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Cycle 3 Capabilities	

•  At least 36 x 12-m antennas, plus 10 x 7-m antennas (for short baselines)          

and 2 x 12-m antennas (for zero-spacing aka Total Power™) 	

•  Receiver bands 3, 4, 6, 7, 8, 9, & 10 (wavelengths of about 3.5 to 0.32 mm)	

•  Baselines up to 2 km for Bands 8, 9 and 10 (high frequency)	


•  up to 5 km for Band 7, and 	

•  up to 10 km for Bands 3, 4, & 6 (lower frequency)	


•  Both single field interferometry and mosaics of up to 150 pointings 	

•  Spectral-line observations with all arrays and continuum observations with the 12-m 

Array and the 7-m Array.  Single dish use will be limited to spectral line observations 
in Bands 3 to 8 (no singledish continuum, no standalone singledish spectral line)	


•  Linear polarization (on-axis, continuum in Band 3, 6 and 7, no ACA, no mosaics, no 
spectral line, no circular polarization)	


•  Mixed correlator modes and multiple spectral windows (both high and low frequency 
resolution in the same observation if not on the same baseband)	


•  The maximum observing time per proposal, as estimated by the OT, is 100 hrs.	




Be aware of the configuration schedule	
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This constitutes the tentative plans for configuration schedule in the coming cycles, i.e. every two cycles 
the best weather conditions at southern winter will interchange between long baselines (to benefit 
projects that need the highest resolutions) and most compact configurations (to benefit projects at 
higher frequencies). In this way different LST ranges for long baselines and high frequency projects will 
also be covered.  

Projects unlikely to be scheduled (see Table 3 for details): 

1. High frequency projects (band 7,8,9, and 10) around the Altiplanic winter (December-February) 
have a low chance to be observed even in the most compact configurations 

2. High frequency projects (band 7,8,9, and 10) during day time are less likely to be observed due 
to the poorer atmospheric stability and higher system temperatures. 

Table 3: 12-m Array Configuration Schedule for Cycle 3 

Start Dates Configuration  Night LST  Not recommended 

2015 October 1 C36-8 ~17h - 9h High frequency projects especially 
during day time (LST ~10h-16h) 

2015 November 10 C36-7 ~19h - 11h High frequency projects especially 
during day time (LST ~12h-18h) 

2015 December 29   
(Maintenance in February) C36-1 ~00h - 16h 

High frequency projects any time , 
specially during day time (LST 
~17h-23h)  

2016 March 22 C36-2 ~04h - 20h High frequency projects day time 
(LST ~21h-03h) 

2016 April 19 C36-3 ~07h - 23h High frequency projects day time 
(LST ~00h-06h) 

2016 May 10 C36-4 ~08h - 00h High frequency projects day time 
(LST ~01h-07h) 

2016 May 31 C36-5 ~10h - 02h High frequency projects day time 
(LST ~03h-09h) 

2016 July 5 C36-6 ~13h - 05h High frequency projects especially 
during day time (LST ~06h-12h) 

2016 August 30 C36-7 ~16h - 08h High frequency projects especially 
during day time (LST ~09h-15h) 

Notes for Table 3: Dates include relocation time at the end of every configuration 

5.3 Summary of Cycle 3 capabilities and limitations 
The Cycle 3 capabilities are described in Appendix A.  In summary they are: 

x At least thirty-six 12-m antennas in the main array, and ten 7-m antennas (for short baselines) 
and two 12-m antennas (for making single-dish maps) in the ACA 

x Receiver bands 3, 4, 6, 7, 8, 9, & 10 (wavelengths of about 3.1, 2.1, 1.3, 0.87, 0.74, 0.44, and 0.35 
mm, respectively) 

x Baselines up to 2 km for Bands 8, 9 and 10 

extended 

compact 



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

You can click to add 
blank Science Goals 
or use “Edit->Add … ”



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

Or click here to load 
another project (perhaps 
on old one of yours) as a 
template 



The upper part of the proposal cover 
page is where you define the proposal: 
Title, Abstract, Category, Keywords, note 
related/previous proposals …  



Science Case will be a PDF 
with a max of 4 pages, 
including figures. 

Further down in the same window, 
select PI/Co-I’s from a search of 
registered ALMA users and attach 
the Science Case from a .pdf on disk 



Drag one SG you’d like to modify, 
from here up to your Proposal 
folder. Remember saving to disk! 

Put a Science Goal into the Planned 
Observing node in the J-tree 
(wonkish J), either creating it from 
scratch or cloning as shown below 





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 modify the 
Science Goal (SG) 

     give a brief, descriptive name. 



If you resolve a 
name, carefully 

check all the 
returned info

Source name, 
position, proper 
motion, velocity 

velocity rest 
frame

New: more than
 one field source

can have a mosaic  
but it’s all mosaics 
or none, make sure 
your 1st source is a 
mosaic if you want 

several

Rectangular 
mosaic or 1/more 

pointings?

 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

New:  Linewidth 
only given in
 velocity units 
km/s or m/s

New:  Cycle 3 OT calls this FK5 J2000 (to distinguish from ICRS)



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

Select a background image 
from an online image server to 
enable visualization. Images 
aren’t persistent in the .aot. 

New: Put a mosaic around more than one field source 



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 

New: Put a mosaic around more than one field source 



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 

New: Put a mosaic around more than one field source 



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. 

Estimated 
number of 7m 
Array 
pointings 

New: Put a mosaic around more than one field source 



New: you can 
read/write the 

pointings from/to 
a text file

New: You can use 
the ACA and Total 

Power with 
individual 
pointings

Offsets or absolute positions.  
The OT will go back/forth if you 

check/uncheck “Offset” 
Quirk: to access this, uncheck 

“custom mosaic” 

Custom Mosaics use individual 
overlapped pointings specified as 

offsets.  If pointings aren’t 
contiguous, uncheck   

The NON-MOSAIC CASE   



#1 Add windows in ≤ 4 
basebands of width  
≤ 1.875 GHz 
 

Define the spectral 
setup. 
 



#1 Add windows in ≤ 4 
basebands of width  
≤ 1.875 GHz 
 

Define the spectral 
setup. 
 

Rest frequency can be entered 
manually, OT will show sky freq 



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 



Multiple spectral specs, 
spectral averaging 

Spectral specs share a 
baseband, sum of shares 
can’t exceed 1 

Failing to rename a spectral 
window is a validation error. 
Please give useful names. 



New: spectral windows can have 
different total width but still must 
have the same resolution 

Spectral averaging reduces resolution and data rate   



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

Try here first 



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

Drag the green slider to 
slide the whole VIEW Click in the yellow area to 

MAGNIFY 

Drag the yellow vertical to 
move the first LO but you 
probably don’t want to 

When all hope seems lost 



Standard single 
continuum setups; 
new: can be modified 
with justification 

Full Continuum & Polarization 
 

New: Band 10!

Full Stokes (linear pol) 
for Bands 3, 6 and 7
New: User can edit 

frequencies used for 
full polarization

NEW: Width of TDM (time-domain multiplexing pseudo-continuum) 
windows is shown as 1.875 GHz, results are not changed

Jargon:
Narrower spectral line windows are FDM frequency-domain multiplexing



Automated spectral scan - I 

Automated Spectral 
Scan mode and tunings 

There are “issues” with 
OT time estimates for 
spectral scans 



Automated spectral scan - II 

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



Control and Performance defines the required 
angular resolution, sensitivity, largest angular 
scale, etc.  In conjunction with expected 
source properties defines dynamic range, S/N, 
integration times, array configurations 

Array properties summarized 
New: Varies with declination 



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

Specify the desired angular 
resolution and the largest 
structure in the map area 

New: Use 0 for a true point 
source. There is no default! 

New: LAS = 0” isn’t “I don’t 
want to resolve the source,” 
it’s “the source can not be 
resolved by ALMA” 



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

The “Suggest” 
button will tell 
you when the 
ACA is needed 

Some combinations 
of angular scale and 
resolution require 
the ACA and/or give 
2 12m array configs 

New:  Can have 7m 
ACA without 12m TP 



True sky distribution 

ACA “Compact” 

“Extended” “Semi-Extended” 

 Observed with different ALMA configurations 

What is the 
Largest Angular 
Scale here? 

Credit: Allegro group in Leiden 

Think about your target… 



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

Specify final desired noise level 
(Jy/beam) and bandwidth over 
which that should be measured 

Driven by 
your 

science!



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

Specify final desired noise level 
(Jy/beam) and bandwidth over 
which that should be measured 

Sure



The sensitivity calculator is available separately in the OT (or on the web) 



You can see 
how much 
time you need 
and get a 
breakdown 

New: Total power will not be scheduled  
when 12m+7m synthesis suffice 

Time estimates - I 



Time estimates - II 

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



Time constrained observing 

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



What else new in Cycle 3 OT? 

New: Clicking on an 
error usually takes you to 
the problem directly 



Tech Justification New for Cycle 3!! 

Here would be the standard required justification of 
the sensitivity parameters

There are separate sections for Sensitivity, 
Imaging and Correlator setup


Each requires its own 50+ word 

justification



Tech Justification New for Cycle 3 

Exceptions to standard practice require separate 
justification.   Here, the OT notes that the ACA is 

selected even though the OT thinks it is unneeded.

Here would be the standard required justification of 
the imaging parameters

Here would be the regular required correlator justification



Keep tabs on your progess by validating 

Here would be the regular required correlator justification



Use preferences to customize 



New: Project-level Total Time and 
Data Volume Summary can also be 
seen after right-click on Proposal 

 



Click here to make sure that your 
project can be validated by the OT.  
If it won’t, you will not be able to 
submit (submission also validates) 

When you are satisfied that 
your proposal is complete, 
click here to submit your 
project to the ALMA Archive 

NOTE: Projects submitted to the 
archive are indelibly watermarked 

with the Cycle # and CAN’T be 
submitted in other cycles.  They can 
be used as templates but you might 

wish to save a “pristine copy” 



Summary: New for Cycle 3 OT 
 For Cycle 3, there are a relatively small number of major new "ALMA" features: 
  
  + Band 10 (780 – 950 GHz) 
  + Free choice of TDM frequency for continuum/polarization (with justification) 
  + 36 12-m array, 10 7-m array, 2 TP (use of ACA w/o TP) 
 
There are more new "OT" features: 
 
    + Sesame is now used to query source information (but still check all returned info!!) 
    + A Science Goal can contain multiple sources with rectangular field definitions 
    + The TP mapping area is automatically calculated for custom mosaics or single pointings 
    + Import/export of pointing positions has been updated slightly 
    + Absolute positions can be used for pointing centers 
    + “Point source” button has been removed, use 0 for LAS, there is no default 
 
    + Various improvements to time-constrained interface 
    + Technical Justification node completely overhauled 
    + Total time for a proposal can be displayed in the main OT GUI – Under “Tool” in menu bar 
     
 



For more info: ���
 https://almascience.nrao.edu/ 

The Atacama Large Millimeter/submillimeter Array (ALMA), an international astronomy facility, is a 
partnership of Europe, North America and East Asia in cooperation with the Republic of Chile.  
ALMA is funded in Europe by the European Organization for Astronomical Research in the 
Southern Hemisphere (ESO), in North America by the U.S. National Science Foundation (NSF) in 
cooperation with the National Research Council of Canada (NRC) and the National Science Council 
of Taiwan (NSC), and in East Asia by the National Institutes of Natural Sciences (NINS) of Japan in 
cooperation with the Academia Sinica (AS) in Taiwan.  ALMA construction and operations are led on 
behalf of Europe by ESO, on behalf of North America by the National Radio Astronomy Observatory 
(NRAO), which is managed by Associated Universities, Inc. (AUI), and on behalf of East Asia by the 
National Astronomical Observatory of Japan (NAOJ). The Joint ALMA Observatory (JAO) provides 
the unified leadership and management of the construction and operation of ALMA. 


