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1. Program of the meeting 

See attached 
 

2.  Scientific Summary 
The Atacama Large Mil l imetre/Sub-millimetre Array  (ALMA) is an aperture-synthesis array 
designed to operate in the frequency range 35 – 950 GHz in 10 receiver bands and therefore 
located at an altitude of 5000 m on the Chajnantor Plateau in Northern Chile.  It has 54 12 m and 
12 7 m antennas, with a range of baselines up to 16 km.  The construction of ALMA has been 
managed by an international partnership led by ESO  (Europe), NRAO  (North America) and 
NAOJ (East Asia).   ALMA has been in Early Science operations for the last three years as its 
capabilities are progressively tested and commissioned. The initial ALMA configurations had 
relatively short baselines (typically <1.5 km).  A major enhancement in its capabilities, planned for 
late 2014, is the commissioning of the long baselines, thus enabling the full resolution of the array 
to be achieved.  The purpose of the Long-Baseline Planning Meeting, held on June 2-3 2014, was 
twofold:  to discuss techniques for the calibration and imaging  of high-resolution observations in 
general  and  to plan  the commissioning campaign (September  - November 2014)  in detail.  To 
that end, the meeting participants included experts from a number of observatories with relevant 
experience  as well as members of the ALMA commissioning team.  Of the 19 participants, 6 were 
female.  11/19  were from Europe, with the remainder from North and South America  and East 
Asia (a geographical distribution reflecting that of the ALMA partnership).  By the nature of the 
meeting, all were established researchers. The general discussion on calibration and imaging is of 
wider interest, and is described below.  
A key problem in the calibration of interferometric data at mm wavelengths is the measurement 
and correction of atmospheric phase errors, which become more important at longer baselines 
and higher frequencies. ALMA uses several different methods to do this: fast switching between 
calibrator and target source, water-vapour radiometry  (WVR) and self-calibration.   Results from 
all of these techniques were presented at the meeting. 
The WVR method works by measuring emission from the 183-GHz atmospheric water line above 
each antenna, which can be related to the water-vapour column.   Since atmospheric delay errors 
are dominated by the wet component, this allows effective correction on timescales of 1 s - a few 
minutes.  The technique has been pioneered at ALMA and is in routine use for science 
observations. It is an important tool for characterisation of the atmosphere over the ALMA site, for 
example the typical power spectrum and outer scale of water-vapour fluctuations. The technique 
was discussed in detail, comparing on- and off-line corrections, evaluating the effectiveness of the 
corrections and considering subtleties such as dispersion. One important limitation is that the 
component of atmospheric delay due to dry air is not measured, and this becomes dominant in 
very dry conditions.  Methods for estimating the dry component  (for example using atmospheric 
oxygen lines) were also outlined. 
The ALMA antennas have been designed to switch very rapidly between science target and 
calibrator, again to allow calibration of rapidly varying atmospheric phase errors. The first results of 
tests with cycle times as short as 10 s were presented at the meeting. 
Improved methods of applying phase solutions derived from calibration sources to the science 
targets are also important. These include more sophisticated phase interpolation algorithms (e.g. 
cubic splines) and the use of delay and rate fitting (as is standard practice in very long baseline 
interferometry). 
ALMA is scheduled flexibly, primarily in order to ensure that the most demanding programmes 
(i.e. at the highest frequencies) are scheduled in the best weather conditions.  It is important to 
quantify the criteria, which are used to assess performance, and phase metrics were another 
subject of the meeting. 
For high-resolution observations and precision astrometry,  accurate measurement  of antenna  
positions is also  crucial. This in turn requires an accurate model of the atmosphere (including the 
wet and dry components).  Improving the astrometric accuracy of the array and understanding the 
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factors that limit performance were both discussed. 
Finally, the ability to locate suitable phase calibrators is a potential issue for long-baseline 
operation. Calibrator surveys were considered, as was the optimisation of primary amplitude 
calibration (the problem there being that many of the best primary calibrators, such as planets and 
moons, will be resolved). 
The meeting was very successful in its aim of identifying solutions to the important technical 
issues for the ALMA long-baseline campaign. The success of that campaign is amply 
demonstrated by the spectacular image of the protoplanetary disk around HL Tau obtained during 
the campaign and shown in Fig. 1. 
 

 
Figure 1: ALMA long-baseline image of the protoplanetary disk around  the star  HL Tau  at 230 GHz. 
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4.   RadioNet3 contribution 
RadioNet contributed 343.50 € for logistics and supported the attendance of Richards Hills 
and Nuria Marcelino with 530.79 and 334.33 € respectively. 

 
5.   Conference proceedings and Web page 
The outcomes of the meeting were solutions to technical issues regarding the ALMA long 
baseline campaign. There are no published proceedings and presentations are not made 
available online. 

 
 
 
 
 



 





 


