
The ALMA Proposal Preparation Process 

Statia Cook
Credits: NRAO, M. MacGregor  

Atacama Large Millimeter/submillimeter Array 
Expanded Very Large Array 



This talk is for you if…

•  You have a fabulous science case that is essential to 
follow-up with ALMA! 

 
•  You are new to ALMA and/or you have not used the 

ALMA Observing Tool (OT) before. 

•  You were familiar with past cycles and wonder what 
Cycle 6 capabilities are now available, and/or want a 
refresher on how to use the OT. 

 
 



TIMELINE FOR CYCLE 6 

March 20 Call for Proposals 

Apr. 19@15UT* Proposal Deadline 

End of July Results to PIs 

August 2018 PIs submit SBs 

Oct. 2018 Start of Cycle 6 

Sept. 2019 End of Cycle 6 

*15 UT is 11AM East Coast time (EDT)!  



Proposal Checklist  

ü Read relevant documentation  
ü Create an ALMA account  
ü Download the Observing Tool (OT)  
ü Prepare the Science Case 
ü Prepare Science Goals within the OT  
ü Make use of Helpdesk & Knowledgebase 
ü Submit! 
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Cycle 6 Documentation 

Call for Proposals (1 page) 
Proposer’s Guide (50 pages, vital facts) 
ALMA Primer (40 pages, broad overview) 
ALMA Tech Handbook (220 pages, 
detailed) 
OT Documentation (many tutorials) 

MASTER LINK: 
https://almascience.nrao.edu/documents-and-tools  
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www.almascience.org 
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Downloading the ALMA OT

Using webstart is easier and has the 
advantage that it checks for and will 
download a newer version at startup 



OT Video Tutorials
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• Free-form PDF document 
•  12+ font, English only 
•  20 MB file size 
•  4 pages (6 for Large Projects) 

• Must include: 
•  Astronomical importance 
•  Estimated intensity, S/N 

• May include: 
•  Figures 
•  Tables 
•  References 

• Should include: 
•  Why ALMA?! 
 

Science Case 



●  Observations than can be fully specified by the regular 
proposal submission.  

 
●  Includes standard and non-standard modes. 

 Regular Projects 

Several Types of Projects/Proposals 



•  15% of available time 
 
•  Any 12-m project >50 hours, or standalone ACA > 150 

hours 
 
•  Standard observing modes 
 
•  Automatic ‘A’ grade 
 
•  +2 pages for Science Case 

•  Data/Project management plans 
•  Enhanced Data Products 

 
 

 Large Projects 



ToO (Target of Opportunity) 

•  Transient events occurring at frequent and 
unpredictable intervals (e.g. gamma ray bursts).  

•  Regular proposal submission. 

•  Target list may be left unspecified, observing modes 
and sensitivity requests must be specified  

•  Triggers needed and maximum response time 

VLBI 

•  5% of available time 
•  ALMA VLBI programs must have been submitted to 

the appropriate VLBI network by their independent 
deadline. 



DDT (Director's Discretionary Time) 

•  5% of available time 
•  Submission at any time, for current cycle 

1.  Immediate (<3 weeks) observation of a sudden 
and unexpected astronomical event. 

2.  Observations of a highly competitive scientific topic, 
motivated by developments that have taken place after 
the regular proposal submission deadline. 

3.  Follow-up observations of a program recently 
conducted with ALMA or any other observing facility, 
quick implementation is expected to provide 
breakthrough results. 



When Preparing Your Science Case, 
Don’t Forget the Capabilities and 
Constraints of Cycle 6! 

•  LST range available for each configuration. 
•  Source declination, particularly for compact 

configurations: antenna shadowing. 
•  Capabilities, especially new capabilities: circular 

polarization (with restrictions), Band 8 ACA, larger Band 
6 IF bandwidth. 

•  Data rate (70 MB/s limit). 
•  Duplication checks. 



Checking for Duplication: Proposal is a 
Duplication If ALL Conditions Met: 

 •  Frequency:  
–  Continuum: rms better by a factor of ≤ 2, frequency is within a 

factor of 1.3 – or –  
–  Spectral line: central freq. in any FDM window within prev. window, 

sensitivity per channel better by factor of ≤ 2 
•  Angular resolution: 

–  Differs by a factor of ≤2  
•  Coverage: 

–  Single-field: position coincides within the half-power beam width of 
the other observation – or –  

–  Mosaic: more than 50% of the proposed pointings are within the 
half power beam width of other observation 



Checking for Duplication 

•  Duplications are not allowed, unless scientifically justified 
•  PIs are responsible for checking their proposed 

observations against the Archive and the list of Grade A 
programs: 
–  https://almascience.nrao.edu/proposing/call-for-

proposals/duplications. 
•   PIs will not be penalized for proposing duplications of 

previous cycle observations if they had no way to know 
about them. 



Go to the science portal: https://almascience.nrao.edu 
- Click on “Data” and select “Archive” 

The ALMA Archive

Use the archive to check for duplication, get your own 
data, or download publicly available data 



Find data in archive:�
Archive Query

http://almascience.nrao.edu/aq/ 



Archive Query



•  All data downloaded as tar files 
•  Large data sets may be broken into several pieces 

–  Name is [project_code]_[OUS_ID]_m_of_n.tar 
–  Raw data packaged as one tar file per execution block 

(EB) 
•  name is [project_code]_[EB_ID].asdm.sdm.tar 

•  For Cycle 0-5 projects, cannot directly download 
individual data products but potentially coming in Cycle 
6… 
–  FITS images 
–  Diagnostic plots, etc. 

Downloading the data:�
Request Handler
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ALM
A 

 I could use a hand…
Have no fear, the ALMA Helpdesk is here… 
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•  Can resubmit as often as needed, server is busy right before 
the deadline! 

•  Standard and ToO proposals reviewed by the ALMA 
Proposal Review Committee (APRC) and the ALMA Review 
Panels (ARP).  

•  Proposals assessed for overall scientific merit of proposed 
investigation and potential contribution to the advancement 
of scientific knowledge. 

•  All proposals subject to Technical Assessment by JAO and 
ARC experts.  

•  Outcome of the Proposal Review Process communicated to 
PIs end of July 2018.  

Submission 



●  A: Proposal was assigned the highest priority and will 
be carried over into Cycle 7 if it is not completed in 
Cycle 6.  

 
●  B: was assigned a high priority but will not be carried 

over into Cycle 7.  
 
●  C: Scientifically fruitful proposals, will be observed if a 

higher-grade proposal is not available for current 
conditions. 

After submission 



Phase II 
•  PIs review their scheduling blocks 
•  Change requests go to the Helpdesk, and possibly a 

formal change request  
•  Being prompt helps ensure your project can be 

observed! 
 

•  Then wait – dynamic scheduling means your Contact 
Scientist doesn’t know when your project will run.  As 
observations are made, updates are shown in the SnooPI 
tool on the Science Portal: 

https://almascience.nrao.edu/observing/snoopi 

After submission 



• Ensure reliable final data product​ 
• Desired sensitivity, resolution (as specified by PI)​ 
• Ensure calibration and QA imaging free from major 
artifacts​ 
 
• Warning: Errors in PI-supplied parameters are outside 
scope of QA process, including:​ 

• Incorrect source coordinates​ 
• Inadequate frequency specification​ 
• Inadequate sensitivity limits​ 

Goals of Quality Assurance (QA) Process  



Data delivery

• Data delivered after passing Quality Assurance (QA) 
• Download data from Archive Query and Request Handler 
tools on the ALMA Science Portal 
• Delivered data include: 

• Calibration tables and diagnostics 
• Preliminary images (better products may be possible 
with more careful continuum identification & interactive 
cleaning) 

•  For more information, see Sections 11, 12, 14, and 
Appendix C of ALMA Technical Handbook 



Resources After Data Delivery
• HelpDesk 
• Face-to-face visits in Charlottesville: https://science.nrao.edu/facilities/
alma/visitors-shortterm 



Proposal Checklist  

ü Read relevant documentation  
ü Create an ALMA account  
ü Download the Observing Tool (OT)  
ü Prepare the Science Case 
ü Prepare Science Goals within the OT  
ü Make use of Helpdesk & Knowledgebase 
 



When the ALMA OT starts

First you see this 

Then you see this 



Click here to load the standard 
templates that  are distributed  
with the OT 

Click here to load a project 
(perhaps an old one of 
yours) from disk as a 
template 

Since Cycle 4,  a previously-submitted project  
can be opened as a new proposal from 
the science archive 

New! for Cycle 6, an old DDT proposal can be 
opened from the archive as a new proposal 



A clean slate.  From here, you can: 
•  Start a new proposal  
•  Add blank Science Goals (SG) 
•  Load templates with example SG 

You can right-click 
and add blank Science 

Goals 

Grab and move stipled 
bars to resize panes 

arrowheads 
minimize, 
maximize 

panes 



Each Science Goal may contain one 
or more sources of the same target 

type (individual pointing(s) or 1 
mosaic), and is limited to one 

correlator setup with up to five 
frequency tunings, one calibration 

strategy, and one set of Control and 
Performance parameters. Max 150 

pointings. 



A description is useful for you, for 
the technical assessors, and for 
your Contact Scientist after your 
project is approved.  

You’re now ready to flesh out 
the Science Goal (SG) 

Give the SG a brief, descriptive name. 



When you 
resolve a 

name check 
all returned 

info 

Source name, position, 
proper motion, velocity, 

velocity rest frame.  
LSR gone, use LSRK 

 The expected 
source properties 
are used with the 
spectral setup, 
desired angular 

resolution, rms, to 
set the S/N, 

dynamic range and 
overall project 

viability 

Since Cycle 4, OT defaults to ICRS, the standard radio coordinate system  

Rectangular mosaic 
or 1/more offset 

pointings? 

Circular polarization is 
new!  Smallest expected 

circular pol. fraction 
here is 1.8% for line or 

continuum 



Pointings must overlap another pointing at the edges of their 
HPBW and all must be within 5o of the source coordinate 

 
 

Pointings can be given as offsets or absolute sky positions, the 
OT will convert between those if you check/uncheck Coord Type 

 Clone a Field Source, 
add, load, export. Delete 

is greyed when only 1 
source in SG 

Read/write the offset 
pointings from/to a text 

file.  

New! Reset 
leaves one 
pointing at 

0,0 

Illegal! 



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

Select a background image 
from an online image server 



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).   
HPBW for the 12m antennas are 1.13λ/D 

No more than 
150 12m Array 
pointings. 

Estimated 
number of 7m 
Array 
pointings 



The spectral tab gives you a 
graphical visualization of 
the spectral setup. The 
orange vertical bars are 
sidebands.   

Drag the green slider to 
slide the VIEW 

Drag the yellow vertical to 
move the first LO 

Click in the yellow area to 
MAGNIFY 

Zoom in here to start 



This option will call up a version of 
the spectral line picker.  Windows 
added this way retain line id and 
other info from the Splatalogue 

1) ADD spectral 
windows to get 

started! 

Frequencies may also be 
entered by hand 



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

Array properties summarized 



Specify the desired rms Jy/
beam noise level and the 
bandwidth over which that 
should be measured 

For line work the bandwidth for 
sensitivity must not be less 
than the channel spacing in the 
representative spectral window 

Control and Performance shows what 
resolution and angular scales are 
observable and defines required angular 
resolution, sensitivity, largest angular 
scale etc 



Angular resolution options control which 
configurations and combinations of arrays 
are considered 

Flux - Temperature 
conversion at the 
desired resolution 



With “ANY” there is no largest 
angular scale (0 by definition) or 

angular resolution and the 
project is supposedly suitable 
for any non-LB configuration 

The “ANY” option replaced older 
ways of specifying a point 
source but is more general 



With Standalone ACA there is a 
largest angular scale but the 
angular resolution is fixed by 

the observing frequency in the 
representative spectral window 

New!  Band 8 is no 
longer a non-

standard observing 
mode, so can be 

used with 
Standalone ACA 



Standalone ACA is more 
convenient than before. There is 
a largest angular scale but the 

angular resolution is fixed 

The time estimate is where you can 
see how the OT has grouped your 

targets into clusters, each of which 
will be in a different schedule block  



SG Time Estimates  

This project needs 12m 
+ 7m synthesis owing 
to the combination of 
angular resolution and 
largest angular scale 

Click the time estimate 
to see how much time 
you need and get a 
breakdown by array 
and on-source vs. 
overhead for the 12m 
synthesis 



Single source time estimates 

Note that the OT calculates the number of 
executions based on an estimate of the 

maximum duration of an SB.  This means 
that adding a little bit of on-source time can 
sometimes make for a significantly larger 
total time if another execution is implied 



Technical Justification  

There are separate standard sections for Sensitivity, Imaging and Correlator 
and another may appear to allow you to justify some of the parameter 

choices you may have made 
 

Each requires its own 50+ word justification 
 

Each standard section comes with a summary of the requested input 
information to detail the different technical aspects of your program. 

Here would be the standard required justification of the 
sensitivity parameters 



Click here to make sure that your 
project can be validated by the OT.  
If it doesn’t validate the archive will 
reject it. 

When you are satisfied that 
your proposal is complete, 
click here to submit your 
proposal to the archive 

Note the spiffy new icons! 

When the time is ripe … validate & submit 



Clicking on a validation 
error usually takes you 
to the problem directly 



Case Study: Gas and dust in local minor merger remnants 

ALMA OT Hands-On Session!

Case study developed by Kate Rowlands (JHU)


