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Committee Charge:

1. Gather input from the broad U.S. community in order to develop an understanding of the instrumental (and other) capabilities needed on ground-based O/IR telescopes of aperture between 6.5 and 10 meters, between now and the end of the 2010-2020 decade.  The list of capabilities should flow from community scientific aspirations and should represent all areas of astronomical research and wavelength and types of observation, though the committee should roughly prioritize and/or establish a time sequence.

2. Develop an understanding of the U.S. community’s present use of the large telescopes within the system, the Gemini telescopes and those available through TSIP, including how the oversubscription rates, the number of astronomers who use them, the papers published, and the impact of those papers are related to the capabilities that are being provided.  Both instrumental capabilities and aspects of operations (e.g., queue vs. classical) should be considered.

3. Within the context of the entire U.S. system, identify those capabilities which the Gemini telescopes are the best suited to provide – because of the amount of access that the community has or the particular characteristics of the telescopes or sites. Similarly, identify the optimum capabilities for non-federally-funded telescopes through which access might be provided to the broad community through programs like TSIP.

4. Provide a set of recommendations to guide the formulation of the U.S. position on Gemini, with particular attention to the expected transition in 2012 to a new international agreement.  These recommendations should cover items such as number of nights the community needs on 6.5 to 10m telescopes, future instrumental capabilities, operations modes, access to archived data, and types of user support.  The recommendations should also address processes for ensuring a strong link between Gemini capabilities and the interests of the U.S. community, taking into consideration the nature and constraints of the international partnership.

5. Provide a set of recommendations to guide federal activities aimed at expanding the system of large telescopes using TSIP or other mechanisms.  These recommendations should cover the same areas as those for Gemini.

I)  Science drivers for current and new capability on 6-10 meter telescopes
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Survey Science

II Input from the Broad US community on science driven capabilities (Charge 1)
Assume we are talking about the community that uses ground based OIR telescope
Who is the community?

Demographics looking at top 40 PhD granting institutions
AIP Astronomy programs plus JHU, MIT, UCSD, UC Davis, UC?? , NASA, NOAO STSCI???? 

Survey, Accord input, other?

How does the survey reflect the broader US community?
Capabilities needed to meet community aspirations
The survey points to the need to increase availability of the following:

Telescope time

Work horse instruments 

Community input has as highest priority

Wide Field Optical and NIR MOS

High Res Optical and NIR

In JWST/LSST/ALMA era will be need for at least one additional 6-10 meter telescope 
III Current use of 6-10 meter telescopes (Charge 2) 
Suite of Public and non-federal 6-10 meter telescope


Current Instrument capabilities on each


Nights available and oversubscription

~200 nights on Gemini

~50 nights on TSIP telescope

Gemini and TSIP user communities

Impact of facilities, instruments and modes of operation
Crabtree paper?
Other observatory statistics??

Do some instruments, modes stand out as having a higher impact

IV Capability within the US system (Charge 3)

What can Gemini do best?
ToO, IR optimized, queue schedule when needed

What can non-federals do best?
Lots, but need to list

V Recommendations for Gemini (Charge 4) 
Findings:
1. There is a large and engaged US community using 6-10 meter telescopes and for the most part the demand for telescope time outstrips the supply by factors of 3-4.  Large scale projects have proven to have high impact but only a fraction of excellent projects can be carried out in a timely manner.
2. Gemini is an important part of the suite of US large telescopes.  It represents ~83% of the nights available to the ~ 50% (TBC) of the community that does not have privileged access to non-Federal 6-10 meter facilities.  
3. The US currently invests significantly in Gemini  (getting  numbers for NSF).   In contrast, the ALTAIR survey reveals that there is significant dissatisfaction in the US community regarding the divergence between US community needs and the resources and services offered by Gemini. 

· The Gemini instrumentation suite is seen as (1) not competitive with instrumentation available elsewhere and (2) emphasizing niche capabilities (e.g., coronography) over ”workhorse” capabilities that serve a broad community of users (e.g., basic spectrographs and imagers).   

· Another major concern is the large time investment needed end-to-end (from proposal to data delivery) to obtain science-quality data.  Often no data may be received or the quality of the data may be much lower than expected.

· There is a significant unmet desire for classical observing. 

While the US community remains supportive of Gemini in spite of their dissatisfaction, the extent of the dissatisfaction suggests that US community support may erode significantly if Gemini does not become closer aligned with US community needs in the near term.

4.  The Gemini governance structure does not appear to be well suited to receiving and vetting input from its largest user community.  For example:
· Gemini US SAC is an NOAO-appointed committee whose members are veteran Gemini observers.  They provide input based on their personal experiences and are not asked to solicit the opinion of the broad US community. 

· The GSC members are selected by and report to the Gemini Director.  They do not report to the Board or NSF.  They also do not solicit input from the US community in a direct way.

· The US representatives on the Gemini Board are selected by the NSF (without advice from the GSC or NOAO??).  The Board as a whole also does not solicit input from the broad US community.  

· There is no direct pathway for US community opinion to reach the Gemini Board. 
· While contributing ~51% (TC) of the operations and development cost of Gemini, The US community representation on then Gemini Board is only 4 of 11 voting members ; or ~36%.

· Similarly to the above the US membership on the GSC is 4/13 or ~31% while we have over 50% of the user community

These concerns are directly attributable to the distributed model adopted by the Gemini for science interfaces with Gemini users.
5.  NOAO, representing the US community in the distributed structure through NGSC, has no direct authority over nor responsibility for the actions of the Gemini Observatory.   Similarly the Gemini Director has no authority or responsibility over NOAO.  The NSF is the legal US partner in the Gemini partnership that has such responsibility and authority. 

6.  A concern, which may contribute to the lack of alignment between Gemini and US community needs, is that there is currently no on-going mechanism by which science interests can strongly and proportionally to the USA participation can influence the goals and operational & instrumental priorities for the Observatory Provides the Board with regular assessments of the state of the observatory.

7. If community concerns can be addressed, increasing time on Gemini 10-20% has the greatest potential impact on US community access.  A 10% increase in Gemini time is equivalent to doubling the current TSIP allocation which is perceived at present to be challenging.  If we assume NSF acquires all of UK time that would be about 65 nights on each of GN & GS or 130 nights.  Would have to triple TSIP nights to equal that. 
8. The community places high value on data archives and basic reduction pipeline software, second only to instrumentation and telescope time

Goals/Issues/Concerns: 
1.  The overall goal for the US community regarding Gemini is for the US community to get the most scientifically out of its investment in Gemini. 

2.  To achieve this, it is important for Gemini to become more closely aligned with the needs of the US community.  Specific areas where closer alignment is needed include:

        - instrumentation suite 

        - time burden to acquire scientifically useful data

        - increased support for and ease of classical observing (remote or in situ)

3.  It is also important to put in place mechanisms for regular feedback from the US community to the Gemini Observatory and the Gemini Board in order to achieve the above.  

4.  It is highly desirable for the scientific communities of the Gemini partnership (both the US, and all other partner countries) to have a more direct role in setting scientific goals for the Gemini Observatory (i.e., regarding instrument selection, operations modes, etc.)

Recommendations: 

0. Gemini & NOAO NGSC continue to work aggressively to get more US observers first hand at the telescope experience.  Gemini must develop a knowledgeable, dedicated and supportive user base community.

1.  Instrumentation

On the specific issue of instrumentation, there is a need for direct input from the US community to the Gemini Director and Board.  Currently the broad US community has the opportunity to comment on future instrumentation at international workshops held by Gemini every ~6 years (1997 in Abingdon; 2003 in Aspen?).  These workshops have a mixed record in providing instruments that are aligned with the needs of the US community.  For example the outcome of the Aspen process, for example, thus far, is the construction of a niche instrument (GPI) rather than other “workhorse” capabilities, e.g., (the single object mode of) the high resolution IR spectrograph (HRNIRS) which was highly ranked at Aspen.  While the decision to build GPI would make sense in a funding climate that allowed for multiple instruments to be built, as the only instrument to come out of Aspen thus far, this decision does not well serve the broad US community.  This experience suggests that it would be useful for Gemini to receive more frequent input from the US community regarding instrument priorities, perhaps on a 3 year cycle. 

2.  Role of the Gemini Scientific Communities in Setting Science Priorities.  

The current advisory structure is not perceived as responsive to the US community needs.   Gemini and NSF should evaluate the current structure, compare it to other observatories such as Keck, Magellan etc and determine what changes will relieve this situation.
3.  GSC and Gemini Board

A strong, well-informed GSC and US contingent of the Gemini Board would be of significant value to the US community.  Possible actions that could be taken in this direction: 

· NSF as the executive agency should be charged with determining a process for soliciting and representing US community opinion that will be communicated to the GSC and the Gemini Board. 

· NSF as the executive agency should be charged with determining a process for selecting US community members (possibly including NOAO staff) who are knowledgeable about Gemini, the US observing community, and the US System of observing resources for service on the GSC and the Gemini Board.  Ideal members would interact with a broad cross-section of the US community and be knowledgeable and articulate about their needs.

4.  2012 Transition

The committee advises the NSF to negotiate a new Gemini partnership that gives the US expanded influence in decision making (regarding instrument selection, operations modes, high level observatory priorities) that is directly proportional to its financial contribution to the Gemini budget (e.g., the fraction of US representatives among voting members of the Board or the GSC should be in proportion to the US financial contribution). 

The committee also advises the NSF to put in place governance structures that ensure that the needs and priorities of the US scientific community are heard and that the Gemini Observatory is responsive to US community needs to an extent that is proportional to the US investment in Gemini. 

Looking forward to 2012, the committee recognizes that the current US majority share in Gemini is attractive from a strategic point of view.  This should be maintained as much as possible.  However, the committee cautions the NSF against investing more significantly in Gemini unless the current situation is altered so that Gemini becomes more responsive to the needs of the US community (e.g., by altering Gemini governance and/or the roles of the GSC and the Gemini Director).

4.  Gemini Cost

There is a widespread impression that Gemini’s operations cost is excessive when compared to non-Federal facilities.  NSF should work with Gemini and the no-Federal observatories to come up with a cost comparison that allows a fair assessment of the effectiveness of operations taking into consideration the differing missions and capabilities of these facilities.  Getting unbiased factual information public is an important step in enhancing community confidence. 
The higher Gemini costs arise in part from operating sites in two hemispheres, the cost of operating predominantly in queue mode, as well as software development and achieving.  The ALTAIR survey shows that the US community values access to both hemispheres.  However, queue scheduling, archives, and data reduction pipelines were valued less than improvements in instrumentation and a larger number of nights for observing.    Estimated cost of these activities should be a part of any trade analysis.
VI Recommendations for access to non-Federal telescope using TSIP and other mechanisms (Charge 5)
Findings

0.  TSIP funding stream has been important in increasing access and improving facilities but the inconsistent nature in funding leads to similar inconsistencies in access and engenders operational problems
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

unnecessary 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.

3. Increase the instrumental and time resources available to the US community on non-Federal telescopes.

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. Increase the “incentive factor” for instrument and software development trades as well as straight trades for time.
3. 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.)
4. 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.
5. 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. 

VII Prioritizing Recommendations

Appendices:

i. Raw Survey Statistics

ii. Analysis of Survey results
iii. TSIP program 

iv. Gemini Agreement
Findings

Gemini 

TSIP avail limited

