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Present: J. Bagger, J. Butler, B. Casey, E. Eichten, D. Harris, C. Hill, D.  Kaplan, Y-K. Kim, S. Kopp, Y. Komolensky, A. Lankford, D. McGinnis, W. Molzon,  P. J. Oddone, H. Weerts
1. Summary  of  the Face-to-Face meeting (Young-Kee)
Physics Opportunities ( as apart from those at the ILC, LHC and higher energies) include accelerator-based, but not energy frontier, programs such as neutrino physics and lepton and quark flavor physics. These require high intensity beams for each particle type (,,K, anti-proton) and in some cases high luminosity, relatively low energy colliders, such as a Super B factory or a Giga-Z.
Some of these experiments could be started soon. Some would need to start later – say 5 years from now.  The challenge for this program is to convince the funding agencies and the HEP community that these experiments are worth doing and that the can be done uniquely or substantially better at Fermilab than at any other lab.

The physics driver for these efforts is “Physics Beyond the Standard Model”. 

The conclusion was that “Reconfiguration of the existing accelerator complex” followed by “higher energy proton sources” offers a rich program of neutrino, kaon, and muon  physics in the near and longer term.
Finally, Young-Kee presented a road-map for the development of facilities and experiments based on three scenarios for the development of the ILC: The “baseline” technically driven schedule; a schedule that is delayed by a few years while one waits for LHC results to become clear on what energy is needed; and a schedule that suffers additional delays, perhaps due to the complexity of putting in place the necessary international agreements. The relevant tables are in Young-Kee’s slides. Under all circumstances, the current Tevatron program will run to completion and the current neutrino program with Minerva and Nova will proceed. The LHC and its detector upgrade will be supported. Particle Astrophysics will remain a vital, but limited, part of the lab program. In the roadmap, the sNumi++ program is foreseen under scenarios 1 and 2.  It includes support for the LHC machine upgrade under scenarios 2 and 3. In scenario 3, there would be room for a new accelerator project, dubbed “project X”, that could be ILC-like 8Gev and 120 Gev proton sources built with ILC-like technology.
Two other ILC scenarios were not considered: that the LHC or other results demonstrate that a higher energy machine is needed; or that the ILC goes offshore.

Discussion:

Sacha: How will we know which ILC scenario we are following?  No real resolution although this exercise was driven by the idea that we ought to be prepared for scenario 3.

Joel: Are budget constraints being considered in formulating our plans? Answer is  - not yet.

2. Brief Report from the Accelerator Subgroups  4,5 (Young-Kee)

Steve Holmes organized FNAL Accelerator experts to study various options. McGinnis is leading the effort to develop the Project X (SC Linac) concept, including the synergies with the ILC;  Syphers is working on understanding the use of the Tevatron as an 800GeV Fixed Target machine or a 120 GeV stretcher;  and Nagaitsev is looking at possible synergies between a SuperB Factory and an ILC damping ring. There will be a report at the July 9-10 meeting.
There is also a meeting with Bob Palmer to understand what is needed in the way of muon collider R&D.

Debbie: Is the Tevatron as a source of 800 GeV extracted beam envisioned to run concurrently or serially with its use as a stretcher. Young-Kee said initially they would run serially but concurrent (interleaved) operation might be considered later.

3. The end game for developing the roadmap (Young-Kee)

In order to prepare the way for a release of the report, Young-Kee has been explaining the process and some of the initial thoughts to various stakeholders and decision-makers. These include the Fermilab Program Advisory Committee, the Fermilab Accelerator Advisory Committee Chair, the P5 Chairperson, the HEPAP Chairperson, and the DOE Office of Science Associate Director of OHEP, Robin Staffin. 

It is noted that the Accelerator subgroups are working hard to determine the viability of some of the proposals and will present the ones that look promising to the Fermilab Accelerator Advisory Committee in early August.

The plan from here on in is to present a preliminary/draft report to Pier Oddone on August 1, 2007 describing the accelerator facility roadmap and examples of physics opportunities along the roadmap.
After the work by the Accelerator subgroups is done and it has received some feedback from the Fermilab Accelerator Advisory Committee (AAC) after its meeting on August 8-10, 2007, the report will be finalized and presented to Pier Oddone on or before August 31, 2007.

From there, the report will be presented to the Fermilab Program Advisory Committee at a meeting expected to be in early November. The final report would also be sent to P5 whose next meeting is September 24-25, 2007. HEPAP, which will be given a status report on July 13, 2007, will also receive the final report and may choose to discuss it at its November 2007 meeting.  It is hoped that P5 would hold a review of the roadmap in February of 2008 and report back to HEPAP in the early summer (July) meeting of 2008. 
Discussion: There was much discussion of the order and length of the various steps toward acceptance. 

There was concern that the period between the Nov. ’07 report to HEPAP and the report by P5, expected in July 2008, was too long. There was some concern that the report would be too late to be considered for the 2010 budget. Young-Kee thought it would be in time. 

Brenden worried that P5 would send the report back for additional study, thereby preventing consideration for funding in the 2010 budget.  

Debbie was concerned about the order of PAC consideration and P5 consideration. There ensued a brief discussion of the significance of PAC approval.

Sacha stressed that the approval of the machine initiatives should be based on the potential of the program and not on the specific experiments, which can be approved later in the process.

Someone asked whether it was possible to advance this process so that it could affect the 2009 budget. Young-Kee replied that the chances were very small. Pier said that they will try to get more funds in 2009 based on general considerations such as the importance of Fermilab to the general health of the US HEP Program.

4. Neutrino Timeline (Andy Lankford)

The Neutrino Working Group is developing a detailed timeline of the various neutrino experiments that could be mounted. It is not yet ready for detailed discussion.

It will include the results of NUSAG report on long baseline neutrino experiments. Many of the experiments discussed by the working group are outside the scope of the NUSAG report. They include experiments using low energy (2-8 GeV) beams and some using 450 GeV for oscillation studies and 800 GeV beams for electroweak studies. In all cases, the physics reach is limited by the number of protons available.
Discussion:

It was observed that more protons is always better since the neutrino experiments will compete for them with each other and with the flavor experiments.

It was observed that Kate Scholberg’s proposal required a new proton driver like source. This led to a request that the neutrino table clearly indicate which accelerator facilities are needed by each experimental program as a function of time. 

There was a question about whether DUSEL costs were based on a water Cherenkov detector or a liquid argon detector. It was stated that a generic model was used that probably covered the cost range of either.

There was a question about the operating costs for experiments. Experiments at FNAL have pretty low operating costs, based on current experience. They are typically from $150-500K.

Costs for DUSEL experiments might be as high as a few million dollars.

There was discussion about the budget numbers in the facility/experiment tables. The consensus was to classify them into ranges.
Andy commented that there should be a sanitized version of costs for the public so as not lead people to believe that there is more precision than has actually been achieved at this early point in the process.

5. Flavor Physics Timeline (Yury Komolensky) 
Key issue are whether the physics will be important in the global context when the results actually  become available; whether the experiments can be done uniquely or substantially better at FNAL than elsewhere; and whether the experiments are unique in their physics reach,

If the ILC is on a fast-track, there will be little room for this physics except for relatively small-scale efforts such as an anti-proton program. If the ILC is on the medium or long-term path, then there is an opportunity for a rich program of muon and kaon physics in the near and longer term, including K-> both charged and neutral)    and -e conversion.
If the ILC is delayed, there are also opportunities for big ticket items such as SuperB or Giga Z.  These would need very good justification if they are to get serious consideration.
Discussion: 

Joel noted that there are proposals for 800 GeV extracted beam for flavor physics so that should somehow be folded into the roadmap.

6. Special report – What is the next machine if the ILC/CLIC are too low in energy? (Chris Hill)
Consideration of what would happen if the LHC indicated the need for higher energies than can be achieved at ILC or CLIC will guide the development of R&D Programs for future accelerators. This is part of Fermilab’s mission.

Chris asserted that nearly all scenarios of discoveries at the LHC, except for a single SM Higgs, require energies beyond the LHC.

In light of the Higgs limit from LEP, MH>115 GeV, the MSSM now needs fine-tuning at the few % level. The SUSY scale is quite possibly more than a few TeV. It is, of course, this very need to fine tune that is regarded as a liability of the SM.  Fine tuning at the % level is considered a negative for any theory. 

These problems can be avoided in NMSSM models but these point to more strongly coupled theories and higher mass scales.  If  an NMSSM model were realized in nature, the LHC would perhaps see evidence for it through its multi-Higgs structure, such as the observation of heavy Higgs’ like the Ao and H+.

Technicolor and Little Higgs models also favor higher mass scales.
Chris describes a model he worked on that involves a top quark seesaw. The top quark is a condensate based on a new strong dynamics and should be around 600 GeV. Another heavier quark mixes with it, pushing its mass down to around 175 GeV. This other quark sector is at a few TeV. This model does not require tuning. 

Chris noted that constraints on BSM Physics derived from the S vs T plot seemed to disfavor low scales but recent developments have moved the allowed region in a direction that now allows heavier objects, including the seesaw model. Simple scaling arguments from the normal QCD spectrum suggest a possible higher mass spectrum.
All this indicates that it is certainly possible that results from the LHC will point to the need for a higher energy machine than the ILC or even CLIC.

The message is that aggressive work on SCRF and R&D on a Muon Collider should be pursued.

The VLHC remains a viable approach to achieving higher energies. It was realized a few years ago that the construction of a 100 Tev-200 TeV machine does not require the development of the highest field magnets. While the VLHC is a huge undertaking, most of the problems are related to the scale. The underlying technology is already within our capabilities. 
The muon collider is an alternative to high energy. A possible roadmap has been developed by Steve Geer and others.

Chris concluded with a classification of machine R&D and projects into those that depended on the results of the LHC – SCRF R&D, Muon collider R&D, and additional engineering work and political work for a VLHC and those that were independent of the LHC results -  mainly the neutrino and flavor program and a proton driver.

Discussion:

Chris asked us to study an issue raised by Mel Shochet: can experiments cope with the possibly much lower signal-to- background at the VLHC?
Harry remarked that he did not feel that the case for the VLHC as presented would be compelling.
Joel asked about the value of a GigaZ machine in guiding us in the case of indications of a higher scale from the LHC. Chris responded that it would reduce the allowed region on the S-T plot to a point and would tell us something about the new physics.

Young Kee asked what information would clearly indicate a spectroscopy at a very high scale, such as 10 TeV, that would be worth pursuing.

The conclusion of this part of the meeting was that Fermilab would not be fulfilling its mission if it did not pay at least some attention to the need for machines that could probe beyond the TeV mass scale.
6. Discussion of Report Outline (Young-Kee)

Young-Kee presented an draft outline for our report. 
Much discussion ensued. A big question is “Who is the audience for the report?” Opinions varied and at one point nearly every possible constituency was mentioned. Pier emphasized the importance of winning the acceptance of the High Energy Physics community. 

There was also a discussion of where the final roadmap and the key conclusions should appear in the report.  There will be a short summary, perhaps no more than an paragraph; and executive summary of no more than two pages; and the body of the report. The report could start with the roadmap and then present the case for it.  Alternatively, it could start with the physics case and conclude with the final roadmap. We did not reach a conclusion.
