Steering Committee Meeting Notes

5-7-07

Website: http://www.fnal.gov/directorate/Longrange/Steering_Public/
Notes prepared by: S. Holmes

Present: B. Barish, E. Beier, J. Butler, S. Dawson, H. Edwards, L. Emery, P. Grannis, T. Himel, D. Hitlin, S. Holmes, Y-K. Kim, D. Kirkby, Y. Kolomensky, W. Louis, D. McGinnis, W. Molzon, S. Nagaitsev, P. Oddone, V. Shiltsev, J. Stone, M. Tigner, R. Tschirhart, H. Weerts

1. News (Young-Kee)
Face-to-face Meetings:

June 12 meeting: We will meet 08:00 – 18:00 (with follow-on dinner for those available)

July 9-10:  ~14:00 on July 9 – ~13:00 on July 10.
Subgroups:
There are now five subgroups – see website for list and charges.

Possible additional oversight subgroup to keep us aligned with NuSAG and EPP2010. 
2. Flavor Physics Working Group (Sally)
There have been two meetings so far: Kaons and muons

Short reports will be posted

Meeting this week will be B’s

Then discussion of antiprotons.

Suggestion to engage Dan Kaplan on this.

Issue: Where are we going with this? – Are we raising (unrealistic) expectations in the community
=>Request for Y2K to write mission statement.
3. ILC Damping Ring Test Facility Options at FNAL (L. Emery)
Louis noted a series of ILC DR workshops since last fall (Cornell, Frascati)
Included discussions of possible test facilities based on CESR, KEK-B, HERA
Also noted a white paper from Mike Church in April 2006 outlining possibilities for ILC test facilities at Fermilab, including a DR in Tevatron tunnel

Issues requiring study
Vertical emittance: e-cloud, ion effects, optical abberations
Goal is 2 pm; V/H ~1/400
Fast kicker for inject/extract (multiplexing of bunches makes circumference inversely proportional to kicker rise/fall time)
=> Need a storage ring with close to same beam parameters (current, bunch length, damping time) and lattice to check emittance and benchmark simulation codes.
Possible approach
2-3 years validate codes in available facilities.

e-cloud: Test clearing electrodes + concepts to reduce SEY (KEK-B, PEP-II, CESR and others; 2007-08)

Ions: Check code validity on existing rings (ATF, ALS, CESR)

Vertical emittance tuning: Measurements + validate codes (ATF, APS, CESR, Dane)

Longer term something more ambitious.

Move to a DR with ILC beam/lattice parameters.

CESR_TF

Ring available April 2008

Design Study well advanced

Wiggler dominated ring: Operate at 1.5 – 5.5 GeV with relevant damping times

Operates with e- and e+

Beam current the same as ILC; emittances 2-4 x larger. Bunch spacing is 10 nsec (with possibility of 2-4 nsec). Simulations show V/H = 1/400 is achievable

=> test of electron cloud and emittance ratio
HERA

Full ILC DR circumference - 6.3 km (same as Tevatron)
HERA operations cease July 2007

Hardware is close to DR. Can get low emittance with existing magnets
Proposal: 

Stage 1 demonstrate specific accelerator physics issues
Stage 2: Modify to demonstrate ILC requirements
Stage 3: Dissassemble and reassemble at ILC site.
KEK-B
Available 2009-2014?

Tests of different beampipes to suppress SEY in the LER

Also tests of wigglers, bunch-by-bunch feedback, instrumentation
ILC @ FNAL (Church, April 2006))

5 GeV linac, positron source + 6.3 km DR in Tev tunnel

Use HERA magnets

Polarity reversal possible (for e+ and e- in same direction)

Studies both DR issues and acceleration of low emittance beams in linac.

(Program would be similar to HERA. Presumably not available until 2010-2011)
Discussion

Louis: Question whether there is any issue with Tevatron tunnel not being deep. Might look at experience with light sources (beam stability vs ground motion).

SH: What are the critical issues that require a full circumference ring?
Louis: Not really any. Maybe alignment because a bigger ring will move more.

Helen: Appealing to have ability to reinject DR beam into a 5 GeV linac. Allows exploration of a large set of the phase space for the entire ILC. (bunch compression, phasing, emittance dilution, etc.)

Vladimir: Agree. Believe 5 GeV is enough to have detectable emittance growth in linac. Possible magnet sources: HERA, UNK, superferric magnets.
Paul: What would such a facility do for the Fermilab interim program?.

(See following discussion on SuperB at Fermilab)

Tom: Provides assurance it would work. The issue is cost/benefit.
Vladimir: Need to consider how this fits/interferes with other options in the Tevatron tunnel.
Maury: Should also do the complete analysis of what it really takes to assemble magnets etc into a working  DR
4. SuperB – ILC Synergy/Dave H.

Design goals: 4 x 7 GeV at 1E36 luminosity
Currently preferred approach:

Low emittance design based on ILC DR w/ crab waist (vertical waist is function of x). 

Achieves (on paper) 1E36 with same wallplug power as PEP-II. Backgrounds that scale as current are comparable PEP-II, those that scale as L are higher (small angle eeis the most serious). Working with a PEP-II circumference and ILC cell.
CDR submitted to INFN. Expect decision in roughly 2 years.

Site is a few km from Frascati.

Physics
Beyond SM: CP violation, edm, lepton violation

Complementary to LHCb
SuperB based on the ILC DR (in Tevatron Tunnel)

Design can be easily scaled up to Tevatron tunnel – two rings.

Possible using PEP-II components.

Beam currents higher in SuperB than ILC, emittances are comparable (a little higher)

Need lots of wigglers

Consistent with current ILC design: Two central damping rings in single tunnel.

Much of existing detectors could be reused.

Could be built on a timescale relevant to a Fermilab intermediate range program.

Would support a collaboration on the scale of Babar or CDF.

=> Provides physics program + operations experience with a low emittance complex

Discussion
Vladimir: Why weren’t PEP-II and KEK-B built with these small emittances?

Dave: Because this was beyond state-of-the-art then, but not so far out now.

Pier: Why is beamstrahlung not larger in these machines (since the emittance is lower). 

Dave: The configuration of the beam in collision mitigates this.

Maury: What about radiation damage in the detector?

Dave: Have looked at this. Major issue is ee. Issues are in specific localized regions and can be dealt with.

