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. UCO has played a crucial role in the successes of the past and is crucial for the continued success.

With the budget cuts of the last five years, the UCO budget is at the same level as it was in 1988 before the creation of the UCO MRU when Lick Observatory was the only UC Observatory. I think it is vital that we properly fund the core technical group and upgrade the technical facilities to meet the challenges of the next decade. 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. The last section has specifics of a request for additional resources for UCO. A more detailed justification of these specific requests can also be made available.

Very similar increases to the UCO budget were successfully justified and then enthusiastically endorsed by two previous administrations and the Council of Chancellors. With the TMT project underway, the need is even greater. The 15-year review of UCO in 2001 resulted in an extremely positive evaluation of the MRU and a strong recommendation for immediate increases to the UCO base budget. 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.

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. 

· Recognition of program excellence. In the National Resource Council 1995 evaluation of astronomy research-doctoral programs, 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 safe to assume 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 the continuing $4M per year from the NSF for the Center for Adaptive Optics.

· Attraction of top young researchers and teachers. Access to broad and forefront facilities has continued to be a very strong recruiting tool for UC campuses. At UC Santa Cruz, we have been able to hire our first-choice in faculty recruitments despite the enormous housing expense issues and low starting salaries.

· Individual awards and recognition. UC astronomers are among the highest profile faculty members in the UC system. Among the ~100 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, 5 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.

· 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)

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 original Lick base budget, was fully approved by then-President Gardner and Senior Vice President Frazer.  The budget increase was to be achieved through a ramp-up over several years.  The basis for the increase was that UC and UCO was moving from the Lick era into the Lick+Keck era. Although some of the promised ramp-up was realized, those increases were subsequently eliminated when cuts were made to the UCO base budget in the financially-difficult period around 1994-95. In 2001, Vice-Provost Shelton and Provost King were able to provide a ramp-up of an additional $1.4M in response to a barebones budget increase request from Director Miller.  This increase was virtually eliminated during the budget-crisis years that followed. 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 $1.4M increase committed by Shelton and King. Not only was the $1.4M eliminated, but the $1M additional funding never was implemented. Despite the enormous change from operating one facility at Lick to adding the Keck Observatory and development of the TMT, UCO effectively now as the same budget it had in the late 1980s. The justifications for an increase to the base budget are more clear now than ever:

· Keck support. The Keck budget does not have a development component. This was 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. 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 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. 

· 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 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. This is simply more expensive.

The second issue is the 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 assistance in working with UCSC to utilize some of the space that has become available on campus or at 2300 Delaware Street for UCO shops.

· Lick Observatory upgrade. 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

· UC astronomy growth. In the last ten years, UC Davis and UC Irvine have each nearly tripled their astronomy faculty size, UC Riverside and Merced have added astronomy programs and astronomers to their faculty and UC Santa Barbara has doubled its number of astronomy faculty. The UCO “customer” base has grown considerably and looks to increase further in the future. Centralizing the UC astronomy facility resources through UCO in order to provide a group with the breadth and depth required for modern astronomical instrumentation has proven a very cost-effective and overall effective means of supporting the entire community, but as that community grows the demands on UCO also grow.

· TMT. 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. 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.

Astronomy is a bargain for UC

UC enjoys an international reputation as a world leader in astronomy and astrophysics research and n the area of technology development for astronomy. The combination of the UCO/Lick budget and the UC contributions to Keck is currently a commitment to UC astronomy of ~$17M per year. This investment provides the facilities for astronomy system-wide—astronomy resources are strongly centralized. This is the only arrangement that makes sense, because the scale of modern, forefront astronomical telescopes is well beyond the single campus level, but it highlights the total dollars spent. But, this is to be compared to other sciences that require multiple, expensive laboratory facilities—often a lab per faculty member—on every campus. The construction costs of wetlab buildings are between 2 and 3 times that of office buildings and annual operations costs for these buildings are higher by an even larger factor. 

As mentioned above, the guaranteed access to the Lick and Keck Observatories, and the excellent job UCO has done managing and equipping these facilities for UC astronomers also plays a significant factor in the tremendous success of the UC astronomy community in competing for grants and generating overhead return. This success is based on the high quality of faculty attracted to UC because of the telescope access and the quality of the research made possible by having the cutting-edge facilities.

Specific Requests

1. Restore funding for the core UCO staff. We have been forced in the last two years to move nine of our experienced, long-time technical staff 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.

Cost: $480k (ongoing)

2. Expand the UCO staff in key strategic areas. Given the growth in UC astronomy and our aspirations to continue to be an international leader in astronomy and astrophysics research, we need to add personnel to better position UCO and UC for the next decade:

· Overall technical facilities manager

· Laboratory for Adaptive Optics (LAO) Director1
· Two LAO staff members

· Detector Specialist

· Coatings/surface chemistry specialist

· Second electronics design engineer

· Development/Outreach specialist

           Cost: $1.1M (ongoing)

3. Opportunity funds: There are essentially no funds available to be used for developing new capabilities in the Labs, 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 (ongoing)

4. Mt Hamilton support.

· On-site electronics technician (we have not had this since 2001)

· Added support scientist (we are down 2 SS compared to the 1990)
            Cost: $150k (ongoing)
5. Mt Hamilton renovation.  (based on Lick Observatory Strategic Plan)

· Upgrade obsolete electronics at 3m and 1m telescopes

· Nickel Telescope MEMS-based AO demonstrator (matching funds)

· 3m drive upgrades

· Space renovation for donor events

· Replace obsolete infrared instrumentation for 3m (matching funds)

· APF completion

Cost: $650k + $500k for APF (one-time costs)

6. UCO facilities upgrades.

I don’t have an easy solution for this one, but 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 involve resources and coordination with UCSC.

7. Bolte requests
· Annual research fund ($40k in 1991($55k in 2006)

· Stipend continued ($25k/year)

1 The Laboratory for Adaptive Optics 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 of the support of the lab at the end of the Moore grant period.

