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“Bow facing wave and row, row, row….”
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 Drawing up the TDR phase
• Definition of milestones and priorities, facility and detector
• Project organization 
• Safety organization and preparation of Safety Document structure for Safety File
• Documentation structure - EDMS
• Resource profiles
• MoU exercise – draw up work packages and tasks
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With updated accelerator schedule (Run 2 up to end 2018 and two years LS2)

 Allows decoupling TDR phase from construction and production phase

 Allows avoiding the peak activity of the HL-LHC underground civil engineering

 Start facility commissioning and data taking in 2026
 Stop NA with LHC stop in 2024Q1 instead of 2025Q1 to have 2 years for WP1 civil engineering
 Latest start of SHiP CE works (counting back  for WP3 – WP4 – WP2):  2021Q1
 Start of preconstruction studies (integration, EIA, permit, tendering): 2018Q3
 Relaxed initial phase and overall schedule, detector installation in ready to use experimental hall 2024 – 2025
 TDRs for 2018
Manpower allocation and limited resources in 2016 – 2018 for TDR as before
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Reversed TP schedule

CwB: Commissioning with Beam
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 Cost profile shifted by ~2 years and flatter (cost of facility remains unchanged)
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TDR phase

WP1 in LS3 Spending Profile
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 Resources required for the facility TDRs (2016 – 2018)
• Extraction, beam line and splitter/switch: 1.3 MCHF + 3 FTEs
• Target and target complex: 1.6 MCHF + 2.5 FTEs (was 8 FTEs)
• Muon shield: 0.5 FTEs
• Radiation protection: 0.4 MCHF + 1.5 FTEs
• Safety engineering and environment: 0.5 MCHF + 1.5 FTEs
Total of 3.9 MCHF and 9 FTEs required between 2016 and end of 2018

Close contact with CERN experts for development of muon shield, vessel, experiment 
magnets on aspects of transport, in situ assembly, integration, and safety

 Milestones are clear
Many of the milestones related to the facility are of general interest beyond SHiP
External manpower welcome

 Integration (2018):
• CV, EL, ABT, MEF, STI, RP, SEE, CE groups: 4 FTEs
• CE: 0.2 MCHF + 1 FTE (associated with preconstruction phase)

 Preconstruction phase (2019 – 2020): 
• 2.5 MCHF + 4.5 FTEs of engineers + 3 FTEs of draughts men.
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Beam line:

Target:
• Target design and simulation, He cooled solution
• Helium vessel and circulation
• Shielding blocks design and cooling system
• Target material studies and tests
• (Prototyping including irradiation and material tests is expected to take four years later)

Radiation protection and safety:
• All aspects related to the shielding, dose monitoring, and work procedures
• Demolition of TDC2 and in-situ recycling of radioactive material
• Mitigation and intervention techniques related to activation in SPS extraction region and splitter region
• Optimization of target shielding 
• Verification of doses in experiment facility along with optimization of muon shield and area layout
• Supervision of safety aspects of experiment design
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 Two “types” of milestones: 
• Global experiment optimization : highest priority  cost reductions
• “Technological” : Delay in funding shifts these activities 

Global experiment optimization:

 Vessel and muon shield are the central items 
 Updated global performance and cost
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Signal acceptance Background rejection (Signal reconstruction)

Decay volume geometry Muon shield Decay volume pressure

Vessel design Detector performance

Technology R&D Detector layout and geometry

(Technology R&D)

Beam parameters Target design
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 NASA Plum Brook Station vacuum chamber
• D:30m x H:37.2m = 22 600 m3 (~10 x SHiP vessel….)  ~ SHiP experiment hall!
• Aluminum wall 25/35mm (2000 tons)
• Pressure < 2 x 10-9 bar…
• 8h pumping at 500 000 l/s !...

• Surrounding concrete structure provide resistance to atmospheric pressure
• Leak-tight steel containment barrier embedded within concrete support ~25 mbar
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 Key milestones to approach funding agencies for modest resources
• Milestones prioritized and organized to limit resource request for 2016 

without impacting progress
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Beam time in test beams will be important in 2016, expected to continue in 2017 and 2018.
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 Test beams in 2016
 NA and EA proton physics run from ~mid April to mid November

Use SPSC questions to motivate the requests

 Expertise, support and hardware needs from entire collaboration
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 Existing magnet: Goliath 
• Power: ~2 MW 
• Maximum field: 1.4 T 
• Gap volume: ~5 m3 (>50% field)
• Availability uncertain

 R&D: Redesign in a slimmer version and lower power
• Maximum total width: ~2.5 m 
• Aperture ~0.75 x 0.9 x 3 m3 at 1 T (to be revised)
• Estimated at 700 kCHF + 800 kCHF (power, cooling, interlocks)
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 We need strong and very available engineering team(s) for decay volume and muon shield 
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D. Manglunki:

 Continuous Transfer
• 10% to 15% of the beam sent to the SPS for fixed target is lost on SEH31. Taking into 

account the subsequent machine efficiencies (injection, capture, acceleration and slow 
extraction), it is a conservative estimation to state that for 1e20 protons on target, more 
than 2e19 14GeV/c protons are lost on SEH31!

• SEH31 is one of the most irradiated locations of the PS
• Changing cable or oil gives a collective dose of 1mSv

 Study and test novel technique based on Multi-Turn Extraction
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 Put in operation on 21/9/2015, workshop in two weeks
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