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Introduction


We have been requested by John Marriner to perform a “design study” of two options for an interaction region at C0 for BTeV, namely Plan #1 which reuses IR components from either CDF or D0, or from both, for C0-only operations after the high pt-physics program is complete, and Plan #2 which would construct new IR components for C0 to allow BTeV to interleave running with CDF/D0 earlier, or even running BTeV simultaneously with CDF/D0.  John requested this report by August 1, 2002.

Although a major emphasis will be on Tevatron optics design by BD Accelerator Physics, John also asked the Technical Division, BD Cryogenics, BD Mechanical, BD Electrical, and Facilities Engineering Support Section whether the magnets, cryogenics, mechanical, power, and construction (if any) aspects of the design are reasonable.  I interpret the question of reasonableness in terms of cost, manpower, schedule, and disruption to the physics program (length and duration of accelerator shutdown for installation and time for commissioning the reconfigured Tevatron).

Tevatron Optics Plans


It does not appear likely that there will be sufficient time to produce two IR designs, integrated into the Tevatron with respect to overall tune, separated orbits, injection optics, etc. by August 1.  Therefore, John and I have agreed to use John Johnstone’s December 2000 optics design for Plan #2.  This design is available at



http://www-ap.fnal.gov/~peterg/btev/johnstone_27dec00.pdf                    .

Although this design works from an accelerator optics viewpoint, it is very definitely not optimal in terms of the number of different kinds of unique components required (with commensurate number of required spares), number of independent high current (~8,000 A) power leads, required modifications to either the LHC quadrupole design or major structural modifications of the Tevatron tunnel in four locations for Q4 and Q5.  I have assumed that introduction of two vertical double doglegs in the Tevatron would not be desired, even if space were available (rolled TeV dipoles?).  It would appear to take appreciable work to try to optimize this design to minimize some of these implementation impacts.  Therefore, for definiteness for this design study, we will take John Johnstone’s design as the baseline for Plan #2.  Jim Kerby (TD) had already invested considerable time in understanding the component fabrication manpower, schedule, and cost requirements. It is hoped that he can quickly update those studies for this report.


There needs to be a complete integrated design for Plan #1.  This would use existing IR components from either or from both of CDF and D0 with minimal need of new components, if any.  (It would be better if only one of CDF or D0 was disrupted, leaving the other capable of producing a high luminosity IR along with BTeV operations at C0.  In fact, that would help by maintaining one IR, implying that C0 would have to only provide another ~½ integer of tune in both the horizontal and vertical planes.  However, IR components could be used from both CDF and D0 if needed, provided the straight sections there could be produced from other existing components.)

Although we do not have a final design, I have a doublet tune which almost produces the required Luminosity at C0 (~1/3 of the luminosity attained by CDF/D0 for Run IIb, BTeV needs 40% or 2 x 1032).  If this approach were to be adopted, Plan #1 would require interchanging the Collins Straight Section from C0 with the IR components from either CDF or D0.  This would involve removing the two longer Q3 magnets and moving the four shorter quads Q2 and Q4, the four 55 inch quads Q1 and Q5, the eight 72 inch spools with strong correctors, the six ES separators, and associated bypasses, lead boxes, etc., from CDF/D0 to C0, and the six Collins Straight quads, two FODO quads, and the eight 72 inch spools with trim correctors, lead boxes, bypasses, etc. from C0 to CDF/D0. 

Assignments by Groups

BD Accelerator Physics: 

Plan #1:
Design a run alone IR for BTeV with either a straight section at CDF (or D0) and the existing low ( insertion at D0 (or CDF), including collisions at C0, operating tunes, separated orbits, and, if time allows, injection/squeeze, using only existing magnets that can be taken from CDF or D0 or from the inventory of spares.  This design is needed sooner (July 1?), so that the other support departments will have time to assess the impact.

Plan #2:
completed – use the John Johnstone design of December 2000.

Technical Division:

Plan #1:
By definition, there will not be the need for new magnets.  There may or may not be the need for additional ES separators, hopefully not.  There will likely be a need for new lead boxes and installation specific spools and bypasses for cryogens and Tevatron bus conductors.  However, the specifics will have to wait on the accelerator design.

Plan #2:
Jim Kerby has already performed a lot of the impact work on implementing the John Johnstone design using modified LHC technology.  Bob Kephart recently showed a conceptualization of a modified LHC quadrupole cold mass, which could lead to a reduced diameter quad for operation with Tevatron cryogenics at 4.5 oK, which could remove the need for structural modifications of the Tevatron tunnel. This approach should be investigated.  Recently, Tech Div. has assumed responsibility for the production of ES separators, six of which are required for this plan.  Finally, a Spanish firm, ACIA, has a low current, high inductance design for trim quads for LHC and TESLA which, although slightly longer, may meet the aperture and gradient requirements for our strong corrector quadrupoles. Are high inductance quads applicable for the Tevatron ramp? (BD EE and BD Tevatron).  If so, TD should investigate availability, schedule, pricing for such quads.

BD Mechanical:


Provide impact (cost, manpower, schedule disruption) of installation needs for both Plan #1 and Plan #2.

BD Cryogenics:

Provide impact (cost, manpower, schedule disruption) of installation needs for both Plan #1 and Plan #2.  SC power transmission lines?

BD Electrical:

Provide impact (cost, manpower, schedule disruption) of installation needs for both Plan #1 and Plan #2, especially power distribution, feeders, power supplies/breakers, design of DC power from supplies to magnet (cable, water cooled bus, SC DC power transmission lines?), adequacy of penetrations, etc.  Assess applicability of high inductance strong corrector magnets.

BD Tevatron:

Review optics and applicability of high inductance strong corrector magnets.

FESS:


Provide impact (cost, manpower, schedule disruption) of tunnel modifications for LHC quadrupoles at four locations.
Group Overlaps:


Reduced size LHC quads vs. structural modifications of tunnel (TD and FESS)


High Inductance (~ 1 Henry) strong corrector quads (BD EE and BD Tevatron)


SC DC power transmission lines (BD EE and BD Cryo)

BTeV Test Phase:

BD Electrical, Mechanical, Cryogenics, Tevatron:


Please don’t forget that there is a test phase, which would remove the proton abort components at C0, and provide a clear C0 Experiment hall for the installation of the analysis dipole and its two compensating dipoles for testing BTeV components parasitically with CDF/D0 operations or at the end of stores. BTeV will provide the SM3 analysis magnet  (>500 KW, 4000 A).  This earlier phase, a straight section at C0, needs two10 foot B2 magnets, 2 Tevatron dipoles, magnet power (future, from new C0AB), cooling water (from old MR LCW system), magnet support stands, installation (including pipes, hoses, water cooled bus, vacuum, etc.).


Please let me know if you have any questions and feedback on what else should be included in this specification for the design study.  I’ll be putting together a spreadsheet showing the components and changes necessary.







Thanks,








Peter

cc:  
FESS, Bob Kephart, Vladimir Shiltsev, Mike Syphers, Fritz Lange, Dan Wolff,
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