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1.  Introduction 
 
 Continuing technical upgrades and development of new capabilities are essential to 
maintain ALMA as the state-of-the-art facility for millimeter/submillimeter astronomy over 
the course of its projected life of 30+ years. Rapid progress of relevant hardware 
technologies will enable new components and subsystems that can offer improved and 
extended performance and a higher reliability for ALMA. Equally, advances in software and 
computing can also offer improved performance that translate into more capabilities for 
scientific research and reduced costs of operation. Infrastructure upgrades may also result in 
qualitative and or quantitative increases in the scientific capability of ALMA. 
 
 The key principle is that the ALMA Development Program must be driven by science.  
Its purpose is to enhance the scientific capability and or impact of ALMA, within the bounds 
imposed by the availability of resources both for the development projects and for the 
ongoing operation of the observatory. It is also important that there is a single, coherent 
Program comprising a set of projects that are agreed to by the JAO and by all three 
Executives (and not three independent regional ALMA Development Programs). It is 
imperative that the Program involves the scientific and technical communities, and industries, 
of the partner regions, and competitive proposals for development projects will be 
welcomed. 
 
1.1.  Scope of ALMA Development Program 
 
 The ALMA Development Studies for which proposals are sought in the current Call 
may lead to funding of projects which will improve the Observatory in a variety of ways. 
 
 The ALMA Development Program will focus on the delivery of tangible 
improvements to the Observatory, but may also be used to fund the ALMA-targeted 
research and development that may enable such improvements, consistent with the scientific 



priorities identified. 
 
 It is essential that the three Executives (NRAO, ESO, NAOJ) and the Joint ALMA 
Observatory work together to ensure the delivery of a coordinated and effective ALMA 
Development Program. To assist this, an ALMA Development Steering Committee consisting 
of the ALMA Deputy Director as chair and representatives of each of the Executives 
(nominated by the Directors or Directors General) and, during construction, the ALMA 
Project Scientist, has been established. The ADSC will steer the overall program and manage 
its delivery. The ADSC will advise the ALMA Director on the prioritization of projects and 
the implementation and execution of the overall program and projects within it. The ADSC 
will provide specific advice in three areas: Progress towards the delivery of development 
projects already approved (short-range view implementation); proposals for new 
development projects (mid-range view); and the status of identification of ideas for possible 
projects and related research and/or feasibility studies (longrange view). The establishment of 
the ADSC will also help to achieve a balance across the entire program and will identify 
complementarity between individual proposals for ALMA development projects, and the set 
of projects undertaken by each of the Executives. 
 
 The current anticipated funding for the ALMA Development Program is $15M/year. 
This is likely to be the principal source of funds for all ALMA-related development, and for 
research aimed at enabling ALMA development projects. It is expected that the timescale for 
completion of ALMA development projects will be 3-5 years (or less) and therefore that the 
typical cost of a development project undertaken by a single Executive will not exceed $15M. 
However, collaborations within each region and across the ALMA regions are encouraged. 
Larger projects may be undertaken, especially if they involve contributions from more than 
one Executive. Contributions to the Development Program from parties other than the 
Executives may be considered as a means of bringing further resources to the observatory. 
Development projects could be: 
 

• Complete new additions to the Array; 
• Extension of existing capabilities with more sensitivity, wider bandwidth, improved 

image quality, better dynamic range, ... 
• Improvements to existing systems (in hard- or software) resulting in enhanced 

availability and ability to optimize the data handling and analysis tools for maximum 
extraction of scientific information from ALMA; 

• Improved infrastructure that reduces risks, increases availability, makes operation 
easier/less expensive. 

 
 In order to ensure a transparent and well-controlled software development program, 
the process for defining and implementing software developments will be analogous to that 
for hardware development.  In particular, software development projects will be overseen by 
the ALMA Development Steering Committee in the same way as hardware development 
projects. 
 
 Each Executive will contribute to the ALMA Development Program according to its 
share in the funding of ALMA operations (baseline) with, in principle, no transfer of funds. 
 



1.2 Development Studies 
 
The ALMA Operations Plan provides funding for targeted exploratory research or feasibility 
studies aimed at facilitating or assessing the viability of possible development projects, 
including assessments of opportunities for collaboration. This Hardware Small Projects and 
Upgrades budget line is equivalent to approximately 10% of the funding available for the 
ALMA Development Program. The ADSC will coordinate calls for proposals for such studies 
to be issued every 2-3 years by the Executives. The present NRAO Call for Studies of 
Proposed Development Upgrades of ALMA initiates this process; similar Calls have taken 
place or will take place at the other ALMA Executives. 
 
2.  NRAO Development Study Review Panel 
 
Thank you for serving on an NRAO Development Study Review Panel (DSRP). You have 
been invited to serve on an SRP because of your broad knowledge and expertise in critical 
areas of contemporary astronomy and instrumentation. The key function of the DSRPs is to 
review proposals for Studies of Proposed Development Upgrades to ALMA based on: 
 

• Strength of the Scientific Case for the proposed ALMA upgrade concept; 
• Quality of the upgrade conceptual design; 
• Readiness for production in the context of the ALMA Development Plan (the aim is 

to support a range of upgrades including both those which can be implemented 
rapidly and those requiring longer-term research and development); 

• Strength of the consortium organization (if applicable); 
• Qualifications of the key personnel of the Study; 
• Technical expertise, past experience (also in series production, if relevant) and 

technical facilities in the Institutes taking part in the Study; 
• Assessment of the level of risk inherent in the design; 
• Strength of the Scientific Team supporting the Study; 
• Level of support guaranteed by the Institutes; 
• Budgeted cost of the Study. 

 
 The DSRPs therefore play a critical role in determining NRAOs science program, 
reflecting the scientific community’s judgment of what investigations and capabilities are 
important, timely, and influential. 
 
 This brief guide provides instructions for entering your individual and independent 
reviews of proposals.  Review guidelines are provided in Section 3. 
 
3.  Design Study Reviews 
 

1 Open the spreadsheet.  The page displays all of the proposals assigned to the Design 
Study Review Panel (DSRP) of which you are a member. 

• Column 1 gives the DS proposal ID. 
• Column 2 gives the proposal title. 
• Column 3 gives the proposal authors. 



• Column 4 indicates whether the DSRP member is conflicted on a proposal. 
• Column 5 gives the reason for a given conflict. 

 
2 The spreadsheet captures two kinds of conflict: 

• the DSRP member is the PI or co-I on a proposal under consideration by the 
DSRP on which they serve and/or 

• the DSRP member is at the same institution as the PI or co-I on a proposal under 
consideration by the DSRP on which they serve. 

  
If you believe that any of the conflicts identified are in error, please submit a 
Helpdesk ticket to the ALMA Helpdesk [category: General Queries (NA)]. 

 
3 Please review all other proposal titles and author lists for which we have not 

identified a conflict (unchecked box) and self-declare any conflicts. Examples of 
conflicts that we do not (and cannot) check include circumstances under which one 
or more of the following is true for the PI or a co-I on a given proposal: 

a) they are a spouse or other family member of the reviewer  
b) they are a close friend or active collaborator of the reviewer  
c) they are a former student or advisor of the reviewer  
d) any other reason that leads the reviewer to believe they cannot render a fair 

and impartial judgment on the scientific merit of the proposal 
 

Please rank proposals upon which you feel qualified to enter a review by placing a 
ranked order (0-1) in column 6 of the spreadsheet.  Once all conflicts have been 
identified please send a notice of conflict to almainfo@nrao.edu. Please return your 
completed spreadsheet to almainfo@nrao.edu. 
 

4 The NAASC will return to you a package containing a selection of about ten 
proposals to review, following your suggestions as closely as possible. 

 
5 To enter a science review for a proposal on which you are not conflicted, you can 

email the review to almainfo@nrao.edu.  For each proposal, please include: 
 

a. Your name 
b. The review comments 
c. A numerical score.  Please assign a score of [0.1-9.9].  A low score is better 

than a high score!  Guidelines regarding the science review are provided in 
Section 4. 

d. Review status information.  Please type comments regarding the merit of the 
proposal according to the categories listed in Section 2.  

a. NB: On rare occasions, you may encounter a proposal that you believe you 
are unqualified to review.  If you sincerely believe that you are unable to 
perform a credible assessment of the merit of the proposal, make no changes 
to the default review information for the proposal. With a default score of 
0.0, that proposal will be excluded from the score normalization process. Also 
submit a Helpdesk ticket to the ALMA Helpdesk [category: General Queries 
(NA)] stating the proposal ID and that you believe you are unqualified to 



review the proposal. NRAO staff will then mark that review as Complete. 
 

6 Once all (unconflicted) reviews are complete, please email your review to 
almainfo@nrao.edu.  Thank you! 

 
 
3.  Guidelines for Science Reviews 
 
The purpose of the development study selection process for ALMA is to prioritize and 
recommend the proposals that potentially are most valuable for the advancement of 
scientific knowledge. This does not necessarily mean recommending only those proposals 
that will provide sure results; it also includes a careful consideration of well-reasoned 
proposals that may be unconventional but provide opportunities for new discoveries, or 
which investigate paths to future developments. In the evaluation of proposals, we ask that 
reviewers think about how best to exploit the full capability of the unique scientific 
instruments that NRAO operates on behalf of the community. In this context, we ask the 
referees to take a constructive approach. 
 

1 Scientific Merit 
We ask panelists to evaluate proposals, first and foremost, on the basis of their 
scientific merit. The Observatory seeks proposals which may result in development 
upgrades that may have high scientific impact, not just ”sure things” with modest 
impact. 
 
Before finalizing its rankings, the DSRP will meet via telecon to discuss the proposals 
and adjust the rankings to reflect consensus opinion. DSRP activities during the 
telecon will be described in a separate set of guidelines. 
 

2 Other Review Criteria 
While panelists should base their reviews above all on scientific merit, other factors 
should be considered. 

• Quality of the upgrade conceptual design  
• Readiness for production in the context of the ALMA Development Plan (the 

aim is to support a range of upgrades including both those which can be 
implemented rapidly and those requiring longerterm research and 
development);  

• Strength of the consortium organization (if applicable);  
• Qualifications of the key personnel of the Study;  
• Technical expertise, past experience (also in series production, if relevant) 

and technical facilities in the Institutes taking part in the Study;  
• Assessment of the level of risk inherent in the design;  
• Strength of the Scientific Team supporting the Study;  
• Level of support guaranteed by the Institutes; Budgeted cost of the Study. 

After the Development Studies are complete, some will be chosen for funding and/or 
execution. At the end of the study period, some number of Development Proposals 
will be selected by NRAO for consideration by the ALMA Development Steering 
Committee for inclusion in an ALMA Development Program. 



• Proposal Length.  The justification must obey page limits, as follows: 
o Regular proposals are allowed a maximum of fifteen (15) one-sided 

pages (US letter-sized), with 11 point font (minimum) to present the 
scientific justification and the technical feasibility of the project, 
including all figures, tables and references. 

o Other information, such as CV or references are not counted as part 
of these page limits. 

 
3 Numerical Scores 

The NRAO proposal evaluation process uses a scale from 0.1 to 9.9, inclusive, with 
0.1 being an outstanding proposal, and 9.9 being a very poor proposal.  It is helpful if 
reviewers use the available dynamic range rather than giving every proposal a score 
between 2.9 and 3.1! Scores are re- normalized so that each reviewer has the same 
mean and standard deviation; this process works best if reviewers use the available 
scoring range. 
 
If you sincerely believe that you are unable to assess the scientific or other merit of a 
proposal, please retain the default score of 0.0 for that proposal. This will ensure that 
it is excluded from the normalization process and from the score average. 
 

4 Comments 
Comments from individual reviewers should be brief and to the point, observing the 
norms of professional courtesy and providing constructive feedback as appropriate. 
Please be alert to the role of students in a given proposal when providing feedback. 
 
Comments from individual reviewers have two important roles. 

1) It is not uncommon for different reviewers to come to different conclusions 
about a given proposal.  In resolving these differences, it is important to the 
function of the DSRP for the individual reviewers to comment about what led 
them to their scoring. The comments from individual reviewers thus serve to 
guide the DSRP to its consensus view about a proposal.  

2) Comments from individual reviewers will not be fully transmitted to the 
proposers. However, portions of review comments will carry over into the 
DSRP consensus comments, which will be fully transmitted to the proposers 
and should help the proposers understand the disposition of their proposals. 
Specific comments can be extremely helpful here, especially for proposals that 
are unsuccessful and need to be improved and resubmitted. The comments 
from individual reviewers thus serve as a source of specific points to appear in 
the DSRP consensus comments. 

 
After the Development Studies are complete, some will be chosen for funding and/or 
execution. At the end of the study period, some number of Development Proposals will be 
selected by NRAO for consideration by the ALMA Development Steering Committee for 
inclusion in an ALMA Development Program. 


