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CARTA

Where?

How?

Why?
Using a client-server architecture you can 
process large FITS files 

Analyse, inspect and make plots of large FITS 
images and spectral cubes 

Directly from ASA or install CARTA locally on 
your machine



CARTA version 3 - released this August

CARTA v3 used in this school

Available through the ASA and for 
local installation



Working with CARTA in the 
ASA

Working with CARTA on your 
device



Working with CARTA in the 
ASA

● Allows to customize all panels 

● Slightly bigger interface 

● Save FITS/png to disk

● Can load locally stored data and 

overlay these

Working with CARTA on your 
device

● No need to download data

● No need to install CARTA

● Save png but not FITS to disk

● Can open multiple ASA images 

and overlay these 



Using CARTA in ASA: 1- find and select dataset



Using CARTA in the ASA: 2- explore and download data



ALMA Handler: go to selected SB and open product tar 



Request Handler: find your image and click CARTA icon

CARTA icon



Using CARTA in ASA (shortcut):  find dataset and open ADMIT 



Using CARTA in ASA (shortcut): open CARTA in new tab 



Opening CARTA version 3.0.0



Opening and  appending images

0: opened image

1: appended image click to match image 1 to 
image 0 in XY [or Z or R]

Spectral line Stokes I cube and Stokes I continuum, HD 142527



Save images and region files and exporting to png

Save image or subselection in 
XY (region) and Z, R to FITS or 
CASA image

original image cube with region saved subselection using region

matched on spectral channel
Export to png image

Spectral line Stokes I cube, HD 142527



Saving and exporting images using CARTA in the ASA 

➢ Fits and CASA images are saved in the 
CARTA session but cannot be saved as FITS 
or CASA images to local disk

➢ PNG images can be exported to local disk. 



Customise your CARTA
⊳ Enlarge widget panels

⊳ Select only the widgets panels you want 

⊳ Put the widgets panels at a convenient location and resize

⊳ Use your preferred colour map and scaling function

⊳ Zoom and recenter the map

⊳ Show or hide toolbar

⊳ Customize CARTA settings in Preferences



Working Window - Loaded Image pin widget

change color map

remove widget

Spectral line cube (QA2), ESO 137-001



Adapted working window - example

Spectral line cube (QA2), ESO 137-001



Auxiliary Widgets

Region list

Logs Image list Header info

PreferencesCursor 
info



Analysis Widgets
Spatial (xy)  and 
spectral (z) 
profiler

Statistics

Histograms

Animation

Rendering

Stokes 
Analysis PV diagrams

Spectral line 
query

Catalog 
(overlay)

Image fitting

Contour plots 
(o) and vector 
overlays (//)

Online 
catalog query



Spatial profiler

Linear polarisation map, HD 142527



Spatial profiler -fix position with “F”

Linear polarisation map, HD 142527

press F to 

fix cursor 



Statistics widget

For getting the peak 
Target emission, use a 
Region on the Target.

Stokes I continuum map, HD 142527



Statistics widget

For getting the RMS 
noise of the map, use 
a  few Regions 
excluding the Target 
and image edges 
(higher noise) and get 
the mean RMS.

Stokes I continuum map, HD 142527



Spectral profiler

Open spectral 
profiler

Spectral line cube (ARI-L cutout), ESO 137-001



Animator - Browsing Data Cube

Move through 
the channels 

or click on 
spectrum



Spectral Profiler: various analysis tools in Settings
Settings

Moments, smoothing, 
velocity conversion, line 

fitting



Spectral profile: Moments available

Choose Moments
0 & 8

Choose Mask

Available moments

Choose Region

Choose frequency 
range



Contour overlay and image matching

Spatially (xy) matched

Various contour 
Generators available



Position Velocity diagrams

Make a Region 
across the disk on 
the cube using 
contours of moment 
0.

PV diagram is 
computed along the 
Region 

Spectral line cube (ARI-L cutout), ESO 137-001



Stokes Analysis - overplotting polarisation vectors

Min and Max are from 
linear polarisation map



Stokes Analysis - line polarisation and Faraday rotation

Colour coding by 
frequency

(ordered if sign of 
Faraday rotation – 

not in this data)



Catalog overlay (SIMBAD or upload your own catalog)



CARTA help and citation

For ALMA-related CARTA questions: 
contact the EU ARC nodes through the ALMA Helpdesk

For technical CARTA questions:
CARTA Helpdesk support@carta.freshdesk.com

CARTA citation:

Comrie, Wang, Hsu,  et al., 2018
https://ui.adsabs.harvard.edu/abs/2021zndo...3377984C/abstract

https://ui.adsabs.harvard.edu/abs/2021zndo...3377984C/abstract


CARTA tutorials available

I-TRAINs involving CARTA and polarization analysis 
https://almascience.eso.org/tools/eu-arc-network/i-train

I-TRAIN #7:  Polarization observations with ALMA

I-TRAIN #12:  CARTA tutorial

https://almascience.eso.org/tools/eu-arc-network/i-train


Hands-on



Exercise data sets 
Spectral line mosaic dataSpectral polarisation data

Protoplanetary disk HD 142527 

Band 6 continuum and 12CO(2-1) polarisation 
data published in Stephens et al. (2020)

Jellyfish Galaxy ESO 137-001

Band 6 continuum and 12CO(2-1) mosaic data 
published in Ja’chym et al. (2019)

linear P  

https://ui.adsabs.harvard.edu/abs/2020ApJ...901...71S/abstract
https://ui.adsabs.harvard.edu/abs/2019ApJ...883..145J/abstract


Exercise data sets 
Spectral line mosaic dataSpectral polarisation data

Protoplanetary disk HD 142527 

Band 6 continuum and 12CO(2-1) polarisation 
data published in Stephens et al. (2020)

Jellyfish Galaxy ESO 137-001

Band 6 continuum and 12CO(2-1) mosaic data 
published in Ja’chym et al. (2019)

linear P  

Or use your own data!

https://ui.adsabs.harvard.edu/abs/2020ApJ...901...71S/abstract
https://ui.adsabs.harvard.edu/abs/2019ApJ...883..145J/abstract


Band 6 Full Pol HD142527

Project 2018.1.01172.S, SB: IM_Lup_a_06_TM1

linear pol map 

pol  angle map

cont IQUV cube

spectral IQUV 
cube 



Band 6 Full Polarization data for HD142527
Project 2018.1.01172.S, SB: IM_Lup_a_06_TM1

Polarised intensity 
(linear polarization)  

polarisation 
angle  Continuum, 

Stokes IQUV cube 

V

Q

U

V

I

12CO(2-1) 
moment 1 (I)

Spectral line 
Stokes IQUV cube 



Band 6 mosaic of ESO 137-001

Project 2015.1.01520.S, 
SB: ESO137-0_a_06_TE 

● 12CO(2–1) cube 
● continuum map



Band 6 mosaic of ESO 137-001
12CO(2-1) cube has limited frequency range and highly smoothed spectral 
channels of 10 km/s (manual QA2)



Band 6 Dual Pol ESO 137-001

Project 2015.1.01520.S, ARI-L  data available 

● spw 3 cube with 12CO(1-0) line at 1.3 km/s resolution … but 19 GB!
● full continuum
● all spw mfs and cubes



Band 6 Dual Pol ESO 137-001
In the Request Handler these are located under external products

continuum map

12CO(2-1) cube



Making the cutout from ARI-L data
Do this with CARTA using a region

Select velocity range


