Introduction 

I am honored to be in a position to consider the Directorship of UCO. This is an organization with a century-long history of being at the very forefront of astronomy and astrophysics research.  With the enormous success of the Keck Observatory and the exciting promise of the Thirty-Meter Telescope, UC astronomy can maintain its position as one of the top few research programs in the world for years to come. The willingness of the UC central administration and Chancellors to make daring commitments and invest in the cutting edge of astronomy research facilities has paid off handsomely.

However, with the budget cuts of the last five years, UCO support is only slightly higher today than it was in 1988 before the creation of the UCO MRU when Lick Observatory was the only UC Observatory. UC astronomy has stepped up to a position at the very front of astronomy and astrophysics world wide, but to stay in this level requires stepping up the commitment to support our facilities. It is vital that we properly fund the core technical groups and upgrade our technical facilities to meet the challenges of the next decade. 

The required investment is not small. The justification clearly needs to be programmatic based; however, there is another view that can give some context. Very similar increases to the UCO budget were successfully justified and then enthusiastically endorsed by two previous administrations and the Council of Chancellors. The 15-year review of UCO in 2001 also resulted in an extremely positive evaluation of the MRU and a strong recommendation for immediate increases to the UCO base budget. None of these increases were realized because of state budget problems in the 1990s and in the last three years. The need has only grown more urgent. I am very enthusiastic about the UCO Directorship if there is a UC commitment to continued excellence in astronomy research. I am not enthusiastic about overseeing an organization in decline as its responsibilities grow and resources shrink. In this document, I summarize the role of UCO, the track record of success and what I see as the UCO needs and the justification for additional resources.  This is a high-level document. Detailed, costed planning scenarios can be made available for further discussion. 

What is UCO?

· Provides leadership for UC optical/IR astronomy, integrating and coordinating the needs and efforts of scientists and students throughout the UC campuses.

· Has world-class facilities and people for designing and building instrumentation and other capabilities for Lick Observatory, Keck Observatory and the Thirty-Meter-Telescope Project. 

· Carries out forefront astronomy research 

· Operates Lick Observatory 

· Plays leadership role in Keck Observatory technical development, management and strategic planning.

· Plays lead role for UC participation in TMT: defining the project and carrying out key feasibility and design studies

What does UC get for its investment in UCO?

The University of California has been a leader in US and world astronomy research for the last four decades. With the addition of the Keck Observatory in the 1990s UC moved to the very forefront of the field. 

· Advances in science and technology. There are many highlights from UC astronomy over the last decade. A few that have had the greatest impact are: 

· The discovery of the majority of the known extra-solar planets

· The discovery that the expansion of the Universe is accelerating and a mysterious “Dark Energy” dominates the energy budget of the Universe

· The unambiguous detection of a super-massive black hole at the center of the Galaxy

· The first routine use of a laser-generated artificial guide star for astronomical observations using adaptive optics (done at Lick Observatory)

· Recognition of program excellence. In the National Resource Council 1995 evaluation of astronomy research-doctoral programs in the US, UC Berkeley was ranked #3, UC Santa Cruz #6 and UCLA #16. This was at the beginning of the Keck era—when the new rankings come out, it is likely that other campuses will join the top 20 and our campuses with the largest programs will be ranked even higher.

· External funding success. UC astronomers have an excellent track record in competing for external funding, based in part on their access to front-line facilities and in part because the same facilities have allowed campuses to hire first-rate faculty. We are compiling the accurate totals for the last three years, but rough estimates are that optical/infrared observational astronomers in UC bring in between $9M and $12M per year in individual investigator grants. In addition to this, at UCSC alone we have in the last three years had successful proposals of $9.1M and $17.5M from the Moore Foundation for the Laboratory for Adaptive Optics and the TMT Design and Development Phase respectively, $6.1M from the Navy for the Automatic Planet Finder Telescope, $2M from NASA for the APF spectrometer and $40M from the NSF for the Center for Adaptive Optics.

· Attraction of top young researchers and teachers. Access to forefront facilities is a very strong recruiting tool for astronomy at UC campuses. At all the UC campuses, the very high housing costs and low starting salaries have been and will continue to present a huge challenge to bringing in top young faculty. 

· Individual awards and recognition. UC astronomers are among the highest profile faculty members in the UC system. Among the ~120 faculty in astronomy, there are 17 who are members of the National Academy, four UC University Professors, 18 members of the American Academy of the Arts and Sciences and five Packard Fellows. We have numerous prize awards from the American Astronomical Society, Astronomical Society of the Pacific and other international awards [AAS: 6 Russell Prizes, 1 Rossi Prize, 5 Pierce Prizes, 6 Heineman Prizes: PASP: 6 Bruce Prizes, 2 Muhlman Prizes].

· Credibility for participation in major new initiatives. The track record of UCO is what has positioned the University of California to lead the way to the next generation of ground-based facilities in astronomy.

What do we need?

Some background. In 1988, when the UCO MRU was formed out of the old Lick Observatory ORU after full systemwide review, including the Senate, it was agreed that the original Lick budget should be significantly enhanced in recognition of the greater responsibilities of the MRU. When Joe Miller became Director in 1991 he prepared a revised augmentation budget that acknowledged the second Keck telescope. This budget, which was a $2.7M increase to the Lick base budget, was fully approved by then-President Gardner and Senior Vice President Frazer. Although some of the promised ramp-up was realized, those increases were largely eliminated when cuts were made to UCO in the financially-difficult period around 1994-95. This scenario of a fully-approved UCO augmentation to the base budget and subsequent elimination of the new funds played out again in 2001-2005. The strongest recommendation of the UCO 15-year Review Committee in 2001 was an immediate augmentation of the UCO budget by $1M/year in addition to the long-promised ramp-up for the Keck era. Despite the enormous change from operating one facility at Lick to adding the Keck Observatory, development of the TMT, and the overall growth in astronomy faculty in the UC system, the UCO budget, and number of state-funded FTEs has only grown modestly since the 1980s. The negative repercussions of more than a decade of inadequate funding have been relentlessly building. The most pressing immediate needs are listed below.

· Keck support. The Keck budget does not have a development component, but rather is designed for maintaining the facility and operations. This was a strategic decision, planned at the outset, and a portion of the UCO ramp-up was intended for Keck development work to ensure the UC scientists had the finest, most competitive equipment available. Because the planned ramp-up funding has not been added to the UCO budget, this strategic policy decision has not been implemented. Keck remains the premier ground-based Observatory in the world, but other comparable-sized telescopes are now in operation. To maintain the Keck advantage we need to vigorously upgrade current capabilities and judiciously plan and build new capabilities. UCO support for some of these activities is a very cost effective way to leverage the ~$300M dollar capital investment in the Keck Observatory. Providing support through UCO was part of the original plan and makes sense because we then have complete control over the resources and because many of the instruments and systems at Keck were designed and built in UCO.  Upgrades to instruments, replacement of key systems at Keck such as the guiders and primary mirror active control system, and investment in the next generation of adaptive optics is only the top of a list of necessary programs that are required to keep Keck at the forefront. 

· Maintain and upgrade UCO technical capabilities. The UCO shops have produced some of the most complex, successful and challenging instruments ever built for astronomy. Telescopes collect light, but it is the focal-plane instruments that provide the data for scientific analyses. We do not duplicate capabilities in the industry, but rather carry out the R&D required to build one-off instruments that allow remarkable levels of precision measurement and work reliably for years in a difficult environment. We work to far more exacting standards than is common in industry and need to routinely come up with new and innovative designs. There are two crucial ingredients to the UCO successes. One is the excellence of the faculty PIs, the second is the outstanding technical staff with very specific long experience in astronomical instruments and facilities.

There are two needs for our technical facilities. The first is to restore the funding stability to have our core group covered and slightly expanded. With the budget cuts of the last five years, we have been forced to move members of our core group into soft-funded positions. This is destabilizing for the organization and moves us in a direction of having to become a “job shop” filling in the budget with outside jobs that are not necessarily aligned with the UCO mission of providing capabilities for UC astronomy. To meet future needs, we also need to evolve the make-up of our technical personnel. The level of sophistication of modern astronomical instrumentation has grown significantly in the last decade. As we move into the future, we will be replacing existing staff with personnel with higher levels of education and in fields for which there is strong competition in the high-tech industry. These people are simply more expensive.

The second need is new shop facilities. The UCO shops are housed in the temporary “surge space” they were moved into when the Observatory moved to Santa Cruz from Mt Hamilton. The space is low quality and has become extremely cramped as we have taken on more and more responsibilities in the Keck and TMT eras. We need to make renovations to existing space and need assistance in working with UCSC to identify and prepare new and better space for the UCO shops in Santa Cruz. There are many deferred capital improvement expenses for the shops that there have been no opportunities to address. We need to tweak our working model to make sure and have Keck and TMT projects invest in our shop capabilities, but for now we have immediate required upgrades to a number of shop capabilities. 

· Lick Observatory upgrades. Lick Observatory has suffered in particular from the budget reductions. We have not been keeping up with maintenance, much less supporting new initiatives and upgrading capabilities. Lick remains capable of supporting forefront research and continues to be a crucial proving ground for new capabilities. The adaptive optics and laser-guide star system in use at the Keck Observatory were first built and debugged at Lick. This shortened the development time and cost at Keck enormously and gave us the three-year lead on the rest of the astronomical world that we are still taking advantage of. There is tremendous potential to reduce cost and risk for TMT concepts and components by using the Lick facility. Lick Observatory, because of its location and local history in the bay area, also has great potential as a backdrop for private fund raising. One immediate goal for Mt Hamilton upgrades is to make some renovations that will help us aggressively move into a much expanded private fund raising effort for Lick Observatory.

· TMT development. The Thirty-Meter Telescope project promises to be one of the most exciting science initiatives of the next 50 years. UC is in a leadership position in this project because of our long record of success with developing the Keck Observatory, defining the state-of-the-art for astronomical instrumentation and, in recent years, leading the world in development of adaptive optics. History has shown that the fastest and most cost-effective way forward with highly technical projects like TMT is to overcome the challenges through work in the University labs. I believe that having UCO deeply involved in many aspects of the project is crucial for its success. There are three TMT instrument concepts, key components of the TMT adaptive optics system(s), a testbed for the primary mirror segment control and development of the next-generation of mirror coatings all under development at UC. As is the case for Keck Observatory support, much of the work on specific aspects of TMT is paid for via work packages from the project. However, we want to be in a position to lead this project. This means developing new ideas and taking carefully considered risks with ideas that may have a big payoff. This is a unique role UCO can and should be playing and it requires resources beyond the work packages. 

· Our commitment to other UC campuses. UCO support extends to the Infrared Lab at UCLA, providing a base of support that allows the lab to build deep expertise with core staff. This has been extremely successful at UCLA with two major Keck instruments having been built there in the last 8 years, another underway and one of the TMT instrument concept studies being carried out in the IR Lab. Additional support for the UCLA Lab would allow us to further leverage the growing capabilities there and this model could be applied to other campus which already have instrumentation or other technical capabilities (most obviously UCI and UCB at this time). UC as a whole has a very talented resource base that we are not fully utilizing.

Specific Requests

I can provide detailed spreadsheets of the staffing plan and costs and showing how these particular issues have risen to the top of the priority list in the context of UCO strategic planning. However, based on these detailed program plans, here is the high level request broken down by broad category.

1. Personnel: We have been forced in the last two years to move nine of our experienced, long-time technical staff partly or completely off the state-funded payroll and into soft-funded positions.  This needs to be reversed just to stay at our pre-Keck level of staff FTE. We also need to add staff in certain key strategic areas in the Santa Cruz technical facilities1, at Mt Hamilton and at UCLA. 
Cost: $500k (restore current core staff funding) +$1.2M (expansion) [per year]

2. Capital improvement funds: For many of the larger projects that have come through the shops, we have taken the opportunity to renew or add to our shop capabilities. However, this model does not always work for the most forward-looking programs that we should be undertaking and it has not worked well in the sense that we have fallen far behind in our baseline capabilities. It does not make sense to have highly-trained technical staff be limited through working with out-of-date tools and equipment. UCO (extended to the other UC campuses when appropriate) needs to have an annual capital improvement/renewal fund.

Cost: $300k [per year]
3. Opportunity funds: There are essentially no funds available to be used for taking advantage of opportunities that arise for providing new capabilities to the UC astronomy community (a current example is a highly-leveraged opportunity to provide immediate access for UC astronomers into Pan-STARRS) or purchase of hardware for new initiatives at Mt. Hamilton. This is the usual Director’s discretionary fund. Even at a modest level, such funding can be crucial for starting new initiatives and positioning UCO for future endeavors. 

 Cost: $150k [per year]

4. Mt Hamilton renovation.  (based on Lick Observatory Strategic Plan)

Cost: $650k + $500k for Automatic Planet Finder completion [one-time costs]

5. UCO facilities upgrades.

The UCO shops are abysmally housed. These temporary buildings, designed to provide space for a few years. are now 40 years old. The space is cramped and dirty. This is a complicated and likely long-term issue that will require energetically pursuing resources from the major projects (e.g. TMT), UCOP, UCSC and private donors. At this time I would request that we agree to look seriously into possibilities for space on the UCSC campus and when potential solutions to the space issues have been identified to then explore different funding models. 

6. Bolte requests
· Annual Director’s Research Fund ($40k in 1991($55k in 2006)

· Stipend increase ($14k/year -> $25k/year)

This requested increased of $2.175M/year and onetime $1.15M is, I believe, modest in the context of what we are planning to achieve—the continued world preeminence of University of California in astronomy and astrophysics research in the coming decades. The University of California has as one of its primary goals to be one of the elite research universities in the world. This cannot be accomplished without committing resources. 

1 We have a detailed plan for areas that need to be strengthened. An example is staff at the Laboratory for Adaptive Optics. The LAO was conceived of at the time of the last promised UCO ramp-up. The Moore Foundation gave a $9.1M, 5-year grant in 2004 with the understanding that UCO would take over the support of the lab at the end of the Moore grant period. The LAO is proving to be crucial for mitigating the major technical risks of the TMT project. 

