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1. News (Young-Kee)
Face-to-face meetings are scheduled: June 12 and July 9
Young-Kee presented a provisional agenda for the June 12 meeting – see her presentation for details.

Goals for the meeting include: review of example roadmaps, the plan for June & July,  anything that impacts FY09 budget.

Y2K has had several meetings with various groups (collaborations and Fermilab scientists) with more scheduled. Lots of questions and many suggestions. One particular suggestion: Provide guidelines for available protons, at what energy, on target moving forward through the Nova era. Then solicit single page proposals from the community.

Discussion of subgroups. Proposed subgroup organization and assignments are now posted on the website (Note: these are somewhat different than discussed at the meeting.)

Discussion

Tom: Suggests reviewing P5 and EPP2010 to make sure we are not missing anything (that’s high priority)

Helen: How do we make sure that resources are commensurate with the plan we are coming up with?

Y2K: OHAP (Organization and Human Asset Plan) process has been initiated. All the groups can do is define what resources are required.

Helen: The possible use of antiprotons needs to be addressed somehow.
Y2K: Pbars will be looked at in the Flavor Group (Group 2).
2. High Intensity Neutrino Source (HINS) Overview (Giorgio Apollinari)     
Potential applications of multi-MW proton source:
Neutrino beams

Muon Source

Energy amplifier

HINS is an 8 GeV superconducting linac
Location is Tevatron infield

Initial Parameters: 0.5 MW @ 8 GeV (8.3 mA x 3 msec x 2.5 Hz x 8 GeV)  - “ILC like” current, but 3x pulse length; 11 klystrons

Ultimate Parameters: 2 MW @ 8 GeV (25 mA x 1 msec x 10 Hz x 8 GeV) – 3x ILC current;  33 klystrons
Both options support 2 MW from MI at 120 MW.
HINS R&D plan:
2007-2010: Program is focused on 60 MeV front end.

Goals: Demonstrate utilization of independent Amp/Phase controllers to enable powering multiple accelerating structures from a single (325 MHz) klystron; demonstrate feasibility of low energy (10 MeV) room temperature to superconducting transition; demonstrated pulsed operation of spoke resonators; demonstrate solenoid focusing

Retain conceptual design compatibility between HINS and ILC

Collaborators: ANL, LBNL, BNL, MSU, IUAC (Delhi)

Post-2010 program depends on ILC status 

8 GeV linac construction requires 36 ILC 1.3 GHz CMs, 8 klystrons (1.2 GeV – 8 GeV)
Requires production capacity of ~1-2 CM/month

Consistent with infrastructure being now assembled at Fermilab

Note: Below 1 GeV the HINS linac has little in common with ILC.
Possibilities for aligning ILC Systems Test and HINS

Beam dynamics:

HINS requires two quadrupoles/CM up to about 2.5 GeV, one quad/CM is sufficient beyond
Utilize 25 MV/m in the cavities 

ILC has one quadrupole/3 CMs

Accommodating to ILC CM design and reducing the gradient in the cavities: Longitudinal emittance looks good, but transverse beam envelope is much larger (by ~ x2)
Power to Cavities:

Peak power is x3 higher in HINS (for 2 MW at 8 GeV), also average power

Peak power is comparable at 0.5 MW, average power is up by 3 due to pulse length.

No testing of present ILC coupler up to 3 msec, so this is an unknown 

=> either better ILC power coupler, or alternative design (see alternative designs from Cornell and KEK)
Civil:

ILC test linac does not have to be sited on the Tevatron infield. 
HINS has klystron gallery on surface with linac in tunnel under ~25’ of earth shielding

Note: ~same separation as between ILC and service tunnel.

There is no need to be this deep for the ILC test facility. 

HINS Klystron gallery is bigger, and mostly unoccupied at 0.5 MW.

Discussion:
Pier: Could we operate with an ILC like object (8.3 mA x 1 msec) and accumulate in the Recycler?

How do we define the conversion plan between ILC test linac and HINS.

Vladimir: Can we do laser stripping?

Steve: Not looked at recently, but there was a workshop at Fermilab a couple years ago.

Bottom Line:

Current HINS program (through 2010) aims at demonstrating novel technologies in the front end, which are independent of ILC.

ILC technology is relevant in the 1.2 – 8 GeV section of the linac.

The ILC CM does not provide as much focusing as desirable for a proton linac.

The HINS linac requires higher average and peak power than ILC, if operating at 2 MW, comparable peak but higher average if operating at 0.5 MW. (Numbers refer to power at 8 GeV. Power at 120 GeV is 2MW in both cases).

It may be possible to align the power needs of ILC and the 0.5 MW linac by shortening the pulse length and using the Recycler (or Debuncher, or Accumulator?) as a proton accumulator.
3. High Energy Colliders (Vladimir S.) 
Scope of talk: DLHC (LHC at 28 TeV), VLHC, Muon Collider
LHC upgrade schedule

Miniupgrade (phase 1 in last week’s notes) ~2013, 1-3E34

Full upgrade ~2016, 3-10E34

DLHC

Magnetic fields

LHC = 8.3 T @ 7 TeV/beam

NbTi limit is ~ 10 T

DLHC: Require new conductor, e.g. Nb3Sn, to get to 17 T

(Best to date is 16 T at LBNL in 8 mm aperture magnet)
Possible roadmap: 17 T R&D 2012-2019, construct/install magnets 2020-2025

Muon Collider:

(See Steve G. last week)

Possible evolution of muon complex

Construct muon experimental area  20n – 20n+5

Construct HINS 20n+5-20n+10
Construct NF 20n+10 – 20n+15
Construct MC 20n+15 – 20n+20
=>continuity of physics program, R&D program, and construction,
VLHC:

Best source of information is the 2001 study
Strategy: big tunnel with 40 TeV (cm) in stage 1 (2 T), 200 TeV in stage 2 (10 T)
Goal: 1-2E34
Tunnel: 90-150 m underground, 230 km circumference

R&D status (2005)

104 kA transmission line (combined function) magnet (Phase 1) was constructed and tested.

Phase I ZDR was issued (2001)

Preliminary cost: 47% is civil, 21 % magnets in Phase I

Stage II: preliminary concepts for magnet designs (Nb3Sn, technology under development byr LARP)

Possible schedule:

Nothing much happening until 2012

VLHC-I design and R&D 2012-2019

Construct 2019 – 2024?

DLCH 

Also looked at 200x200 GeV electron-positron collider in same tunnel

Discussion:
VLHC industrialization seems relatively straightforward.

Harry: Is VLHC relevant to the charge of this group?

Pier: Construction is not part of the purview on any of these things, but requirements for R&D are fair game. (And appears little is needed for Phase I)
Harry: Phase I energy is probably not sufficient step if we learn from LCH that 14 TeV is not enough.

Pier: Longer term discussion is whether to pursue the big tunnel route, or the high field route.
Vladimir: Best investment in R&D now would be in TBM development and demo.

Bottom Line:

DLHC and VLCH-II both require development of Nb3Sn accelerator quality magnets at ~15T

VLHC-I does not require significant R&D.

VLHC-I may not represent a big enough step beyond LHC/DLHC. Question will have to be faced: Is big tunnel or high field the right strategy. But don’t have to face this now. 
