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CARTA is the new image viewer that has been designed
specifically for use with CASA images.

Unlike many other image viewers, CARTA is designed to work

only within web browsers. This gives CARTA two advantages

over other image viewers:

It can be embedded within websites (like the ALMA Science
Archive).

It can be used to display images from a remote computer.

CARTA is available from https://cartavis.org/ . It can be
installed on Linux and Mac but not on Windows (unless using
WSL).



https://cartavis.org/

When using CARTA on a local computer, it can just be
launched by typing the command in a terminal.

When using CARTA over a VNC connection (which is common

for people in Manchester at least), the following options need
to be used:

carta --no_browser -port ####

The #i### refers to the port number. On Manchester
computers, 5906 to 5909 will normally work for this number.
This will generate a web address that can be copied and
pasted into any web browser.

Beware that anyone else with the web address will also have
access to the computer where CARTA is running, so it should
be terminated when not in use.



When CARTA is started, it will display a file browser window. When a file is
selected in this interface, CARTA will display useful information about the
image.
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member.uid__A001_X158f_X7al._PJ113921.7_sci.spwi7.cube.l 7142 kB
member.uid__A001_X158f_X7al._P)113921.7_sci.spwi7.cube.l 198.8 MB
member.uid__A001_X158f X7al._PJ113921.7_sci.spwl7.cube.l 731.3MB
member.uid__A001_X158f X7al._P)113921.7_sci.spwl7.mfs.L.r 9.7kB
member.uid__A001_X158f X7al._P)113921.7_sci.spwl7.mfs.L.g 17MB
member.uid__A0D1_X158f_X7al._P}113921.7_sci.spwi7.mfs.l.¢ 63 MB
member.uid__A001_X158f X7al._PJ113921.7_sci.spw17.21.23. 63MB
member.uid__A001_X158f X7al._PJ113921.7_sci.spw17.21_23. 63MB
member.uid__A001_X158f X7al._PJ113921.7_sci.spw17.21_23. 9.9kB
member.uid__A001_X158f X7al._PJ113921.7_sci.spw17.21_23. 63MB
member.uid__A001_X158f_X7al._PJ113921.7_sci.spw17.21_23. 63MB 7 Select a file from the folder.
member.uid__A001_X158f_X7al._PJ113921.7_sci.spw17.21.23. 63MB

member.uid__A001_X158f_X7al._PJ113921.7_sci.spw2l.cube.l 165.3 MB

No file selected.

member.uid__A0D1_X158f_X7a1._PJ113921.7_sci.spw2l.cube.l 7313 MB : 0.5
member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw2l.mfs.L.r 9.6kB Rdinate
member.uid__A0D1_X158f_X7a1._P)113921.7_sci.spw21.mfs.l.g 14MB
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When CARTA is started, it will display a file browser window. When a file is
selected in this interface, CARTA will display useful information about the
image.

@ | @ carm x |+
< C @ O & 17221.80.169:3
File View Widgets Help SN AR QP 0 F O

No image loaded

& File Browser

05

4= Filename Size e Information ~ Header
— Brdinate

member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw17.cube.l. 714.2kB
member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw17.cube.l. 198.8 MB
member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw17.cube.| 731.3MB

Name = member.uid__ A@®@1_X158f X7al._PJ113921.7_ sci.spwl7_21_23_25.cot
HDU = @
Data type = float
member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw17.mfs.l.r 9.7kB Shape = [1250, 1250, 1, 1]
member.uid__A0D1_X158f_X7al._PJ113921.7_sci.spw17.mfs, 17MB : Number of channels = 1
member.uid__A001_X158f X7al._PJ113921, . 7, 6.3 MB Number of polarizations = 1
member.uid__AOD1_X158f_X7al._PJ113921.7_sci. 63M8 o ey D N et JA=cen=1lon JDeckination

- B Projection = SIN
member.uid__A0D1_X158f_X7al._PJ113920.7_ 63MB Imoge reference pixels = [626, 626]
member.uid__A001_X158f X7a1. PJ11392) 2 9.9 kB 7 Image reference coords = [11:39:21.7420, +820.24.50.9005]
member.uid__A0D1_X158f_X7al._PJ11392 21 63MB 7 Image ref coords (deg) = [174.841 deg, 20.4141 deg]
member.uid__A0D1_X158f_X7al._P)11302ermserepi7_21_23. 63 MB 7 Pixel increment = -0.9", 0.09"

Pixel it = /
member.uid__A001_X158f_X7al._P)113921.7_sci.spw17.21_23. 63MB £ S o i
Celestial frame = ICRS

member.uid__A0D1_X158f X7al._PJ113921.7_sci.spw21.cube. 165.3 MB Spectral frame = LSRK

member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw21.cube.l. 731.3MB : Velocity definition = RADIO =

member.uid__A001_X158f_X7a1._P)113921.7_sci.spw21.mfs.L.r- 9.6 kB Restoring beam = .792553" X 0.495623", -28.4605 deg jordinate
member.uid__A001_X158f_X7a1._PJ113921.7_sci.spw2l.mfs.l.p 14 M8 RA range = [11:39:17.747, 11:39:25.744]
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Once a file is selected, It will be possible to see CARTA’s main display.
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The default display features the image panel and six widgets. It is possible

to select alternate panel arrangements by going to View and then Layouts
in the menu bar at the top.
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The default display features the image panel and six widgets. It is possible
to select alternate panel arrangements by going to View and then Layouts
in the menu bar at the top.
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It is also possible to open new widgets by clicking on the various
corresponding buttons in the button bar or by clicking on one of the
options under Widgets in the menu bar.
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It is also possible to open new widgets by clicking on the various
corresponding buttons in the button bar or by clicking on one of the
options under Widgets in the menu bar.
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Widgets can be dragged around the screen by moving the cursor over the
menu bar and holding down the left mouse button.
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Widgets can be dragged around the screen by moving the cursor over the
menu bar and holding down the left mouse button.

@ | @ carm

< C @

File  View  Widgets Help

No image loaded

x|+
O 8 17221.80.169:3002

m|/|00|2~

Declination
R R LR T T

T TS TTaTaTaTaT

Tilialal TRTaIalat

Render Configuration X

90% 95%

L1 h“ﬁ“m

-0.0002 -0.00015

Cursor: -1.05e-4 Jy/beam

99% 99.5% 99.9%

-0.0001 -0.00005

Value (Jybeam)

Right ascension

99.95% 99.99%

erin e o]

11:39:20

100% Custom

:ﬁ“"ﬁwwwm =

0.00015 0.0002

Clip Min  -0.00013153198¢«

Clip Max 0.000136591465!
Linear %

|

Scaling
Color map
Invert color map

Bias / Contrast ¥

X Profile: Cursor X

Image ~ Active $  Region | Active %

11:39:25
1.00e+0

11:39:24 11:39:23

8.00e-1
6.00e-1
4.00e-1

Statistics: Image (Active)

2.00e-{

Image
0.00e+( g

Value (Jybeam)

Active $  Region | Active *

Statistic Value

NumPixels 8.203110000000e+5 pixel(s)
1.585111254507e-2 Jy/beam
2.824702004202e-4 Jy
1.932329634135e-8 Jy/beam
StdDev 3.1 5761127¢-5 Jy/beam
Min -2.230609970866e-4 Jy/beam
Max 2.411469322396e-4 Jy/beam
2.41146932239e-4 Jy/beam
RMS .197534396020e-5 Jy/beam
87045229612e-4 (Jy/beam)*2

Data: (WCS: 1 | Sym
¥ Profile: ¢ FluDensity

Image A LiCL

Extrema

Sumsq 83

Dsta: (WCS: 20:23:55.8, Tvage: 24 px, NaN)
Image List X

Image Matching
0 member.uid__A001 E]

11:39:20

20:25:24

600
Y coordinate

Channel Polarization

0 Stokes |

20:25:42




Widgets can be fixed into place by moving the cursor over the pin icon,

holding down the left mouse button, and then dragging the outline around
CARTA. Widgets can be placed either in between other widgets or in the
same place as others (with the widget selected using the tabs).
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Widgets can be fixed into place by moving the cursor over the pin icon,
holding down the left mouse button, and then dragging the outline around
CARTA. Widgets can be placed either in between other widgets or in the
same place as others (with the widget selected using the tabs).
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Widgets can be fixed into place by moving the cursor over the pin icon,

holding down the left mouse button, and then dragging the outline around
CARTA. Widgets can be placed either in between other widgets or in the
same place as others (with the widget selected using the tabs).
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Left clicking on a question mark will bring up a help screen.
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The image list widget displays all loaded images as a list, which includes the image name,
rendering layers (R for raster, C for contours, V for vector field), layer visibility state, spatial
matching state, spectral matching state, color range matching state, channel index, and
polarization type. The channel index and polarization type are synchronized with the animator.

You may click R to hide/show a raster layer, C to hide/show a contour layer, and V to hide/show a
vector field layer.

Per image, you can dlick the XY button to enable/disable spatial matching and click the Z button
to enable/disable spectral matching. To match the color range to the reference image, click the R
button.

To change a reference image, right-click on a row to bring up the context menu. The spatial
reference image, the spectral reference image, and the raster scaling reference image can be
defined independently. By default, spectral matching is performed with respect to radio velocity
convention. If other spectral conventions (e.g., frequency, channel, etc) are desired, use the
Matching tab of the image list settings dialog (the cog at the top-right corner of the image list
widget).

When images are matched spectrally in the velocity domain, the rest frequency for the
frequency-to-velocity conversion per image can be re-defined. This allows you to compare
different spectral features efficiently without changing the RESTFRQ header iteratively and
permanently. You can right-click on a row to bring up the context menu or use the Rest
Frequency tab of the image list settings dialog.

To close an image (or images), right-click on a row to bring up the context menu.

The list order reflects the order of the image slider in the animator. When the image viewer is in

the multi-panel mode, the list order also determines the image order in the grid layout following
the left-right then top-down rule. To change the order, drag-and-drop an image in the list to

the desired new position.
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Left clicking on a gear icon will display settings
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Left clicking on the rectangle icon will maximize the widget. When a
widget is maximized, left clicking on the single bar will restore the widget to
its original size.
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Left clicking on the rectangle icon will maximize the widget. When a
widget is maximized, left clicking on the single bar will restore the widget to

its original size.
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Various widget configurations can be saved by going to View, then Layouts,
and then Save Layout.
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In the image panel, text at the top shows the coordinates and pixel value at
the location of the cursor. The beam is visible by default in the lower left
corner. The colour bar is shown on the right. Additional display tools will
appear on the lower right when hovering the cursor over the window.
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In the image panel, text at the top shows the coordinates and pixel value at
the location of the cursor. The beam is visible by default in the lower left
corner. The colour bar is shown on the right. Additional display tools will
appear on the lower right when hovering the cursor over the window.
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The Render Configuration widget at the bottom of the display shows how
the pixel values are converted into colours. This can be used to change
the minimum and maximum ranges used in the conversion, the scaling
function, and the color map.
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The Render Configuration widget at the bottom of the display shows how
the pixel values are converted into colours. This can be used to change
the minimum and maximum ranges used in the conversion, the scaling
function, and the color map.
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Also note that clicking on the arrows next to Bias/Contrast in the Render
Configuration widget will display a box with a dot that can be moved
around to change the bias and contrast as well as boxes where these
values can be typed in.
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Also note that clicking on the arrows next to Bias/Contrast in the Render
Configuration widget will display a box with a dot that can be moved
around to change the bias and contrast as well as boxes where these
values can be typed in.
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Also note that clicking on the arrows next to Bias/Contrast in the Render

Configuration widget will display a box with a dot that can be moved
around to change the bias and contrast as well as boxes where these
values can be typed in.
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More than one image can be loaded into CARTA by clicking on File and
then Append Image and then selecting a file in the File Browser.
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More than one image can be loaded into CARTA by clicking on File and
then Append Image and then selecting a file in the File Browser.
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More than one image can be loaded into CARTA by clicking on File and
then Append Image and then selecting a file in the File Browser.
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More than one image can be loaded into CARTA by clicking on File and
then Append Image and then selecting a file in the File Browser.
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Images can be displayed either individually or in a grid by clicking on an
icon above the image panel.
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When images are displayed individually, it is possible to switch between
iImages by clicking on the arrows above the image, by clicking on the name
of an image in the Image List, or by paging between images in the
Animator widget.
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When images are displayed individually, it is possible to switch between
iImages by clicking on the arrows above the image, by clicking on the name
of an image in the Image List, or by paging between images in the
Animator widget.
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The Animator widget can also be used to move between channels in an
image cube and change the Stokes parameter displayed in images from
full polarization observations.
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Image coordinate systems can be aligned by clicking on the XY option in
the Matching column in the Image List widget.
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Image headers can be displayed by clicking on the icon with the H in the

button bar.
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Clicking on the contour icon in the button bar will open a window that can
be used to generate contours. This is good when overlaying one form of

emission over another.
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Clicking on the contour icon in the button bar will open a window that can
be used to generate contours. This is good when overlaying one form of

emission over another.
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Clicking on the contour icon in the button bar will open a window that can
be used to generate contours. This is good when overlaying one form of
emission over another.

@ @ carm
< C @
File  View  Widgets

member.uid__A001_X1
T

x|+
O ﬂ 172.21.80.169:3002,
vep w000~

58f X7a1._PJ113921.7_sdi.

Declination

LA L L L

FoTTTT

Right ascension

Render Configuration X

90% 95%

LIt hhHIHWMM s

-0.0002 -0.0

Cursor: -1.60e-4 Jy/beam

99% 99.5% 99.95%

' =
a—

0015 -0.0001 -0.00005 0 0.00005

Value (Jybeam)

S R QP

Contour Configuration

H IR IC)

X Profile: Cursor X

Image = Active $  Region  Active %

11:39:25 11:39:24 11:39:23 11:39:21 11:39:20

1.00e+0 |

0‘x

Data member.uid___A001_X158f_X7al._PJ113921.7__sci.spwl7_21_23_25.cont.Lttl

Source ﬁ

Levels  Configuration

11 {Im

-0.0002

Generator

Parameters

Levels

:WWWWMM =

0.00015

600

Styling Xcoordinate

L692, mmage: 8 px, NaN)
X

S Region Active $

20:24:12 20:24:30 20:25:24

0
Value (Jybeam)

start-step-multiplier %

Start 5.000e-5 & Step  5.000e-5

600
Y coordinate
Multiplier 1

5.00e-5 X 1.00e-4 X 1.50e-4 X 200e-4 X 250e-4 X Matching Channel Polarization

R 0
w(z)r 0

Stokes |
Stokes |

Linear %

)

Scaling
Color map
Invert color map

0.0002
Bias / Contrast ¥

20:25:42




Clicking on the contour icon in the button bar will open a window that can
be used to generate contours. This is good when overlaying one form of

emission over another.
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Clicking on the contour icon in the button bar will open a window that can
be used to generate contours. This is good when overlaying one form of
emission over another.
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Regions can be drawn on the image by clicking on one of the shapes in the
menu bar and then drawing that shape in the image panel. These regions
can be used by several other widgets.
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Double clicking on a region in an image or in the Region List widget will
display information about that region.
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Double clicking on a region in an image or in the Region List widget will
display information about that region.
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X Profile and Y Profile windows will, by default, show the x and y profiles at
the position of the cursor. If a line region is drawn on the image, these

widgets can be used to show the x and y profiles of the line.
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The Statistics widget will display statistical information either for the pixels
within an individual region (such as a circle) or for the entire image.

@ CARIA x | +
O 8 17221.80.169:30
File View Widgets Hep ® / [0 O > ~ = & 2ler @mElo
member.uid___

WCS: (11:39:22.105, 20:24:54.34); Image: (568, 663); Value: 6.24897e-7 Jy/beam ; Polarization: Stokes I Image = Active s Region = Active &
id g

20:25:00

0.00e+0
05

Xcoordinate

Statistics: Region 1 (Active)
Image  Active $ Region Active $

c
S
s
S
3
a

Image  Active $ Region Active %

Statistic

NumPixels L 3 pixel(s) [ 8.00e-1
Jy/beam
4 6.00e-1

ensity

S 4.00e-1

StdDev 3. 2 2.00e-1

Min 3 5 Jy/beam 000210

Max A 3 Jy/beam - 2 0 0 05

Extrema 2105 360e-4 Jy/beam Y coordinate

RMS

SumSq
1139220 o

Right ascension RO PA. (deg)

Render Configuration X Point 5 0.0

90% 95% z 99.5% 99.9% 99.95% 99.99% Custom ClipMin | -0.00013153198¢ | W 2% @ Region Ellipse ; 00
Clip Max 0.000136591465!

Scaling Linear %

(bﬁ‘w Colormap (NN *

MWMH'& | Invert color map

0.00005 0.0001 0.00015 0.0002

Value (Jybeam) Bias / Contrast ¥




The Z Profile will show the spectrum measured within an image cube at the
position of the cursor or within a region. (Because spectra can be slow to
load and because the spectrum updates when the cursor is moved across
an image, displaying the spectrum within a region works better.)
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Left clicking on a specific location in the spectrum will display the image
cube at that specific frequency.
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Holding down the left mouse button and dragging within the plot of the
spectrum will zoom in on that location. (Double-clicking will zoom out
again.
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The smoothing option in the Z Profile window (accessible through settings
if the button is not visible) provides options for smoothing the spectrum.
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The moment option in the Z Profile window (accessible through settings if
the button is not visible) provides an option for creating moment images.
These will appear as separate images in the Image List, and it is possible to
switch to and from these moment images using the Animator.
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The moment option in the Z Profile window (accessible through settings if
the button is not visible) provides an option for creating moment images.
These will appear as separate images in the Image List, and it is possible to
switch to and from these moment images using the Animator.
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The fitting option in the Z Profile window (accessible through settings if the
button is not visible) can be used to fit a spectral line, although a priori
values need to be set first (or estimated using the auto detect button).
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The fitting option in the Z Profile window (accessible through settings if the
button is not visible) can be used to fit a spectral line, although a priori
values need to be set first (or estimated using the auto detect button).
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The fitting option in the Z Profile window (accessible through settings if the
button is not visible) can be used to fit a spectral line, although a priori
values need to be set first (or estimated using the auto detect button).
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The fitting option in the Z Profile window (accessible through settings if the
button is not visible) can be used to fit a spectral line, although a priori
values need to be set first (or estimated using the auto detect button).
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CARTA also has other options, including the following:

« Display of data from user catalogues or from Simbar or
VizieR

* Vector overlays

« Spectral line overlays (on spectra)

« Point source fitting

» Position-velocity plot generation

« Stokes analysis tools (including automatic creation of
polarization fraction and angle images from Stokes image
cubes)



As a final note, keep in mind that CARTA is still a relatively new
image viewer. The software is still undergoing development.



