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1.0 Mission and Goals of the CfAO 
 
CfAO Mission:  To advance and disseminate the technology of adaptive optics in service to 
science, health care, industry, and education. 
 
CfAO Goal:  To lead the revolution in AO, by developing and demonstrating the technology, 
creating major improvements in AO systems, and catalyzing advances nationwide within the 
next decade. 
 
CfAO Strategies:  CfAO will pursue its purpose and achieve its goal by: 

1. Demonstrating the power of AO by doing forefront science. 

2.  Increasing the accessibility of AO to the scientific community. 
3.  Developing and deploying highly capable AO systems and laser beacons. 

4.  Coordinating and combining research efforts to take advantage of the synergies 
afforded by the Center mode of operations. 

5.  Integrating education with our research. 
6. Building a Center community that is supportive of diversity through vigorous   

recruiting, retention, and training activities. 
7. Encouraging the interaction of vision scientists and astronomers to promote the 

emergence of new science and technology. 
8. Leveraging our efforts through industry partnerships and cross-disciplinary 

collaborations. 
 
 

2.0 Background, Evaluation Process and Criteria 
 
NSF funding for CfAO ends on October 31, 2009. Initial NSF funding was $ 4 million per year. 
In Year 9 NSF funding was reduced by 17% and in Year 10 it will be reduced a further 20% 
(relative to Year 9) to $2.7 million. PIs should take into account to this reduced funding when 
preparing their budgets. At this stage, PIs should also have identified external (non-NSF STC) 
funding for their continuing research.  

 
Criteria for Year 10 

1. The “fit” of the proposed activity into the Center’s Mission, Themes, thematic goals, 
and EHR activities. 

2. The technical or research merits of the activity. 

3. The project feasibility – time and funding constraints, staffing etc. 
4. Your progress against previous years’ specific milestones on this project. 

5. Active Participation in Center-sponsored activities – Retreats etc. 
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6. Planning and progress to transition the project to external funding should be included 
with the proposal. 

7. Projects that contribute to CfAO legacies (what we'll be remembered for.) 
 

Evaluation Process 
1. Center Evaluation: Final review of all proposals is by the Proposal Review 

Committee (PRC). The PRC consists of the Theme Leaders, Managing-Director and 
EC members identified by the Director. Two members of the PRC – the Theme leader 
and one other member, will evaluate each proposal in-depth. The proposer can, if 
he/she wishes, identify up to three “outside reviewers.”  Any new Year 10 proposal 
will be sent to at least one external reviewer, together with the Center’s evaluation 
criteria.  Proposals may be sent to external reviewers selected by the Proposal Review 
Committee, in addition to those suggested by the proposer. An on-going proposal 
will, in general, be internally evaluated and sent to an external reviewer only if 
deemed necessary. 

2. All proposals are reviewed and discussed within the Committee. The written 
evaluations and reviews plus the PRC’s recommendations are presented to the 
Director and to the Program Advisory Committee (PAC).  

3 The (PAC) assists the Director make funding decisions on proposals, particularly 
those on the cusp. It meets immediately after the PRC meeting and consists of non-
CfAO researchers. The Director makes the final decision. 

4. The PRC will meet June 16th and 17th, 2008. 

5. The PAC will meet June 18h, 2008. 
6. Decisions and reviews will be distributed to proposers by June 30th, 2008. 

7. If requested by the Director, a member of a proposal team should be available to visit 
UC Santa Cruz in person or via videoconference in the review period (at least one 
week’s notice will be provided.) This applies to all proposals. 

 
 

Seed-funding proposals 
The Director will set aside part of the Director’s Discretionary fund for seed-funding related to 
the transition to external support for Center-related activities. Seed-funding projects are a 
separate category of proposal. Center members are encouraged to explore ideas for collaborative 
AO research or education projects having potential to attract external funding and to be 
sustainable beyond Year 10. Examples of seed-funding projects would include specific 
workshops on “cutting edge” AO related topics, or a feasibility study proposal (research or 
education) to determine if a new idea is worth pursuing further.  It is anticipated that the upper 
limit for a seed-funding project will be approximately $30K. 
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3.0  Theme Goals 
 
The goals for each of the Themes in Years 10 follow: 
 
3.1  Theme 1 Goals - CfAO Education and Workforce  Development (EWD) 
 
Currently funded programs: 
Programs that are currently funded within the CfAO EWD theme include  

 Professional Development Program 
 Akamai Programs: 

o Maui Program 
o Hawaii Island Program 

 
A description of each program may be found at: http://cfao.ucolick.org/EO/ 
 
Strategic Directions for Theme 1 
 
Professional Development Program  
The Professional Development Program (PDP) is merging with some elements of the Center for 
Informal Learning and Schools (CILS) and evolving into the Institute for Scientist and Engineer 
Educators (ISEE), which will be based on the mainland.  

Overview of ISEE: The proposed Institute for Scientist and Engineer Educators (ISEE) is an 
innovative program at UC Santa Cruz. It will help provide science and engineering (S&E) 
graduate students the teaching skills needed for their role as future faculty members, and their 
science and engineering careers requiring in general. ISEE will supplement existing S&E 
doctoral programs by providing a new certificate in higher education S&E teaching. The 
program will offer courses, workshops, teaching experiences, and a community that is actively 
engaged in S&E education. Educational research will be integrated into all elements of ISEE, 
utilizing research-based teaching strategies and generating new knowledge about methods of 
teaching, learning, and professional development. A unique aspect of ISEE will be the “teaching 
laboratories,” model of courses and programs where participants can develop new curricula in 
conjunction with researchers who are knowledgeable in best teaching practices.  ISEE will 
produce a new generation of “scientist and engineer educators,” who excel at both research and 
teaching, which will positively impact S&E undergraduate education at UC Santa Cruz. 
 
ISEE development team: Lisa Hunter (CfAO), Candice Brown (CILS), Rod Ogawa (CILS, 
UCSC Education), Claire Max (CfAO, UCSC Astronomy) 
 
Goals for Years 9-10: In Years 9-10, the development team will be actively engaged in 
generating a detailed outline of ISEE components, expanding the team, and implementing new 
activities to build a foundation for ISEE. The following projects are needed to transition the PDP 
/ ISEE integration, and could be initiated with a CfAO Seed Proposal: 

 Development of new workshops or course components that aid S&E graduate 
students in: 
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o Designing science, technology, or engineering courses 
o Designing instruction to address diversity and equity 
o Designing and using a range of assessment tools 
o Designing effective research experiences for undergrads 

 Integrating industry professionals into instructions 0n the mainland in addition to the 
Hawaii-serving PDP  

 Publications describing the PDP and/or inquiry activities that were developed through 
the PDP 

 Research and/or evaluation on the outcomes of the PDP that can provide publishable 
results. 

 
Akamai Programs in Hawaii: 
CfAO EHR has focused on education and workforce development on Maui and the Big Island. 
The Akamai program has been implemented on both islands, providing internships to local 
college students, unique short courses on observatory and high tech industry topics, curriculum 
development, adaptive optics hardware and training, and extensive partnership building. The 
CfAO is now actively pursuing long-term institutionalization and funding for both programs, 
building and expanding upon past successful program components. The Maui partnership has 
established the Akamai Workforce Initiative (AWI), and has submitted a proposal to the National 
Science Foundation (NSF) and the Air Force Office of Scientific Research (AFOSR) (see 
below). Efforts are now underway to establish a similar initiative and new funding for Big Island 
activities. 
 
Akamai Workforce Initiative: Overview of proposal submitted to NSF & AFOSR 
The Akamai Workforce Initiative forms a regional consortium of academic, industry, and 
community organizations to address technical workforce needs in the state of Hawaii. It is an 
interdisciplinary project that partners high-tech industry, cutting-edge research, and inventive 
education to meet needs in astronomy, remote sensing, and other technology industries in Maui 
County and the state. The Center for Adaptive Optics, University of Hawaii - Maui Community 
College, Maui Economic Development Board, and the University of Hawaii Institute for 
Astronomy propose the AWI to provide training in electro-optics for a diverse student population 
through an innovative, culturally relevant curriculum, designed to meet workforce needs. The 
AWI will advance these akamai – smart, clever, expert – students into the technology workforce 
on Maui, and more broadly in Hawaii. Maui is uniquely positioned to lead this initiative that will 
begin with a certified electro-optics training program at Maui Community College, and establish 
the building blocks for a statewide program that reaches from K-12 to the workforce. 
 
Goals for Years 9-10: In Years 9-10 of CfAO, Theme 1 will be actively engaged in establishing 
funding for Big Island activities, working on electro-optics curriculum, and in creating an 
Akamai initiative that partners the Big Island, Maui, and other Hawaiian islands. The following 
projects are under consideration, and would be very desirable areas to address with a CfAO Seed 
Proposal: 

 Development of new electro-optics lab activities that engage college-level students in 
learning content through scientific and engineering processes. 

 Revision of existing, traditionally taught, electro-optics lab activities to incorporate 
inquiry and other innovative approaches 
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 Development of a hands-on AO workshop for observatory personnel (an idea that 
emerged from the CfAO Fall Retreat); perhaps that college students may also attend 

 Development of a new workshop (or workshop component) that assists industry 
professionals in designing educational activities, teaching, and/or, designing effective 
research experiences 

 Development of a workshop (or workshop component) that addresses teaching S&E in a 
cultural context 

 Research or evaluation on the impact of CfAO’s internship programs, including projects 
that establish a methodology 

 
 

3.2  Goals of Theme 2 – Extremely Large Telescopes 
The highest recommendation of the National Academy of Sciences’ Astronomy and 
Astrophysics Survey Report for ground-based astronomy was the design and construction of a 
30-m telescope equipped with adaptive optics. Developing an adaptive optics system for such a 
telescope is extremely challenging and requires an extension of almost every aspect of AO 
system design and component technology. The objective of this Theme is to make a major 
contribution towards achieving this national priority, especially in areas where cross-institutional 
and multidisciplinary collaboration is required. 
Prior to CfAO Year 7, the main technical emphasis of Theme 2 was to develop feasible point 
designs for AO systems for the extremely large telescopes and to develop the modeling and 
analysis tools for multi-guidestar tomography and multi-conjugate adaptive optics. This has, to a 
large extent, been accomplished with the kickoff system designs for the TMT and Keck Next 
Generation AO projects being beneficiaries of this work. Consequently, in CfAO Year 7, we 
changed the emphasis of the technical aspect of Theme 2 to focus on CfAO "legacy projects." 
There are two AO technology areas in which CfAO is making a major impact: MEMS 
deformable mirrors and pulsed sodium lasers. By focusing on both these promising technical 
areas we hope to establish our CfAO legacy as a developer of new AO component technologies.  

Theme 2 also continues to support ground-breaking work in astronomy research using existing 
adaptive optics systems on large telescopes. Of particular interest is exploratory observations and 
analysis work done in support of the science cases and future observation plans for next 
generation AO systems.  The ability to do quantitative analysis of AO data will ultimately 
determine the scientific usefulness of the astronomical data collected, so Theme 2 will continue 
to foster the development of methods for accurately measuring on-sky AO performance 
properties such as PSF stability, photometric accuracy, and astrometric accuracy. 
The above statement of purpose, along with abstracts of ongoing projects, can be found on the 
LAO/CfAO/Theme2 web page: 
http://lao.ucolick.org/twiki/bin/view/CfAO/CfAOTheme2 
 
 
 
 
 
 



  7 

 
 
3.3  Goals of Theme 3 – Extreme Adaptive Optics 
The Extreme Adaptive Optics (ExAO) theme centers on the use of adaptive optics in high-
contrast imaging to study the formation and properties of extrasolar planetary systems. In Year 7, 
CfAO ExAO efforts resulted in a major instrument proposal, the Gemini Planet Imager (GPI), 
which was subsequently selected for funding by the Gemini Observatory. The CfAO supports 
research in both advanced ExAO technology and ExAO astronomical observations. 
 
ExAO Technology 
Year 10 technology projects should be aimed at supporting the development and deployment of 
ExAO systems through analysis and validation of complete system performance, and testing and 
verification of ExAO control algorithms, concepts, and technology. The CfAO will also consider 
studies of advanced wavefront sensing, coronagraph, and wavefront control concepts that could 
enhance the capabilities of near-future ExAO systems or lead to ExAO systems on future 
Extremely Large Telescopes. 
 
ExAO Science 
The primary emphasis of Year 10 observations should be astronomical observations that will 
lead to the most productive scientific use of future ExAO systems such as GPI. This can include 
scientific modeling of ExAO targets and operations, observations to identify optimal target sets 
for ExAO surveys, and ExAO astronomy using existing AO systems that helps develop 
techniques (e.g. PSF subtraction or polarimetry) that can be applied to future ExAO 
observations. 
 
3.4  Goals of Theme 4: Vision Science Instrumentation for Clinical and 
       Scientific Use 

1.  Improve technology to image the retina in vivo at the 3-D resolution limit, exploiting 
confocal methods, Optical Coherence Tomography (OCT), fluorescence, polarization, retinal 
tracking, and post-processing in addition to adaptive optics 

2.  Improve and commercialize AO systems for correcting vision, such as AO phoropters that 
are superior to and replace conventional subjective refraction, and the use of such systems to 
clarify the role of optical and neural factors in visual performance. 

3. Expand the capabilities of adaptive optics instrumentation for vision science, such as 
improving wavefront sensing, deformable mirrors, control algorithms, or system calibration. 

4.  Disseminate knowledge about vision AO by increasing connections with science, medicine 
and/or industry. Demonstrate possibilities for fundable research beyond Year 10. 

 
 


