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EXECUTIVE SUMMARY 

This Call is to invite Proposals from North American entities for studies 

relevant to the ALMA Development Plan. The primary aims are: 

• to give groups in North America the opportunity to propose ALMA 

upgrades that may later be implemented as part of the ALMA 

Development Plan; 

• to support the development of conceptual and detailed designs 

for ALMA upgrades; and 

• to encourage relevant long-term research and development. 

 

The completed studies will be used, together with similar studies from 

the other ALMA partners, to devise and implement the ALMA 

Development Plan. Limited funding is available to support the studies 

and this will be allocated on a competitive basis. Studies partly or fully 

supported from external sources are also solicited and, if presented, 

will be considered in the definition of the ALMA Development Plan. 

The response to this Call should be a completed Proposal Form 

together with a 10 – 15 page outline of the proposed study, to be 

delivered by 14 January 2011. It is expected that the funded studies 

will start early in 2011. 

 



Construction of the Joint ALMA Observatory is proceeding with the aim of completing the 
project as defined in the baseline trilateral agreement by 2013. The ALMA project started 
the Commissioning and Science Verification phase in 2010 January, with the goal of 
releasing a call for Early Science observations by the end of 2010. In 2007 the ALMA 
Board started the process of producing an ALMA Development Plan, in order to maintain 
ALMA at the forefront of astrophysics throughout its expected lifetime. To ensure the 
implementation of the ALMA Development Plan, the ALMA operations budget includes a 
line dedicated to ALMA upgrades. This budget line begins at a low level and ramps up to 
approximately 12.4M$/yr (corresponding to a North American1 share of 4.65M$/yr) from 
2015 onward. To develop a proper plan for ALMA upgrades, the ALMA Science Advisory 
Committee, with input, among others, from the ALMA North American Science Advisory 
Committee and astronomers from the community, has prepared a report that outlines the 
scientific priorities for ALMA development in the coming decade. These scientific 
priorities imply a wide range of upgrade projects at different levels of technical readiness 
and cost, to be implemented over a range of timescales. 
 
The ALMA Development Plan will be overseen by the Joint ALMA Observatory (JAO), 
which will issue calls for ALMA upgrades whose implementation will be assigned on a 
competitive basis. The details of this process are currently under discussion. To plan 
how to phase and focus these calls, the JAO and the ALMA Board require detailed 
analyses of costing, readiness and timeline for the possible options. 
 
It is likely that any upgrade will be phased in the same manner as were the major work 
packages for the ALMA construction project. The principal phases are: 
1. Conceptual study, including scientific justification, specification and outline costing; 
2. Prototype/pre-production (this would be appropriate for a large-scale upgrade such as 
a new receiver band, but not for small projects); 
3. Full production and delivery. 
 
In North America we expect to engage the community strongly in the ALMA 
Development Plan.  It is thus natural to involve the community in the definition of the 
ALMA Development Plan by means of preparatory studies for ALMA upgrades, which 
also take account of work that has already been carried out within North America. 
 
In this context, this Call for Studies of Development Upgrades of the Atacama Large 
Millimeter/submillimeter Array (ALMA) is intended to provide the required input to the 
ALMA Development Plan. Applicants may answer this call by asking for (partial) support 
to complete a study or by stating their intention to submit an ALMA upgrade study based 
on existing work, perhaps funded from other sources. The timeline for completion of the 
studies will be agreed between NRAO/AUI and the selected proponents on a case by 
case basis, but will not be later than 09/30/2012. This document gives general 
information on the study to be carried out and on the Special Conditions which apply to 
this Call for Proposals. 
 
Acceptance of the study proposal and granting an Agreement for the study does not 
imply that the upgrade will be implemented at the Observatory as part of the ALMA 
Development Plan, nor, if selected as part of the Development Plan, that the Consortium 
which has carried out the study will automatically be selected to undertake the next 
phase of the design. 
                                                        
1 The North American ALMA partners include the United States, Canada and Taiwan. 



 
1. ALMA UPGRADE CONCEPT TO BE PROPOSED 
 
This Call is intended to encourage the flow of ideas from the community into the ALMA 
Development Plan in view of the future implementation of ALMA upgrades. The intention 
is to seek proposals which enhance the scientific capabilities of the ALMA Observatory 
either directly (by enabling new science) or indirectly (e.g. by improving operations 
efficiency or calibration accuracy). The Call does not identify specific science cases to 
be addressed by the upgrade, nor does it include a set of technical specifications. These 
must form part of the proposal as indicated below. The final studies will be expected to 
produce documentation to evaluate scientific and technical specifications, readiness 
level, timeline and approximate costing for ALMA upgrade projects. 
 
Examples of the areas that could be proposed for the studies include: 

• Development of advanced techniques: 
o Advanced data processing/analysis tools 
o Advanced calibration methods 
o Innovative observing modes 

• Technologically ready projects for near term implementation: 
o Full production to ALMA specifications of Bands 1, 2 or 5 or some 

combination 
o Upgrades of existing ALMA receiver bands 
o Implementation of VLBI capabilities for ALMA 
o Upgrades of the ALMA software system 

• Research and development for longer term upgrades: 
o New receiver systems (additional bands, combinations of existing bands, 

increased bandwidth, focal-plane arrays) 
o Upgrades of the ALMA digital processing systems 

It is clear that the potential projects vary enormously in scientific gain, difficulty, cost, 
timescale and readiness. Very different levels of detail will therefore be appropriate for 
the studies, as outlined below. The precise scope of the study should form part of the 
proposal, and will be subject to negotiation. 
 
2. CONTENT OF THE FINAL STUDY REPORT 
The tasks to be performed by the Consortium in the different phases will be spelled out 
in detail in the Statement of Work of the Study Agreement, as will the documents to be 
prepared and the content of the Final Report of the Study. The precise deliverables will 
vary between studies, depending on such factors as: 

• Scientific justification: specific (for example a new receiver band) or generic (e.g. 
a calibration technique applicable to all observations); 

• Hardware or software; 
• Size, cost and duration; 
• Immediate, intermediate or long-term; 
• Readiness for construction (development work already concluded or significant 

research required). 
 

It is strongly recommended that the potential scope and deliverables of the study be 
discussed informally with NRAO/AUI before submission of a proposal (contact for 
Scientific / Technical matters: Al Wootten, tel. (434) 296-0329, e-mail  
awootten@nrao.edu). In addition NRAO is organizing an informational video/telecon 



meeting on 18 November 2010. Individuals interested in this meeting should 
communicate their intention to participate preferably by c.o.b. Friday, 12 November 
2010, to the above mentioned contact, with copy Carol Lonsdale (clonsdal@nrao.edu). 
 
The Final Study Report must include, at an appropriate level of detail: 

• Quantitative analysis of the key scientific drivers of the proposed upgrade, 
whether specific or generic, supported by simulations and including comparisons 
with baseline ALMA capabilities; 

• Technical Specification; 
• Conceptual design, supported by appropriate analysis; 
• Discussion of interfaces with the ALMA system and, if relevant, any new 

requirements; 
• Proposed Consortium structure (if applicable) for the detailed design and 

implementation of the upgrade, with information on the expertise and facilities at 
the different member institutes or industrial partners; 

• Preliminary estimate of upgrade cost (hardware and FTE) with subsystem 
breakdown and cash flow; 

• Project development schedule; 
• Identification of the components and/or subsystems which require R & D and/or 

represent a risk to the project in terms of cost or schedule. 
 
Additional elements may be appropriate depending on the type and scope of the 
upgrade. For example, a receiver hardware project for which significant development 
work has already been completed would be expected to be able to deliver a document 
package at preliminary or critical design review level, as appropriate, including design 
and test reports, together with outline plans for the pre- or full-production phases. A long-
term project requiring extensive research might, instead, propose to make a survey of 
relevant technology development together with a plan to build a prototype. 
 
3. DELIVERY OF THE FINAL REPORT 

 
NRAO’s current planning requires a delivery of the final reports and the associated 
review meeting 8-21 months after the Kick Off meeting of the study, depending on the 
timescale agreed with the consortium to complete the study, and in any case not later 
than September 2012. The exact duration will depend on the proposed upgrade and will 
be defined in the Study Agreement, based on a schedule proposed by the Bidder, 
subject to NRAO approval. 
 
4. STUDY COST TO NRAO 

 
NRAO may partially support the study effort within the United States with a total, fixed 
payment, which will be defined in the Study Agreement. As a guideline NRAO expects to 
fund the studies at the level of up to 50 k$/year for successful U.S. proposers. Efforts 
which are collaborative are encouraged; NRAO support may be provided proportional to 
the U. S. share of the collaboration.  The payment will be linked to progress milestones 
according to a schedule proposed by the Bidder, subject to NRAO’s approval. 
Proposers who do not require financial support to complete the study are also invited to 
apply to this call. If no support is requested, the final study will be subject to review in the 
same way as funded proposals before being considered for inclusion in the ALMA 



Development Plan. 


