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ALMA 
Going to assume the following… 

• You are new to ALMA and have not yet had experience with the 
relevant documentation… 

• Have not downloaded the ALMA Observing Tool (OT) or even know 
where to get it. 

• Have an absolute killer science case that will be essential to follow-
up with ALMA facilities… 

• Several examples are available for science cases with ALMA since 
Cycle 0… 

• Many of the capabilities presented here were for Cycle 2.  Cycle 3 
capabilities are still undergoing commissioning – defined by end of 
October. 
 

This presentation will (hopefully) just highlight sections of the 
proposal submission processes for ALMA which you can then 

practice during the “hands on” section… 



ALMA Overview 
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  A global partnership to deliver a revolutionary 
millimeter/submillimeter telescope array 

  North America (US, Canada, Taiwan) 
  Europe (ESO) 
  East Asia (Japan,Taiwan) 
  In collaboration with Chile 

  5000 m (16,500 ft) site in Chilean Atacama desert 
  66 telescopes when complete 

  Main Array: 50 x 12m antennas 
  Total Power Array: 4 x 12m antennas  
  Atacama Compact Array (ACA): 12 x 7m 

antennas 
 

 

April 2013 



ALMA in a Nutshell... 
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  Angular resolution down to 0.015” (at 300 GHz) 
  Sensitive, precision imaging 84 to 950 GHz (3 mm to 315 µm) 
  State-of-the-art low-noise, wide-band receivers (8 GHz 

bandwidth) 
  Flexible correlator with high spectral resolution at wide 

bandwidth 
  Full polarization capabilities 
  Estimated 1 TB/day data rate 



ALMA in a Nutshell... 
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  Angular resolution down to 0.015” (at 300 GHz) 
  Sensitive, precision imaging 84 to 950 GHz (3 mm to 315 µm) 
  State-of-the-art low-noise, wide-band receivers (8 GHz 

bandwidth) 
  Flexible correlator with high spectral resolution at wide 

bandwidth 
  Full polarization capabilities 
  Estimated 1 TB/day data rate 

ALMA will be 10-100 times 
more sensitive and have 10-100 
times better angular resolution 
compared to current millimeter 
interferometers 

- All science data archived 
- Pipeline processing 
ALMA is a telescope for 
all astronomers 
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ALMA, Full Science 
50(+12+4) 

6 

8 Collecting Area 
~ sensitivity 

Spectral Coverage 

CARMA 

23 
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ALMA, Full Science 
50(+12+4) 

6 

8 Collecting Area 
~ sensitivity 

Spectral Coverage 

Cycle 1 
32(+9+2) 

Cycle 0 
16(+0+0) 

CARMA 

23 
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Cycle 2 Capabilities 
  34 12m, 9 ACA, 2 TP antennas 
  Bands 3, 4, 6, 7, 8, and 9 available 
  Baselines out to 1.5 km (0.15” resolution at 300 GHz) for 

Bands 3 – 7 (1.0 km for Bands 8 and 9) 
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Cycle 2 Capabilities 
  12m array – 7 configurations with maximum baselines 

ranging from 160 m to 1.5 km 
  Angular resolutions for most compact and most expected 

configurations and maximum recoverable scale without the 
ACA: 
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Cycle 2 Capabilities 

*ACA not offered as stand-alone array 
*TP only for spectral line observations in Bands 3 

- 8 

Maximum recoverable scale 
including 7m array: 
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Cycle 2 Capabilities 
Spectral Capabilities: 
  Up to four basebands can be placed within the two receiver 

sidebands 
  Different correlator modes can be specified for each baseband 
  Up to four spectral windows per baseband are allowed 
  Can smooth data to reduce the data rate (max = 60 MB/s) 
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Cycle 2 Capabilities 

 
 

Mapping modes: 
  Mosaic – one rectangular field consisting of up to 150 

pointings per Science Goal 
  Individual pointings – a mixture of sources and offsets that 

  are not separated by more than 10 degrees on the sky 
  can be observed with one spectral setup 
  can be observed with no more than five separate 

frequency settings that all fall within the same receiver 
band 

*The sum over all sources, offsets, and frequency settings 
must be less than or equal to 150 per Science Goal 
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Cycle 2 Capabilities 
Other: 
  Full polarization continuum measurements for 12-m Array 

observations in Bands 3, 6 and 7 (offered only for specific 
frequency settings) 

  “Spectral Scan” option for spectral surveys or redshift searches 
  Target of Opportunity observations (e.g. monitoring and time-

constrained projects) in one 12m Array configuration with 
restrictions 

Go to the ALMA Science Portal for links to Proposer's Guide and 
ALMA Cycle 2 Capabilities: https://almascience.nrao.edu/ 

Other: 
  Full polarization continuum measurements for 12-m Array 

observations in Bands 3, 6 and 7 (offered only for specific 
frequency settings) 

  “Spectral Scan” option for spectral surveys or redshift searches 
  Target of Opportunity observations (e.g. monitoring and time-

constrained projects) in one 12m Array configuration with 
restrictions 

https://almascience.nrao.edu/


Proposal Checklist - 
ALMA 

• Read relevant documentation (CfP Guide, Primer, etc…) 
• Create an ALMA account by registering at the Science 

Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
• Prepare the Science Case (PDF file) 
• Prepare Science Goals (sources, frequency & correlator 

setup, integration times) within the OT  
• Prepare the Technical Justification (Text box for each 

SG) 
• Make use of the Helpdesk & the Knowledgebase 



Cycle 3 Documentation & Timeline 

• CfP Guide 
• ALMA Primer 
• OT Guide 
• ALMA Tech Handbook 

 
• Timeline for Cycle 3 

• Spring 2015 - CfP  
• Summer 2015 – 

Proposal Deadline 
• Fall 2015 – Start of 

Cycle 3 Observing 
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• Create an ALMA account by registering at the Science 

Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
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• Prepare Science Goals (sources, frequency & correlator 

setup, integration times) within the OT  
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• Make use of the Helpdesk & the Knowledgebase 



ALMA Science Portal @ NRAO 

Helpdesk Login NRAO User Support Call for Proposal 

www.almascience.org 



Proposal Checklist - 
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Downloading the ALMA OT 



Proposal Checklist - 
ALMA 

• Read relevant documentation (CfP Guide, Primer, etc…) 
• Create an ALMA account by registering at the Science 

Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
• Prepare the Science Case (PDF file) 
• Prepare Science Goals (sources, frequency & correlator 

setup, integration times) within the OT  
• Prepare the Technical Justification (Text box for each 

SG) 
• Make use of the Helpdesk & the Knowledgebase 



The Proposal Cover sheet will be 
the place where you include the 
Proposal Title, Abstract, Category, 
etc… 



…entering related other proposals, a 
student program and PIs and Co-Is... 

Science Case will be be 
a PDF with a max of 4 
pages… 



Proposal Checklist - 
ALMA 

• Read relevant documentation (CfP Guide, Primer, etc…) 
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Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
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setup, integration times) within the OT  
• Prepare the Technical Justification (Text box for each 

SG) 
• Make use of the Helpdesk & the Knowledgebase 



A clean slate.  From here, you can: 
• start a new proposal  
• load templates. 



Click here to load the available 
Primer Templates 

Or click here to load 
another project (like a 
Cycle 0 or Cycle 1 
proposal) as a template 



The Cycle 1 Primer Templates. 
Drag the one you’d like to modify, 
from here up to the Proposal 
folder. 



You’re now ready to modify the 
Science Goal (SG)! 

 
Give the SG a brief, descriptive 

name. 
 

A description is useful for you, for 
the technical assessors, and for 

your Contact Scientist should your 
project be approved.  



Source name, 
position, velocity, 
etc. 
 
Let’s make a 
mosaic! 
 
 
Expected source 
properties (for 
tech assessors) 
 
 
 
Set up the mosaic.  
But first… 



First need to define 
the spectral setup. 
 

Click here to get a 
splatalogue window 
to select a particular 
spectral line. 



Filters can be used to narrow the search 

Select a line from the list 



Double click this field to 
select the desired 
bandwidth/resolution 



A rest frequency can be entered 
manually into this field. 



The spectral tab gives you 
a graphical visualization of 
the spectral setup. 
The vertical bars are 
orange.  This setup is 
okay! 



Setting up the mosaic in the Field Setup 
 
Define the length, width and position angle of the region 
to mosaic.  Default is to separate the field centers by 
about 48% of the primary beam (the Nyquist rate). 

No more than 
150 12m Array 
pointings in 
Cycle 2. 

Estimated 
number of 7m 
Array 
pointings 



Control and Performance defines the 
required angular resolution, sensitivity, 
largest angular scale, etc. 

With the desired 
angular resolution, 
maximum scale, and 
sensitivity (see pages 
13-15 of the Cycle 2 
Primer),  
ACA observations are 
recommended for this 
project. 



 
Click Time Estimate to 
see how long these 
observations will take.  
Must be less than 100 
hours in Cycle 2.  







The Spatial tab gives a graphical 
visualization of the Field Setup.  

Select a background 
image from an online 
image server 



Or load a local fits image 

You can turn “on/off” the mosaic beam 
pattern using this button.  
Each circle is the size of the primary beam, 
centered on the field center 



Or load a local fits image 

You can turn “on/off” the mosaic beam 
pattern using this button.  
Each circle is the size of the primary beam, 
centered on the field center 



What’s New in the Cycle 2 OT? 

Custom Mosaics using 
Individual Pointings 



What’s New in the Cycle 2 OT? 

Templates for standard 
single continuum 



What’s New in the Cycle 2 OT? 

Full Polarization for 
Bands 3, 6 and 7 



What’s New in the Cycle 2 OT? 

Multiple spectral specs, 
spectral averaging 



What’s New in the Cycle 2 OT? 

Multiple spectral specs, 
spectral averaging 



What’s New in the Cycle 2 OT? 

Automated Spectral 
Scan mode and tunings 



What’s New in the Cycle 2 OT? 

Visual Representation 
of the Spectral Scan 
Mode – Actual spectral 
coverage vs. requested 
coverage 



What’s New in the Cycle 2 OT? 

Multiple array 
configuration time 
estimates based on 
resolution and largest 
angular scale. 



What’s New in the Cycle 2 OT? 

Entering Time 
Constrained observations 
– Dates, Epochs or 
Monitoring  
 
appropriate justification 
or additional information 



Proposal Checklist - 
ALMA 

• Read relevant documentation (CfP Guide, Primer, etc…) 
• Create an ALMA account by registering at the Science 

Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
• Prepare the Science Case (PDF file) 
• Prepare Science Goals (sources, frequency & correlator 

setup, integration times) within the OT  
• Prepare the Technical Justification (Text box for each 

SG) 
• Make use of the Helpdesk & the Knowledgebase 



What’s New in the Cycle 2 OT? 

NEW Technical Justification 
 
Must be entered separately 
for each Science Goal… 



Proposal Checklist - 
ALMA 

• Read relevant documentation (CfP Guide, Primer, etc…) 
• Create an ALMA account by registering at the Science 

Portal (almascience.org) 
• Download the Observing Tool (OT) & related guides 
• Prepare the Science Case (PDF file) 
• Prepare Science Goals (sources, frequency & correlator 

setup, integration times) within the OT  
• Prepare the Technical Justification (Text box for each 

SG) 
• Make use of the Helpdesk & the Knowledgebase 



ALMA Science Portal @ NRAO 

Helpdesk NRAO User Support 

www.almascience.org 



ALMA Helpdesk @ NRAO (logged in view) 

Helpdesk NRAO User Support 

help.almascience.org 



ALMA  I can use a hand… 
Have no fear, the ALMA Helpdesk is here… 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Now its your turn… 

We have prepared a “playbook” for setting up an ALMA 
Proposal.  You can follow the playbook from here: 
http://casaguides.nrao.edu/index.php?title=OT_tutorial_SISS 
 
If you want to try and set up an ALMA OT Phase 1 Proposal 
based on your science, try looking up the “Did you Know?” 
document prepared here: 
https://science.nrao.edu/facilities/alma/facilities/alma/didyouknow 
 
There are specifications on sensitivity, largest angular scale, 
angular resolution, spectral set-ups, etc…that will help guide you 
through the proposal preparation process. 

http://casaguides.nrao.edu/index.php?title=OT_tutorial_SISS
http://casaguides.nrao.edu/index.php?title=OT_tutorial_SISS
https://science.nrao.edu/facilities/alma/facilities/alma/didyouknow
https://science.nrao.edu/facilities/alma/facilities/alma/didyouknow
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