
9. SCIENCE IPT 
 
9.1 Commissioning and Science Verification  
Because of the engineering shut-down during February we had planned that the main 
activities of the CSV team would be in Santiago, with a focus on data reduction, report 
writing and future planning.  We had nevertheless expected to be able to pick up with 
software testing at the OSF with the antennas in simulation mode in the second half of the 
month and then to bring the array back into operation in the extended Cycle 0 configuration 
by the end of the month.  In the event neither of these was possible as a result of the leaks 
in the roof of the AOS technical building and the issues in the 23kV distribution system, in 
addition to the bad weather and the resulting road damage, etc. 

Only a few of the antenna moves needed to put the array into the “Cycle 0 Extended” 
configuration were carried out during February and it is therefore clear that it will not be 
possible to start the re-commissioning of the full array until at least the middle of March, 
even if the power can be restored quickly.  

At the time of writing the conditions continue to be difficult with heavy clouds in the 
afternoons and frequent snow at the high site in the early evening.  This picture of the OSF, 
with the AOS off to the right, was taken on March 3rd.  

 

In the last few days of the month we were nevertheless able to do some software testing 
using between 4 and 6 of the antennas which are powered through switchgear 7, which is 
the one that has the fewest problems.  The focus was on checking that the roughly 40 
“patches” which had been made to version R8.1 after the branching of R9.0 were working 
correctly in version R9.0.2.  We also worked closely with Computing IPT on the observing 
efficiency issue and, as reported in the CIPT section, considerable progress was made. 

The only other CSV activities at the site were on testing of the fast-scanning motions of the 
antennas, which is the route that we are pursuing to provide a single-dish continuum 
mapping capability in the absence of the nutating secondary mirrors.  This continues to look 
promising and we hope to press ahead with implementation in the next few months. 



The focus on planning, data reduction and writing up results was however quite productive.  
We held a series of meetings on the individual areas within CSV which provided us with lists 
of outstanding issues and goals for the coming months.  A large number of open Jira tickets 
were closed and/or cleaned up and plans were made for an “Array Status Notice Board”, 
which is badly needed with the large number of array elements now in operation.    

In January we released three further Science Verification data sets:  the Band 3 mosaic 
image of the “grand design” spiral galaxy M100,  the Band 6 mosaic image of the interacting 
pair of galaxies, the Antennae, and the galactic center region showing the recombination line 
emission aound SgrA*. 

During February work continued on several other SV data sets, of which the most significant 
is the Band 9 observation of the Orion KL region shown below.  As a result of a number of 
difficulties in the system at the time when these data were taken, including the infamous 
“notification channel” issue, there were several serious problems with this data set, including 
an almost complete lack of amplitude calibration (essential for imaging at these wavelengths 
because of the variability of the atmosphere) and the absence water vapour radiometer 
readings for phase correction.  We had more or less given up on this data set but, given the 
poor prospects for getting new data in the short term, Crystal Brogan embarked on an epic 
data-processing effort, which entailed using the phase calibration source for amplitude 
calibration and making iterative “self-cal” solutions to correct the phases.  This appears to 
have worked rather well and we believe that the 690 GHz continuum image, on the left, is 
quite a good representation of reality:  the morphology is a reasonable match to that seen at 
348 GHz with CARMA.  The synthesized beamwidth is a little over 0.5 arcsec, which is the 
smallest that we have achieved so far with ALMA.   

 
There are of course hundreds of spectral lines in the resulting data cube.  The central and 
right-hand plots show just two examples, with the integrated line intensity in colour and the 
contours taken from the continuum map to provide a positional reference.  One sees 
immediately that these two lines, from silicon monoxide and methanol respectively, which 
both have relatively high excitation temperatures, have completely different spatial 
distributions.  The SiO is clearly associated with “Source I” (and is presumably tracing a 
high-velocity outflow) whereas the CH3OH emission generally follows that of the dust. 

Although these results are heartening this work has also revealed that we do not appear to 
be treating the emission from the lines in Earth’s atmosphere correctly in the double 
sideband case, which is what we have to deal with in Band 9, and we have also not yet 
proved that we reach the expected sensitivity in this band.  (The maps shown here are 
limited by dynamic range, which is of course not surprising given the problems described 
above.)  Clearly we cannot release this data set as a completed Science Verification project, 
but making further observations of these and other band 9 SV targets will be a very high 
priority as soon as we have an operational system and sufficiently dry weather.  Observing 
at Band 9 is undoubtedly a challenge because, in addition to the need for very good 



weather, all aspects of the system performance – antenna surface, focus and pointing, 
phase stability and coherence – become much more critical and furthermore there are very 
few objects that we can use as calibrators.  We are nevertheless confident that we can 
produce scientifically valid Band 9 results with ALMA at its present stage of development. 

There was a great deal of activity by the regional Project Scientists in all three executives on 
the subject of future developments.  The outcomes will be included in presentations to the 
Board at the April face to face meeting.  

As usual we participated in several acceptance and readiness reviews and the Science IPT 
staff from the executives continued to play a key role in the pre-acceptance testing of the 
antennas and preparations for those acceptance reviews 
 
9.2 ASAC  
The ASAC face to face meeting took place at ESO in Garching on 22nd and 23rd Feb.  The 
main topics were Cycle 0 progress, plans and preparation for Cycle 1, and the ALMA 
development program.  ASAC's report will be provided to the Board for its April face to face 
meeting. 
 
9.3 Staffing  
There were no changes in the CSV team this month.  
 
9.4 Outreach and Conferences  
We continue to give briefings to visiting journalists and camera crews and we are 
participating in the planning of the conference on “The First year of ALMA Science” to take 
place in Chile from December 12th to 15th.  


