GHz| | 2020-01-06 4 1.082 1.862 12m mosaic  12.288 72,613  Galaxy evolution Galaxy chemistry, Gia... 8
O > 2017.1.00161.L ngc253 00:47:33.228 -25:17:16.132 4 0.0266 135.96..1561.79GHz | | 2020-01-06 4 1101 1.953 12m mosaic  12.859 76.217  Galaxy evolution Galaxy chemistry, Gia... 9
Q o 2018.1.00162.S | ngc253 00:47:33.281 -25:17:17.680 5 0.2480 166.36..182.10GHz | | 2020-01-07 4 6.608 1.879 7m 48.557 67.292  Galaxy evolution Galaxy chemistry, Gia... 9
O o o 2018.1.01321.S NGC_253 00:48:01.106 -25:12:07.874 6 26693 217.05..233.81GHz | | 2020-01-07 9 5.012 0.736 7m mosaic  29.558 362.864 Local Universe Spiral galaxies, Giant ... 3
@ o o 2018.1.00596.S | NGC_253 00:47:39.857 -25:16:33.714 6 0.0878 217.90..232.90GHz| | 2020-01-08 1 0.268 0.318 12m mosaic  4.223 975698 Local Universe Spiral galaxies, Giant ... 6
O e 2018.1.00162.S = ngc253 00:47:33.281 -25:17:17.680 5 0.1956 169.71..185.45GHz | | 2020-01-09 4 6.382 1.845 7m 39.966 56.211  Galaxy evolution Galaxy chemistry, Gia... 1’
C} > 2017.1.00161.L ngc253 00:47:33.232 -25:17:16.237 4 0.0258 146.91..162.74GHz | | 2020-01-13 4 0.999 1.820 12m mosaic  12.190 70.936 Galaxy evolution Galaxy chemistry, Gia... 7.
O o 2018.1.00294.S | NGC253 00:47:33.067 -25:17:18.525 7 0.0329 315.27..330.69GHz| | 2020-01-14 0 0.312 1768 12m 4.578 18.029 Active galaxies Starbursts, star forma... 3
O 2017.1.00161.L ngc253 00:47:33.310 -25:17:18.519 7 0.8577 338.00..353.92GHz | 2020-01-15 2.755 0.857 7m mosaic  25.100 69.560 Galaxy evolution Galaxy chemistry, Gia... 3

|



@ Observation|

NGC_253

ALMA

README QA2 report weblog

SPW 0: 217.05..219.05 GHz, 1128.91kHz, XX YY

2 4

SPW 1: 218.89..219.89 GHz, 1128.91kHz, XX YY

SPW 2: 219.72..220.72 GHz, 1128.91kHz, XX YY

Main products. For all products go here

member.uid___A001_X133d_X3¢13.NGC_253_sci.spw24.cube.|.pbcor.fits

line

Band: 6

Frequency range: 217.05..219.05 GHz

Frequency resolution: 1128.91 kHz

Continuum sensitivity (estimate): 2.63 mJy/beam@10km/s
Line sensitivity 10km/s (estimate): 76.99 mJy/beam@10km/s
Line sensitivity native (estimate): 4.64 uJy/beam@native
Polaritazions: XX YY

Array: 7m

member.uid___A001_X133d_X3c13.NGC_253_sci.spw22.cube.l.pbcor.fits

line
Band: 6

Frequency range: 218.89..219.89 GHz

Frequency resolution: 1128.91 kHz

Continuum sensitivity (estimate): 2.63 mJy/beamg#km/s
Line sensitivity 10km/s (estimate): 79.72 mJy@am@10km/s
Line sensitivity native (estimate): 6.82 ygffbeam@native
Polaritazions: XX YY

Array: 7m

#_A001_X133d_X3c13.NGC_253_sci.spw20.cube..pbcor.fits
ine

Band: 6

Frequency range: 219.72..220.72 GHz

Frequency resolution: 1128.91 kHz

Continuum sensitivity (estimate): 2.63 mJy/beam@10km/s

Line sensitivity 10km/s (estimate): 99.44 mJy/beam@10km/s
Line sensitivity native (estimate): 8.52 uJy/beam@native
Polaritazions: XX YY

Array: 7m

CARTA v3 (2022
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Remote Visualization of products in the ALMA Science
Archive using CARTA

Molecules Lines Redshift
= (estimated) ~
4 5 7 8 9
2 8/ O\E& 28 & 288 %8 £ 882 £ & 8 2 A28 8
ezt £ s rE3L 2@ §girov
8 b Pk $ (58 ¢+ This
i £ 2 : 3l
£ $ ¢ ee
x B E
I]1
ko s
£ &
(i.e., without having to download!) -
res. Min.vel.res. Array Mosaic Max. reco. scale FOV Scientific category Science keyword Ir
- km/s - arcsec arcsec s
0.736 7m mosaic  30.416 362.436 Local Universe Spiral galaxies, Giant ... 3
0.736 7m mosaic  29.519 362.436 Local Universe Spiral galaxies, Giant ... 3
0.736 7m mosaic  30.047 362.436 Local Universe Spiral galaxies, Giant ... 3
1.862 12m mosaic  12.288 72613 Galaxy evolution Galaxy chemistry, Gia... 8
1.953 12m mosaic  12.859 76.217  Galaxy evolution Galaxy chemistry, Gia... 9
1879 7m 48,557 57.292 Galaxy evolution Galaxy chemistry, Gia... 9
0.736 7m mosaic  29.558 362.864 Local Universe Spiral galaxies, Giant ... 3
0.318 12m mosaic  4.223 975698 Local Universe Spiral galaxies, Giant ... 6
1.845 7m 39.966 56.211  Galaxy evolution Galaxy chemistry, Gia... 1
1.820 12m mosaic  12.190 70.936 Galaxy evolution Galaxy chemistry, Gia... 7.
1.768 12m 4578 18.029 Active galaxies Starbursts, star forma... 3

0.857

mosaic

69.560

Galaxy evolution

Galaxy chemistry, Gia...



Remote Visualization of products in the ALMA Science
Archive using CARTA

& CARTA

(estimated) -

|
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600/GHz

CARTA 2.0.0 (4 Jun 2021)

Cube Analysis and Rendering Tool for Astronomy
D
Project code | Science keyword
Connecting to server wss://carta.almascience.nrao.edu/vfilcftksd2fadyuoOajpp4mb failed.

["20181.013215 Spiral galaxies, Giant ...
2018.1.01321.8 spiral galaxies, Giant
2018.1.01321.8 Spiral galaxies, Giant ...

| 2017.1.00161.L Galaxy chemistry, Gia

[ 2017.1.00161.L Galaxy chemistry, Gian...
2018.1.00162.S Galaxy chemistry, Giat
2018.1.01321.8 Spiral galaxies, Giant ...
2018.1.00596.5 Spiral galaxies, Giant ...

| 2018.1.00162.5 Galaxy chemistry, Gian...

[ 2017.1.00161.L Galaxy chemistry, Gian...

Starbursts, star format...

2017.1.00161.L Galaxy chemistry, Gian...

& [eNG [GH e [eN O GO SO GO | &
NNDENOOEEEDEE

2017.1.00161.L ngc253 00:47:33.235 -25:17:16.328 7 0.6243 281.44..297.07GHz ‘ 2020-01-16 ‘ 4 | 3939 0.992 7m mosaic  30.020 65.735  Galaxy evolution Galaxy chemistry, Gial

" CARTA v3 (2022) NRAQO @ U]




Remote Visualization of products in the ALMA Science

Archive using

o CARTA

Redshift

0.000864

File View Widgets Hep B OO FBE A VXY EBLOFEL S8R OFO

0dE-TdE 1D
$-50=A 03

member.uid___A001_X133d_X3c13.NGC_253_sci.spw20.cube.l.pbcor.fits . X Profile: Cursor X O
WCS: (0:47:32.8, -25:17:22); Image: (246, 237); Value: 2.26658e-1 Jy/beam ; 0:47:470:47:44 0:47:41 0:47:38 0:47:350:47:3200:47:29 0:47:26 0:47:23 0:47:20
Frequency (LSRK): 219.726@ GHz; Velocity: 915.0419 km/s 3.00e-1

2.00e-1
1.00e-1
0.00e+0

-1.00e-1

Value (Jy/beam)

-2.00e-1
-3.00e-1

-4.00e-1

50 100 150 200 250 300

X coordinate
Data: (WCS: @:47:32.8, Image: 246 px, 2.26658e-1)

Y Profile: Cursor X 2/
-25:20:34 -25:19:13 -25:17:52 -25:16:31 -25:15:10
4.00e-1
2.00e-1
0.00e+0
600Gz
-2.00e-1
-4.00e-1

© Observations (193) v . -6.00e-1

-8.00e-1

Value (Jy/bearm)

Project code 50 100 150 200 250 300 350 400 Science keyword

- Y coordinate
- Data: (WCS: -25:17:22, Image: 237 px, 2.26658e-1)
20181013215 OV & Qiox § wes H# =2 1 Image List X = Animator X Region List X
- [=9 | 2018.1.01321.8 Image Layers Matching Channel Stokes Spiral galaxies, Giant ...
2018.1.01321.8 0 memberuid__AOC R m@®) 0 0 Spiral galaxies, Giant ...
- [ | 2017.1.00161.L Render Configuration X < Galaxy chemistry, Gian...

2017.1.00161.L 90% 95% 99% 995% 99.9% 99.95% 99.99% 100% CuStoM pyistogram  per-channel Galaxy chemistry, Gian..

s

- [=9 | 2018.1.00162.S Galaxy chemistry, Gian...
Clip Min  -0.93127747378:
2018.1.01321.8 Spiral galaxies, Giant ...
Clip Max  0.95524240995¢

- & | 2018.1.00596.5
2018.1.00162.5 Scaling Linear % Galaxy chemistry, Gian...
- [=9 | 2017.1.00161.L Color map Galaxy chemistry, Gian...
2018.1.00294.8 . X 15 3 Starbursts, star format...

Invert color map

- & | 20171.00161L Value (Jy/beam) Galaxy chemistry, Gian...

Spiral galaxies, Giant ...

Spiral galaxies, Giant ...

SO DO (SO (OO [GH G OIS | &

57 | CARTA v3 (2022) Ng/'; ‘@' U‘



emote Visualization of products in the ALMA Science
rchive using CARTA

. { . - ]

<

(&

Molecules Lines
FoV: 38.05' € Observations @ stimated) ~
6 7 NEW: Explore and download 9
= 3 & °% ¢
© z L=< ¢ OLD: Explore and download PR <
< i <& L zZ8 &
i = PR P
62 T o ™ T < (R o
I i & fls & 1 8
T 3 P
i i3
g =%
7
s
s
100 GHz 200 GHz 300 GHz 400 GHz 500 GHz 600 GHz
; 3[4[5(6 [ 7 8 9 10
Observations (159) D B 9 v a
S I t d t t | ALMA source name: NGC253 | "ALMA Source name" is text match only. For source name searches, use the search mg#f at the top left. Column filters apply only to this tab.
e ec a ase Project code ALMA source name  Ra Dec g” Cont.sens. Frequency support T Release date Publications Ang.res. Min.vel.res. Array Mosaic Max. reco. scale FOV fic category s
@ - NGC253 ®
hom:s ~ dim:s~ mJy/beam ~ arcsec - km/s ~ arcsec - arcsec
{E} Cd 2011.0.00172.S NGC253 00:47:33.146 7 :17. 3 0.1049 99.91..115.74GHz 2013-06-19 14 2.701 2.530 12m mosaic  28.891 98.703  Active galaxies
Q} o o 2011.0.00172.S NGC253 00:47:3. -25:17:17.808 3 0.0458 85.69..101.32GHz 2013-08-28 14 1.323 2.890 12m mosaic  13.611 109.127 Active galaxies
o o 2012.1.00108.8 NGC253 ¥47:33.414 -25:17:17.634 3 0.4806 99.76..115.70GHz 2015-03-31 4 7.767 2.531 7m mosaic  68.156 178.609 Active galaxies
o 2012.1.00108.8 NGC253 00:47:33.149 -25:17:17.628 3 0.0442 99.82..115.64GHz 2015-04-25 4 0.740 2532 12m mosaic  15.592 99.039 Active galaxies
> e 2013.1.00191.S NGC2 00:47:34.225 -25:17:23.805 6 0.2794 216.06..233.61GHz 2015-08-27 4 5152 2.488 7m mosaic  31.671 66.279 Active galaxies
{E} > 2013.1.00099.8 NGC253 00:47:33.134 -25:17:19.680 7 0.0768 350.54..365.46GHz, | 2015-09-12 & 0.332 3.203 12m 2.898 16.265 Active galaxies
{E) > NGC253 00:47:33.134 -25:17:19.680 7 0.5939 350.48..365.52GHz| | 2015-10-07 3 0.547 3.202 7m 19.215 27.883 Active galaxies
{Z} o 012.1.00108.S NGC253 00:47:33130 -25:17:17.808 3 0.0270 85.69..101.32GHz 2015-12-23 4 0.699 2.889 12m mosaic  8.427 108.877 Active galaxies
{:} > (=) 2013.1.00099.S | NGC253 00:47:33.134 -25:17:19.680 6 0.2741 217.04..235.46GHz 2016-01-05 3 5.013 2633 7m 33.053 44120 Active galaxies

Then go on
“Explore and download”

CARTA v3 (2022




# Remote Visualization of products in the ALMA Science
\,\@ Archive using CARTA
A

@ CARTA V1.4 X & CARTA - Cube X BB CARTA-Cube A1 X i= Survey of missi X O CARTAvis - GitHU X > ALMA Science X MA Science X Alma Request Hz X & CARTA

& @& almascience.eso.org ubm Yo A

Apps T8 [F 1 B v & ' B @ A AMA [(JVIA U Ph [H T EJCARTA @ archive-new.nrao... M Bunker8TB 2 Syn @ sp E5 news E5 dat E5 it astroPHilter 5 Conf EF radio

ALMA Request Handler

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

readme & product & auxiliary (J raw (J raw (semipass) (] external

Project / OUSet / Executionblock Size Accessible Actions
e [ Request 2154992946764 5iB
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_TM1
IQY readme member.uid A001_X1284_Xf2f.README.txt 3KiB -
v+ product 2017.1.00161.L_uid____A001_X1284 Xf2f 001_of 001.tar 5iB v
product member.uid___A001_X1284_Xf2f.ngc253_sci.spw0.cube.l.manual.mask.tgz 720 KiB v
product member.uid____A001_X1284 Xf2f.ngc253_sci.spw0.cube.l.manual.pb.fits.gz 133 MiB v
product member.uid____A001_X1284 Xf2f.ngc253_sci.spw0.cube.l.manual.pbcor.fits iB v e
7 product member.uid___A001_X1284 Xf2f.ngc253_sci.spw1.cube.l.manual.mask.tgz 720 KiB v
7 product member.uid___A001_X1284 Xf2f.ngc253_sci.spw1.cube.l.manual.pb fits.gz v
7 product member.uid___A001_X1284 Xf2f.ngc253_sci.spw1.cube.l.manual.pbcor.fits v e
1 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 120 MiB v
product member.uid____A001_X1284 Xf2f.ngc253_sci.spw2.cube.l.manual.pbcor.fits 527 MiB v
product member.uid___A001_X1284_Xf2f.ngc253_sci.spw3.cube.l.manual.mask.tgz 720 KiB v
product member.uid___A001_X1284_Xf2f.ngc253_sci.spw3.cube.l.manual.pb fits.gz 119 MiB v
product member.uid___A001_X1284 Xf2f.ngc253_sci.spw3.cube.l.manual.pbcor.fits 7 MiB v
> @ 1 auxiliary 2017.1.00161.L_uid___A001_X1284 Xf2f auxiliary.tar MiB v
] raw 2017.1.00161.L_uid __A002_Xd10f82 Xd1a.asdm.sdm.tar 34 GiB v
raw 2017.1.00161.L_uid _A002_Xd12f5c_Xad8f.asdm.sdm.tar 29 GiB v

¥ () [ Member OUS uid:/A001/X1284/Xf31
» SBngc253_b_04_7M

] readme member.uid _ A001_X1284 Xf31.README.txt v
> ] product 2017.1.00161.L_uid___A001_X1284 Xf31_001_of 001.tar GiB v

> auxiliary 2017.1.00161.L_uid____A001_X1284 Xf31 auxiliary.tar 561 MiB v

[ 0 0018 d X £
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Remote Visualization of products in the ALMA Science

Archive using CARTA

® & CARTAV1.4 X @ CARTA - Cube X | fH CARTA - Cube X = Survey of missinc X | €) CARTAvis - GitH. X | & ALMA Science X | = ALMA Science X | s AlmaRequestH: X w CARTA X +
cC @ carta.almascience.eso.org/carta-frontend/?socketUrl=wss://carta.almascience.eso.org/d5b5b20e3729c9db8c2e960a5&file=member.uid___A001_X1284_Xf2f.ngc253_sci.spw0.cube.l.manual.pbc Y e W (0
i Apps 19 [F) 1 BB v & sy B @ @AMA (U/VIA (U Ph [H T B3 CARTA @ archive-new.nrao... DM Bunker8TB M Syn @ sp [EJ news B3 dat B3 it astroPHilter B3 Conf [J radio »

Fle View Widgets Help B [J O =B &N 4 H LDOFH <X S SR O FO

member.uid__A001_X1284_Xf2f.ngc253_sci.spw0.cube.l.manual.pbcor.fits 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

0 100 200 300 400 500 600

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

OV & xi & wes #8 s K ) 100 200 300 400 500

Y coordinate
Data: (WCS: -25:16:38.1, Image: 466 px, 2.48483e-3)

Render Configuration X Image List X = Animator Region List
0, o, 0, o o o o o Image Layers Matchin Channel Stokes
90% 95% 99% 99.5% 99.9% 99.95% 99.99% 100% Custom Histogram | Per-Channel & g Y g
0 member.uid__A001_> R )@ 0 [
Scaling Linear &

Colormap [ *

Invert color map

Clip Min  -0.0041573
0 (X} 0.02 0.03 0.04 0.05
Value (Jy/beam)

Clip Max 0.0145616% =
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SRDP image archiv

version: 4.1.0

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

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

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
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SRDP archive

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

File  View

Widgets

Render Configuration X

90%

1
"

0

95%

0.02

99%

0.04

Help

-0.000523917148

0.000546530008(

Linear

(.

Invert color map

00N B4 4B LAOFALSE R
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
+

99.5% 99.9% 99.95% 99.99% 100% Custom Clip Min
Clip Max
Scaling
Color map

0.06 0.08 0.1 0.12 0.14 0.16

Value (Jy/beam)
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Bias / Contrast ¥
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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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CARTA

Development for v4 (release in 2023, but beta versions with subset of
features will be available sooner):

* Save, restore state

* Share states

* Interactive position-velocity plots

e 2D image fitting

* RGB image blender

e Spatial profile fitting

e Histogram improvements with custom parameters
* Image annotation

e Channel maps

e Scripting interface

Later:

- Volume (3D) rendering

- Improved Profile, histogram, and image fitting tools
- Source finder

- Transposed cubes

- Image smoothing

- VR integration (IDaVie)

CARTA v3 (2022)




CARTA

 CARTA is the new visualization tool, actively developed for radio image formats (but can be
used for any fits image [cube]). It replaces the CASAviewer that is not supported anymore.

* Performance and architecture of CARTA are ideal for displaying large images hosted locally
(VLA, ALMA, ...) or remotely (SKA, ngVLA, VLASS, ...)

* Almost all CASAviewer functionality is now available in CARTA v3, it is now a good time to
switch over

 CARTA s integrated in the ALMA and NRAO/SRDP archives

e Python scripting is under active development

* For questions, comments, suggestions, please contact the CARTA helpdesk
support@carta.freshdesk.com

 CARTA homepage: cartavis.org

CARTA v3 (2022)
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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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