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Website: http://www.fnal.gov/directorate/Longrange/Steering_Public/
Notes prepared by: S. Holmes
Present: J. Bagger, S. Dawson, H. Edwards, S. Geer, P. Grannis, D. Harris, M. Harrison, S. Holmes, T. Himel, Y-K. Kim, D. Kirkby, S. Kopp, A. Lankford, D. McGinnis, W. Molzon, S. Nagaitsev, S. Peggs, T. Raubenheimer, R. Ruchti, V. Shiltsev, J. Stone, H. Weerts
1. Community Interactions (Young-Kee)
Young-Kee: There are some misconceptions in the community about the goals of the steering committee. Need open communications between group and US community.
Presentations at Fermilab and SLAC Users Meetings (+ town meeting at Fermilab)
Young-Kee setting up lunches with Fermilab staff and meetings with experimental collaboration – see the following webpage:

http://www.fnal.gov/directorate/Longrange/Steering_Public/HEP-community.html

Suggest that members who receive suggestions from community save, digest, and then forward to Young-Kee.

Committee members should be responsive in acknowledging suggestions.

We might think about collecting all suggestions on the website.

2. Flavor Physics Report (Sally)     
First phone meeting on charged kaons.
Conclusion is to focus on measurements that meet a very high standard of physics interest.

Consistent with diverting ~10% of protons from NOvA (~1E20 protons/year).

Next: Lepton flavor violation, neutral kaons, and muons

3. LHC Accelerator Upgrades (Steve P.) 
LARP is discussing possible contributions to a full upgrade of the IRs in ~2015
Current magnet strategy is demo of Nb3Sn technology (4m x 90 mm @200T/m) by end 2009.
The CERN Upgrade Plan as presented by the DG: 

1. Optimize operations at design level (1E34)
2. Upgrade injector (PS replacement at 50 GeV appears inevitable, linac upgrade likely)

3. IR and detector upgrades

Goal: 1E35
Timeline

2007  CERN Council decision on R&D funding (80 M SFr) – optimistic this is near
2008+   “Statement of need” to launch IRUP project

2009      LARP demonstrate Nb3Sn

2012      Install phase 1 upgrade with (CERN supplied) 130 mm NbTi quads. (~130 T/m)
2015+    Install phase 2 full upgrade of detectors and accelerators (Nb3Sn is contender here)
IRUP contributions from the US

Would be run as a construction project, separate from LARP (LARP is an R&D program)

Possible contributions: Nb3Sn triplet magnets, “slim” magnets, electron lenses, compensation wires, crab cavities,…

Estimates: $100M for magnets, ~$4M for bbc (lenses and wires, not crab cavities)
Discussing possible diversification in LARP to support  an IRUP
Conductor development

Fast cycling magnets (for PS replacement)
1 or 2 demonstration Nb3Sn quadrupoles which could swap in place of a phase 1 NbTi quad after 2012?
Rotatable collimators
DOE LARP review on June 5 will be first serious discussion of the new LARP five year plan.
Issues:
FNAL base magnet program is vital to LARP. Now in competition with ILC, etc. 

How do NP and BES participate in areas that are potentially valuable to their programs? Support for APPI (Accelerator Physics and Physics Instrumentation) at NSF – intentions are good but realization is not a given. (Potentially would end up in $5-10M)
Discussion:
Sergei: Would injector upgrade benefit the neutrino program?

Steve: DG has indicated neutrinos are low on list of priorities for future.

??: But European community is paying attention to injector upgrades and hopeful can be utilized.

3. Muon Collider R&D (Steve G.)
U.S. effort under auspices of NFMCC, since 1997.
Funding peaked at $8M/year in early 2000’s, but last few years at half of this.

Fermilab is one of three sponsoring laboratories (w/ BNL and LBL), and home to MuCool.
Muon Collider motivation is alternate route to multi-TeV lepton collisions.

Goals: 3-5 TeV, at 1E34.

Challenge is producing intense, bright muon beams.

~1E21/year muon decays available for neutrino factories if MC technology can be developed
MC and NF front ends have now merged into common design (through initial cooling stage). 

In particular multi-MW proton driver, and target that can handle flux (2-4 MW), is common.
Optimal proton driver energy identified by International Scoping Study (ISS) as 10(5 GeV.

R&D Issues and Programs
Targetry – currently looking at LHg immersed in 20 T field (MERIT experiment at CERN-July 2007)
Design for 4 MW

Ionization cooling
4D cooling at 1-2 orders of magnitude is sufficient for NF

6D cooling at ~6 orders of magnitude is required for MC

MICE experiment aimed at initial demonstration: 10% cooling of 200 MeV muons at RAL (2008-2010)
MICE is a single particle experiment that measures each particle precisely, with beam reconstructed to deduce cooling.
MuCool (at Fermilab) is ionization cooling component development.
Based at MuCool Test Area (MTA)
Testing cavities in fields, absorbers (with KEK)
Low intensity proton beam available around the end of CY07.
Exploring possibility of creating a muon beam.

Goal: 1. Develop and bench test all required components for ionization cooling. 2. Develop components for MICE.

ISS for NF
Third generation International Scoping Study under UK leadership

Next step is International Design Study
Goal: Neutrino Factory Design Report by 2012

Muon Collider Task Force (https://mctf.fnal.gov)

Initiated by Fermilab (Director)
Coordination with NFMCC

MCTF chaired by Geer and Shiltsev

Will be located in APC.

Funding up to $5M/year 

Goals: Design and supporting R&D program for a MC of at least 1.5 TeV: Design concepts, hardware development, cooling test.

R&D focus:

6D cooling – high pressure accelerating cavities, 50 T solenoids, helical cooling magnets, =>realistic beam cooling experiment.

Possible staged approach for consideration by the Steering Group:
Low energy muon program

HINS (8 GeV proton driver, 2MW )
Neutrino Factory

Higgs Factory
Multi-TeV Muon Collider

Discussion:

Steve P: Is there a miminal useful luminosity (for Muon Collider)?
Steve G: Current understanding is 1E34.

Note: Higgs factory requires less transverse, more longitudinal cooling. Less luminosity (~1E33). But not necessarily less challenging than multi-TeV collider.

