
9. SCIENCE IPT 
 
9.1 Commissioning and Science Verification  
On the CSV side May was dominated by software testing.  Impelled by the need to have an 
operational on-line software system that was compatible with the version of the archive that 
is to be used for the Cycle 1 proposals, we moved from 9.0.4 to 9.0.5 on 10th May and then 
on to 9.0.6 on the 23rd.  This version is being used for Early Science but we still have a 
considerable backlog of work to do on in-depth testing and on checking the new features.  
Another important step on the software side was the demonstration that we can make 
simultaneous independent observations with the ACA 7m array and a single-dish antenna 
using just the 16-input ACA correlator.  This will be an important observing mode in Cycle 1. 

We carried out checks of many aspects of the operation on a 2km baseline by using an 
antenna located at the edge of “inner array” running on its own generator.  In general this all 
worked well and we were able to make a variety of demonstration observations.  Here is a 
spectrum of the regions around 321 GHz in W49, on the left showing the visibilities on all 
baselines and on the right on the longer baselines only.  It can be seen that many features 
are resolved on the 2km baseline but the water maser emission remains largely unresolved. 

 

 

 

 

 

 
 
 

 

 

 

 

Even though the UV coverage with just one long baseline is very poor it is possible to 
construct meaningful images of very simple objects.  Here is a very preliminary reduction of 
data on the water masers in W51. 

 

 

 

 

 

 

 

 

 

 



We were joined by members of the Cavendish Astrophysics group who have been working 
on the atmospheric phase effects and their correction.  In general phase-correction based on 
the outputs of the water vapour radiometers continues to work quite well on the longer 
baseline under conditions where the sky is clear and the fluctuations due to water dominate.  
This plot shows the rms phase residual versus baseline length on a 20 minute observation.  
The rms values are shown with and without the WVR corrections for both the raw data and 
after filtering the data to remove periods of longer three 3 minutes.  It should be possible to 
remove the longer periods by observing phase calibrators.  Note that a reduction in the 
phase variations of factor of 10 reduces the loss of coherence by a factor of 100.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

We have known for some time that this technique does not work when it is cloudy (the 
clouds cause both additional phase fluctuations and effects the readings of the radiometers).  
In the new data we now find that, even with clear skies, there are times when there are 
phase variations which are not well corrected by the WVR’s.  Here are plots of the phase for 
individual baselines from a different data set.  Black is the uncorrected data and red 
corrected.  The baselines involving PM03, which was the distant antenna, are at the right. 

 

 

 

 

 

 

 

 

 



It is seen that whereas the shorter baselines are cleaned up well, there is a large but quite 
slow phase variation on the long baselines which is mostly not taken out by the WVR’s.  We 
suspect, but cannot yet prove, that this is due to changes in the density of the dry 
components (N2 and O2).   

Work continued on many other issues, including calibrator surveys to find sources to serve 
as phase calibrators, observations to establish the fluxes of amplitude calibrators, sideband 
separation and antenna surface measurements.  The locations of the masts to hold the 
meteorological equipment in the outer parts of the array were inspected and the final 
positions were chosen. 

As usual members of the CSV team and Science IPT staff from the executives continued to 
be involved in testing antennas, acceptance meetings and readiness reviews. 
 
9.2 ASAC  
There was a telecon on May 9th at which the progress of Cycle 0 observing and CSV was 
discussed along with the preparations for the Call for Proposals for Cycle 1.  The ASAC 
agreed that a change to the specified noise temperature for Band 10 should be accepted so 
that the production of the receivers could proceed.  This change means that a somewhat 
higher noise level would be accepted in the upper band of the band, but the ASAC noted 
that the change preserved the originally specified performance in the most important part of 
the band and that the loss of sensitivity in the rest of the band was not very large. 
 
9.3 Staffing  
The end of May brought a major change for the CSV team with the departure of Alison Peck.  
She has done a tremendous job for more than five years as ALMA Deputy Project Scientist 
and we are all going to miss her presence very much. 


