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Agenda

• Accommodating Future Expansion(s)
– Linac Extension
– Extracted Beam for Muon Campus

• Options for Main Ring/Transport Line Crossing
– Through Main Ring Tunnel
– Above Main Ring Tunnel
– Below Main Ring Tunnel
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Latest Beamline Arrangement
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Accommodating Future Expansion

• Linac Extension
• Extracted Beam for Muon Campus
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Future Expansion – Linac Extraction
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Future 200m Extension

Construct ~30 foot long 
Enclosure Stub for potential 
Linac Extraction



Future Expansion – Muon Campus Beamline
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Future Expansion – Muon Campus Beamline
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Main Ring/Transport Line Crossing
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Option 1 – Crossing at Main Ring Elevation
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Pros
• Smaller Beamline Optics Change
• Less Change to Baseline Design

Baseline Design for RDR

Cons
• Requires Relocation of beamline 

equipment/utilities in Main Ring
• Clearance Issues
• Equipment Transport (N-S, E-W)
• HVAC Isolation Complications

7’ min

Shielding



Option 2 – Crossing Above Main Ring
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Pros
• Less Impact to MR components
• Good Solution for HVAC Isolation

Cons
• Increased Shielding
• Equipment Transport Complicated
• Structurally Complex

Shielding



Main Ring/Transport Line Crossing – Option 2 (Reality)
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Shielding

170’ vs. 50’ 

~8 % slope



Option 3 – Crossing Below Main Ring
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Pros
• Good Solution for HVAC
• Shielding Remains the Same

Cons
• Requires Relocation of beamline 

equipment/utilities in Main Ring
• Equipment Transport
• Structurally VERY Complex
• Deep Excavation



Feedback from D. Augustine (1 of 2)

• Concern #1 – Main Ring F-Sector would be inaccessible anytime beam is received by 
Booster/MI/MINIBoonNE/NUMI/LBNF. This would be a new mode of operation for 
us. Traditionally, we have always had access to F-Sector while we continued beam to 
Booster/Main Injector/MINIBooNE/NUMI. Beamline Operations coordinators would need to 
be made aware of this as a potentially significant limitation and interruption to site-wide 
beam operations. Perhaps shielding would alleviate this?

• Concern #2 – PIP-II transport line (and potentially Main Ring F-Sector) would become 
ODH areas if an ODH barrier is not installed to isolate PIP-II SC LINAC from transport 
line. (An ODH barrier has been proposed by Conventional Facilities)

• Concern #3 – The PIP-II LINAC Gallery, Service Building, and beamline enclosure are 
currently located where Main Ring Ponds from F4 to A1 are currently located. What will 
happen to these ponds? They are currently being used by F-Sector (F4) and Mu2e Cryo
Pump Room (A0). Valerie suggested moving the SC LINAC campus more east, thereby 
keeping the ponds intact and avoiding interference. Would pond dredging be 
required? Another option is to build an adjacent new pond to replace F4 to A1 ponds. New 
underground Pond piping would be required.

• Concern #4 – Crossing at Main Ring Elevation (Option 1) – Magnet movers in the Main 
Ring require an 8 foot (9 ft?) clearance. Access through this area would be a major 
concern for enclosure operations, beamline coordinators, and support technicians.
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Feedback from D. Augustine (2 of 2)

• Concern #5 – Crossing above/below Main Ring (Option 2 or Option 3) would create beam 
intensity limitations. Any future upgrades of beam intensities may require replacing dipole 
magnets and/or utility upgrades. This problem was encountered during construction of 
Tevatron C0 and D0 collision halls.

• Concern #6 – Crossing above/below Main Ring will create significant magnet installation 
and support stand challenges. A solid budget estimate for engineering and CAD drafting 
(EDIA) would be needed. This is not an impossible issue. However, a challenge 
nonetheless that must be considered. – Sloped tunnel @ 8% grade might help.

• Concern #7 – Crossing above/below Main Ring will result in significantly limited 
access. PIP-II Transport line (West) would only be accessible from Booster high bay in the 
AD footprint Cross Gallery. Pip-II Transport line (East) would only be accessible from PIP-II 
LINAC Center Service Building High Bay. Is this a problem? Probably not. But maybe an 
inconvenience when bringing heavy, large equipment to the transport enclosure.
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Summary
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Option 1 Option 2 Option 3
(At MR) (Above MR) (Below MR)

Relocation of Main Ring Components All Some All

Clearance Concerns at Main Ring Yes No No

Equipment Installation Concern Yes Yes Yes

HVAC Isolation Limited Yes Yes

Increased Shielding (over Baseline) No Yes No

Construction Complexity Low High Very High

Magnet Support Impact Average Complex Complex



Cost Summary – Transport Line
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Note:  Base Cost shown above are for comparison only and include 
construction costs only and do not include Overhead and Profit (OHP), 
Contingency, EDIA or Indirect Costs

Without Muon 
Campus Stub

With Muon 
Campus Stub

Option 1 (At Main Ring) $5.51 $6.29

Option 2 (Above Main Ring) $5.68 $6.85

Option 3 (Below Main Ring) $6.04 $8.03
(values in millions)



Action

• Decision on Linac Expansion Stub
• Decision on Muon Campus Beamline Stub 
• Decision on Main Ring/Transport Line Crossing Strategy
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Backup
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Estimate – Option 1
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Estimate – Option 2
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Estimate – Option 3
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