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SCIENCE IPT 

Commission and Science Verification  
This was again a hard month from the point of view of the Commissioning team.  We 
continue to work on the system for nominally 16 hours a day and we did make some 
progress on all the essential topics:  finding and helping to chase down problems, 
characterizing the performance of the various sub-systems and trying out complete 
sequences of observations.  We are however still doing this in the face of serious difficulties 
with the reliability of the equipment and the stability of the software.  Fortunately the 
infrastructure – specifically the Temporary Power Supply – continued to hold up well, with no 
outages at the AOS during the month.  The weather was cold, as expected in August, and 
there was one storm with sustained wind speed above 25 m/s (90 km/hr) for over 24 hours, 
but no snow.   

The night-by-night status of the antennas at the high site is illustrated in this plot.  Here 
green shows the number of antennas that were in a fully operational state, yellow is the 
number that could be used but on which there were problems, either with the antenna itself 
(for example the metrology system was not working correctly) or with the equipment on it 
(e.g. the calibration device was disabled), while orange shows the antennas that could not 
be used at all for that night.  Purple shows the cases where no observing was possible due 
to high wind or because the antenna was being moved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Melco antenna PM02 was out of service for much of the month, initially due to a 
problem with a drive amplifier and later with the Azimuth hard limits.  The other largest cause 
of non-availability was the calibration devices being either out of action or, in the worst cases 
stuck obscuring the beam.  As reported elsewhere, the key problem of the changes in the 
surfaces of the Vertex antennas has been understood but the erratic behaviour of some of 
the inclinometers has not yet been explained.  There are two different faults that are 
occurring repeatedly on the Vertex antennas – one involves part of the Antenna Control Unit 
software freezing and in the other a position encoder returns an error value.  Although the 
nature of both these problems became clearer in the course of the month, neither has been 
resolved at the time of writing. 

We are recording the statistics of the faults that occur during the observations.  The next plot 
shows the numbers of faults of various kinds recorded during commission work. 
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Note that these are in addition to the antenna outages shown in the first plot and that they 
include only major faults that caused the observing to stop.  In general, when this happens 
the data is lost, a JIRA ticket reporting the fault needs to be created or updated and in many 
cases a “full system restart” is needed.  On average we were losing about 40 minutes to 
each such fault during August. 

On the software side, we continued to work with Computing to resolve the problems that 
appeared following the introduction of version 7.1.1 in July.  The most problematic area was 
“DataCapture” which had been redesigned and which has complicated interactions with 
many other parts of the system.  A very productive visit from Jeff Kern in the middle of the 
month brought the software to a usable state, but it clear that a major improvement in 
stability is needed before the situation can be said to be satisfactory.  Once again it was also 
noticeable that systems that interact with the Archive appear to be particularly troublesome. 

Some long-standing problems have finally been resolved.  In particular the “periodic phase 
glitches” were traced to a timing problem in the correlator firmware and this was fixed.  We 
have also narrowed down the possible sources of the “sinusoidal phase errors” to a couple 
of areas.  The other problems that have been resisting easy solution have been incorporated 
into the “Top Ten Issues” process.  They are receiving focussed attention from the teams 
assigned to those with our participation. 

On the end-to-end testing, we made useful progress with running the Scheduling Blocks 
produced by the Observing Tool and also in taking the resulting data through the CASA data 
reduction system.  It is however clear that there is still a great deal to do in all these areas 
before the process will be at all routine. 

A test campaign to check the feasibility of the single-dish fast-scanning techniques using one 
of the Melco antennas and the holography system was organized.  We have already 
demonstrated that the antennas can make the necessary movements, so the issue at this 
stage was to ensure that the readings from the encoders really do give an accurate 
representation of where the beam is pointing.  Darrel Emerson travelled to the site to lead 
this campaign.  Unfortunately there were no useful results from it because a) the holography 
receiver was dropped during transportation and damaged quite badly, and b), even after 
intensive efforts to get the receiver back into operation, software problems emerged which 
could not be overcome in the short time that remained.  These were mainly due to the 
incompatibilities between the software running at the different sites.  
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A task that was successfully completed was the initial installation of the “Oxygen Sounder”.  
This is a commercial device that measures the emission from O2 molecules in the 50 to 60 
GHz band and provides a profile of the temperature as a function of altitude.  These data are 
important both for accurate amplitude calibration and for atmospheric phase correction.  The 
responsibility for this sub-system has been contracted by ESO to the Cavendish 
Astrophysics group in Cambridge and their staff came to the site.  They checked out the 
instrument and worked with AIV to get it installed next to the AOS building and interfaced to 
the ALMA system.  This all went smoothly and the instrument appears to be operating well.  
It will be moved to the central weather station when the infrastructure to support it is in place 
there. 

Outreach  
As usual, ALMA scientists from the regions participated in a range of relevant scientific 
workshops and meetings, including the American Chemical Society meeting in Boston, and 
provide contributions to the various newsletters. 

Staffing  
We welcomed Masao Saito as the new East Asian Project Scientist and thanked Morita-san 
for his efforts in that role for the last several years.  We had strong participation from the 
ARC’s and the executives during this period:  in addition to the “ARC Liaison Scientists” 
Andy Biggs, Masaaki Hiramatsu, Tony Remijan and Kengo Tachihara, we had visits from 
Paola Andreani, Manuel Aravena, Robert Laing and Anita Richards.  


