Developing and Maintaining a System of Large Telescopes

Findings:

1. There are currently 11 telescopes in the 6.5-10m aperture range in which US institutions are significant shareholders.

2. The US has developed a significant community of users at the 6.5-10m aperture level, among both groups with and without institutional access to large telescopes.  (Cite stats from survey.)

3. There is strong sentiment in the US community that, going forward, the community requires more large-telescope observing nights and/or more capability (both deriving from new technologies such as LGSAO and in the Eisenstein sense of expanding more conventional instruments through highly multiplexed spectroscopy, and large area detectors for imaging and broad wavelength coverage spectroscopy).

· This was thought to be critical in order to remain competitive with the scientific and technical advances being made in other countries.

· This is related to the view that it is important to provide grad students and post-docs with the opportunity to observe with large telescopes and/or work with the data from these facilities as part of their education and career development.

· It is also related to the need to develop a “GSMT-ready” segment of the community that has significant experience with 6.5-10m telescopes and is ready to take advantage of the unique opportunities offered by 20-30m telescopes.

4. The cost of instrumenting large telescopes is high. “Advanced” instruments (LGSAO, MCAO, etc) are expected to produce breakthrough science but are particularly expensive.  It will be impractical to duplicate these instruments on many facilities.

5. “Workhorse” instruments (e.g., low and high resolution spectrographs and imagers) are also highly valued.

6.  The need for greater capability (nights or instruments), coupled with the need to avoid

unneccessary duplication of instrumentation, etc. suggests that we need to develop mechanisms for planning and developing a large telescope system comprised of both federal and non-federal facilities.

· Allows sharing or trading of resources among federal and non-federal facilities (in exchange for funding or time on other telescopes).

· Utilizes any additional federal funding in a way that maximizes the benefit to the US community.

7.  There is currently no formal mechanism for developing and maintaining a system of large telescopes that comprises both federal and non-federal facilites.  A mechanism would include both opportunities for planning the development of the system (e.g., regular dialogue between the US community and the federal and non-federal observatories) and tools for implementing priorities (e.g., funding or time trades). 

Current planning opportunities meet some, but not all, of these needs: 

· The US community needs for instrumentation on Gemini specifically have been discussed twice over the last 10 years at instrumentation planning workshops organized by the NGSC (or its equivalent) as part of the Gemini instrument planning process (Abingdon 1997; Aspen 2003?).

· The US community needs for instrumentation in general on telescope apertures from small to large have been discussed at three previous System Planning workshops (October 2000; May 2004; November 2006).

In terms of implementation tools, we currently have the NSF-funded Telescope System Instrumentation Program (TSIP), which provides single and multi-year funding (approximately $4M/year) to develop new instrumentation, upgrade existing instruments, or otherwise enhance the scientific capability of the telescopes operated by the private (non-federally-funded) US observatories. TSIP also provides a “system access” mechanism for direct exchange of telescope time for use by the community in exchange for operations funding.  Proposals are solicited approximately annually and are competitively reviewed.  

The priorities for selecting instruments through this program come, in part, from the priorities established in the system workshops.  The program is open to non-federal observatories and affiliated institutions with telescopes of 3-10m aperture.  In exchange for TSIP funding, specific allocations of observing time are made available to the public community on the telescopes of funded observatories (approximately 50 nights/year currently).  The observing time purchased by TSIP on behalf of the community is assigned to proposers via the standard NOAO time allocation process.  

The Adaptive Optics Design and Development Program was funded at a level of ~2M/year until 2005.
8.  One important element of a US open-access system that includes access to non-federal facilities is the need to provide long-term continued access to the non-federal facilities.  Short-term or variable access is detrimental to developing an expert user community of these facilities, particularly in the case of new or unusual instruments (e.g., LGSAO system, IFU, high resolution MIR spectrograph).  Short-term or variable access also discourages programs that require long-term monitoring (e.g., planet searches via radial velocities). 

9.  NOAO, as a body that is familiar with US community opinion, and which has close ties to the independent observatories via ACCORD, is well-positioned to create and implement a mechanism for developing and maintaining a system of large telescopes.

Goals

1. Optimize the capabilities of US ground-based large telescopes.  Coordinate the use of federal and non-federal funding. 

2.  To create a formal process (both discussion opportunities and funding tools) for developing and maintaining a system of large telescopes that comprises both federal and non-federal facilities.

Recommendations

1.  Increase funding for an NOAO-led TSIP or a combined TSIP+AODP or a TSIP-like program that has enhanced flexibility, perhaps from $4M/year to $7-10M/year.  Such a program would be able to (1) fund instrumentation development or other infrastructure development (including operations, user support, software development) in exchange for open access time; (2) purchase nights on certain facilities.   There would be an official proposal process, as there is now for TSIP.  In its role as steward of the large telescope system, NOAO may also proactively solicit proposals from some observatories or explore alternative long-term agreements for funding or time trades to foster continued access. 

2.  Also investigate the use of time trades (between Gemini and non-federal facilities) to provide enhanced capabilities to the US community.  In this context, the most advantageous Gemini instruments would be those that are highly desired by the non-federal community for blocks of time large enough that they would be impractical to obtain through the NOAO proposal process.  (Examples of such instruments or capabilities might include the MCAO system + GSAOI, WFMOS, ToO scheduling.)

3.  NOAO to organize regular meetings of the US community and representatives of the federal and non-federal facilities to discuss priorities for instrumentation, software, and other observing resources in a scientific context.  Priorities established here will inform proposals to the program described in (1) above.  US community members can also provide feedback via this venue on their experiences using federal and non-federal facilities.

4.  NOAO to explore how it might facilitate or coordinate efforts to build complex instruments that are beyond the scope of individual institutions to build and/or fund and/or to site on an appropriate facility.  This might be a way to provide high sensitivity, high resolution infrared spectroscopy, a capability which has been consistently viewed as critical by the US community (Refs: ALTAIR Survey; NOAO 3rd System Workshop; US Gemini Tempe Instrumentation Meeting) but which is not widely available. 

