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Prioritisation of CSV circa 2014 
 

ASAC, 17th December 2013 
 

Shortly after the ALMA Cycle 2 deadline, ASAC was given a document entitled 
“Priorities for CSV Moving Forward”, attached here as an Appendix. This was 
discussed at ASAC telecons on December 9th and 16th. 
ASAC believe that whilst effort is available, JAO should proceed with the 
commissioning plan, as outlined. ASAC will revisit the balance between 
commissioning and science in March, when the commissioning will slow down. 
ASAC believes that the scientific priorities and goals should be as follows: 
1.  Long baselines.  5 km is a reasonable goal for Cycle 3.  Shorter 
baselines will be acceptable if many difficulties are encountered.    
2.  Bands 4 and 8.   These must be commissioned because they were 
offered in Cycle 2. 
3.  Observing efficiency.  Improving the observing efficiency is important and 
some time should be invested here.  Presumably CSV time is needed mostly to 
test revised software, since passband reproducibility could be tested with 
ongoing science observations. 
Note: At some time in the future ASAC would like to review the reasons for the 
data-rate limitations that led to a trade-off between number of channels and 
bandwidth for many Galactic projects in Cycle 2.  Is this caused by WVR 
calibration and 6s records?  Will even greater restrictions be needed on longer 
baselines, which require short integrations? 
4.  Continuum single dish.  This should not be a high priority.  
5.  Calibration performance.  It is more important to characterise the system 
performance than to spend a lot of time now pushing to meet the specification.  
We advocate a pragmatic approach, even if it means the original specifications 
take some considerable time to achieve.  
6.  Bands 9 and 10.  Increasing the efficiency of Band 9 should be the initial 
goal.  At some point, however, there is a trade-off between a better Band 9 and 
the availability of a new band. Depending on how hard things turn out to be with 
Band 9, there may be need to switch to commissioning Band 10.  
7.  Number of elements.  ASAC would like to see 42 and 50 12m antennas 
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adopted as the goals for Cycles 3 and 4, respectively.  Testing the correlator 
with >50 elements is desirable, so that maintenance of two correlators is not 
longer required, but the likelihood of so many antennas being available in 2014 
is low so pragmatism suggests it should not be a high priority at this stage. 
8.  Subarrays.  ASAC believes it is important to speed up commissioning of 
subarrays, but long-baseline testing should not be jeopardised to implement 
subarrays a few months sooner.  
Other items:  It is difficult to rank the whole list, but ASAC recognises that 
projects that are in part externally funded, like the ALMA Phasing Project, may 
need special priority.  Both APP and Band 5 are scientifically important.  We 
would like to see a realistic estimate of the commissioning effort for the APP. 
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Appendix 
 

Priorities for CSV Moving Forward 
Stuartt Allan Corder (CSV PS) 
December 4th, 2013 
 
AI: The Board asked the JAO to provide its priorities and schedules to optimize and 
carry out ongoing development of array capabilities in advance of the next ASAC telecon 
(December 9th) in order to charge the ASAC to look at these and give scientific 
prioritization. 
 
1. General Concerns 
 
The CSV staffing profile will change dramatically after Q1 2014.  In Q1+Q2 we expect 
CSV related staff reductions of ~>50% at the JAO, depending on pending extensions, 
continued in kind contributions, etc. 
 
In Cycle 2 (1 June 2014), we expect regular CSV observations in only 4 of 14 or 7 of 21 
days, depending on needs.  This implies that progress delayed from Q1+Q2 of 2014 will 
be restricted by telescope time, system stability, and staffing as opposed to now where 
we are largely in a staff and system stability regime.  Given the roll over of projects 
and the expected efficiency gains on 3 critical fronts (2 already implemented), we do not 
expect Cycle 2 execution issues, provided we have stable power and pads/transporters 
available for efficient reconfiguration.  We do however worry about a continued heavy 
development load on software.  In this regard we will attempt to push full validation of 
software to the period of mid-January to mid-March (of each year) and spend minimal 
time during the year doing only basic checks along the way and utilizing the stable 
version of software whenever possible. 
 
While some system performance aspects may not seem to be a high priority now, they 
can be done with a reasonably stable system, therefore increasing the usable fraction of 
data in commissioning time.   
 
Given this, it is our belief that a reassessment of balance between science vs 
commissioning in terms of telescope time should be deferred until March.  At that 
point we will know more about the statistics of cycle 1 completion including efficiency 
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improvements and the status of the extended arrays.   At that point, CSV will become 
much more staff limited as well and a reduction of array time might be more 
appropriate.   
 
2. Required Capability Expansion: These are items that we at the JAO consider very 
high priority. 
 
 #1 Long baselines:  

Target for Cycle 3: at least 10km at bands <7, at least 5km for bands 7-8, 
at least 3km for band 9. 

Timescale: September – November 2014 
Limitations: reconfiguration time (4 weeks total), array element 

availability (limits coverage/extent), pad/transporter availability, depends on 
other software developments (online WVR enhancements, fast switching) 

Questions for ASAC: 1) Is the priority of this item consistent 
with scientific requirements?  2) At what point should we stop 
pushing hard given we will invariably meet with unforeseen 
limitations and the useful scope of the longest baselines may be 
limited?  5km?  10km?  Fully range?  3) If we do not meet the 
critical extent, do we take longer or resume science? 

 
 #2 Completion of band 4 and 8 commissioning: 
  Offered for Cycle 2 
  Timescale: March-April 2014 
  Limitations: Final numbers of useful antennas at the AOS not as large 
as expected (generally limited numbers of array elements, with a limited number 
having bands 4 and 8) 
  Questions for ASAC: None.  This has to be done. 
 
 #3 Sessions and calibration performance: 
  Target for Cycle 2: Improves efficiency, reduces bandpass/amplitude 
calibration.  This can save ~20-25 minutes per SB execution except for the first 
execution in cases where the same SB is executed more than once. 
  Timescale: December 2013-May 2014   
  Limitations: Requires significant array time to characterize the 
performance, requires people to look at the data in detail. 
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  Questions for ASAC: It is our assertion that saving ~45 
minutes for a 4 hour “transit” is well worth the investment of time in the 
short run, especially when we have the people.  Agree? 
 
 #4 Single dish improvements: 
  Target for Cycle 2: Improved execution of spectral line single dish 
observations at bands 3-8 including look up tables for efficiencies. 
  Target for Cycle 3: Single dish continuum observations with fast, 
continuous scanning 
  Timescale: December 2013-May 2014 (improved single dish), 
March-September (continuum single dish) 
  Limitations: Requires software delivery in February 2014, SSR 
development by scientists here 
  Questions for ASAC: Are there other items in the remaining 
list of capabilities/improvements that you would place higher than the 
continuum single dish?  (We can stop the CSV use of time on this item, but 
the software development is already coming.) 
 
 #5 Calibration/Array Element performance, including daytime: 
  Target for Cycle 2/3: Characterize the performance of the system as an 
array and as array elements during nighttime operations and limited (bands 3-6) 
daytime  
  Timescale: January-May 2014 
  Limitations: Requires coordination with engineering, especially since 
subarrays will not be available 
  Questions for ASAC: From the point of view of the scientific 
community, how much of a problem is it that absolute calibration limits 
against the specs are not well determined?   
 
 #6 Band 10, DSB improvements in sensitivity/flexibility: 
  Target for Cycle 3: JAO asserts that 90-deg switching and 
band-to-band phase transfer should be commissioned before band 10.  
  Timescale: June-August 2014 
  Limitations: Requires installation, a reasonable sub-configuration of 
the array on the relevant timescale, and software development/bug fixes. 
  Questions for ASAC: Would you prioritize band 10 over 
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90-deg switching and band-to band phase transfer, i .e.,  is a limited use 
band 10 more important to you than sensitivity and calibration 
improvements to band 9 (and subsequently 10)? 
 
 #7 Up to 50 Array Elements 
  Target for Cycle 3: We have yet to validate the performance of the 
baseline correlator with the intended full complement of array elements. 
  Timescale: May 2014 
  Limitations: We must have 50 array elements available for use, 
including antennas of all types. 
  Questions for ASAC: Do you feel that the validation of the 
performance of the array with more than 50 array elements should be 
placed on a similar level or lower level of priority?  This would effectively 
be the maximum sensitivity state for the array. 
 
 #8 Subarrays: 
  Target for Cycle 3: Computing development cycle is the driver here. 
  Timescale: August 2014 (computing), Jan-Feb 2015 (commissioning) 
  Limitations: Computing development completion clashes with long 
baseline campaign target.  Deferment of subarray testing to December 2014 indicates 
we should defer another month to allow for testing during the poor weather period. 
  Questions for ASAC:  Would you consider it a valid trade off 
to risk the long baseline campaign in order to provide this capability ~3-4 
months earlier? (Note this is largely of benefit for coordinating work at the 
JAO and will,  for science, enable more daytime operations.)  
 
3. Further capability expansion: The JAO will potentially have time, 
depending on the stability of power and performance of automatic data 
reduction tools, to work on a few additional Targets for Cycle 3.  The JAO 
would like input on the relative prioritization, from the point of view of the 
community, on the following items.  We provide some input on the assumed 
complexity and risk to be balanced against the reward. These are in rough 
priority order in our opinion given the risk/reward. 
 

1) Single dish spectral line observations at bands 9-10: This was on our list 

for this winter, but given the various issues June-October, in addition to 
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the large residual work needed on bands 3-8 for single dish, we did not get 

this done.   

2) On-the-fly interferometry/larger mosaics: This may actually come fairly 

easily.  We are expending some effort on this now.  However if the 

results are not extremely promising for a large return with little additional 

effort, we plan to move this far down the list (to approximately item 10). 

3) Dynamic subarrays: This of course requires subarrays on the ACA 

correlator to work well.  This mode effectively allows coordinated 

observations of the 12-m total power and 7-m ACA antennas for 

calibration.  The 4 TP and 12 7-m antennas have roughly the same 

collecting area, therefore the calibration improvements for both are 

significant.  This is of limited utility if the TP and 7-m arrays are not 

observing the same area of sky, although it can help the 7-m array still. 

4) Polarization of extended sources at bands 3-8: This requires 

characterization of the 7-m beams, further astroholography to assess the 

cross polarization changes across the beam, and potentially CASA 

development to handle the measured cross polarization beams (although 

this CASA side work is already happening).  This may require the artificial 

source and computing development to observe it.  The artificial source 

installation is facing political challenges. 

5) Polarization at high spectral resolution at bands 3-8, including differential 

Stokes V: This allows spectral line polarization work as well as Zeeman.  

This may also require the artificial source. 

6) Band 5: While this will require significant work from engineering, as long as 

the work is planed to flow with front end servicing, we view this as fairly low 

impact on science, other than the fact that it is inherently difficult to 

observe in this atmospheric band. 

7) Phase up (VLBI): This requires resource from commissioning and software 

development with a definitive work plan.  Risk for system level impact is 

relatively high.  Risk for staff impact is medium as we expect that the 

testing will be more invasive than the phasing project currently imagines.  

We also worry that the software roll out may risk system stability for other 

tests that do not require new software capabilities. 

8) High precision astrometry: Once long baselines are commissioned, this 

becomes simply a matter of determining our performance limit, defining a 

reasonable observing approach and then slowly investigating the 
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performance limits.  I do not view this as a high impact item after the 

commissioning of long baselines. 

9) Single dish frequency switching: Useful for galactic single dish observations 

where there is too much emission to find a good “off.”  Requires 

development from computing and substantial commissioning effort. 

10) Quick polarization calibration: Currently we depend on parallatic angle 

rotation to calibrate instrumental polarization.  This is time consuming and 

limits short projects.  It is possible to explore calibration using a source of 

known polarization.  While we will learn much about known polarization 

parameters of our calibrators over time, we could accelerate this if we 

believe this limits science in a strong way. 

11) Multi-resolution modes on the correlator: This capability allows different 

channelization/bandwidth of the different spectral windows in a given 

baseband.  I.e., you could in theory take 1GHz of bandwidth of low spectral 

resolution per baseband and have 2-4 “zoom” windows in that same 

baseband.  You would then have four of these.  This is very risky and 

requires significant correlator software work.  The JAO believes that this 

is only marginally more useful than the current multi-region mode offered 

for Cycle 2 (up to 4 zoom windows per baseband but all with the same 

width/channelization) and plans to defer this development as it is high risk 

and low return. 

12) Polarization, Stokes V absolute calibration: CASA likely requires significant 

work to do this correctly.  It is also technically challenging to obtain good 

absolute calibration of Stokes V. 

13) Polarization of any kind at bands 9 and 10: This is simply difficult because 

of single to noise problems, both for commissioning and science calibration. 

14) Solar observing: While the JAO has invested some time in this and NAOJ 

has provided significant effort over time, the community served is very 

small.  How does this rank in terms of science return considering that 

understanding the sun improves our understanding of stellar models that 

serve as a basis for many of aspects of the field?   

15) Exotic correlator modes on the baseline correlator: pulsar binning, higher 

bit sampling, double Nyquist, etc.  JAO believes these developments to be 

low priority and very much considers pushing them out in the schedule 

indefinitely. 
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16) Nutator: If the fast, continuous scanning works well, the JAO believes that 

this should be very low priority. 

 
Concluding note: 
There is also significant work to do regarding improvements in efficiency within the 
system, including better use of dynamic calibration decisions, sequencing of more scan 
types, focus measurement speed improvements, etc.  There are also some 
“fundamental” commissioning aspects that will require investments of time, like 
thermal performance of the surfaces/efficiencies, thermal behavior of focus, solar 
illumination angle effects, daytime performance at higher bands, tip-tilt optimization of 
the secondary, etc.  There are also expansions/improvements to our calibration 
performance, including better atmospheric line rejection in spectral Tsys, better 
performance of Tsys, bandpass stability (e.g., after the membrane replacement), etc.  
This is on top of basic checks/validation that needs to be done with new software. 
However, many of these efforts can proceed in the absence of extended dedicated 
campaigns, software upgrades, etc and can be scheduled as short tests or with the 
nominal software version.  Therefore their schedule doesn’t strongly impact the 
delivery of the highest-level modes. 
 
 


