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Outline

• Reminder of possible alignment options

• Assumptions and evaluation

• 4 proposed permutations



Longitudinal options
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• Rigid support
• Withstands transportation

• No re-alignment needed

• Adjustable support
• Tunnel based adjustment

• Passive adjustability

• Requires metrology equipment

• Independent support
• Actuated support

• Active (remote) alignment

3/3/17



Girder options

• Full common girder

• ‘RF’ girder

• Independent beams
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Too many options

• All the mentioned strategies can be mixed
• 3x3

• Different approaches can be used for the two beams
• (3x3)2

• Some are automatically excluded

• Total possible solutions >30

• Need to narrow down



Assumptions

• 380 GeV

• T1-T2 dominant

• DB:
• More than 2m long not possible
• Independent DBQ might be preferable
• Snake possible

• MB:
• Max length 2m (MBQ too frequent for other configurations)
• Min length 1m
• No snake (MBQ too frequent)

• RF units assembled before conditioning (28/10/16)



Evaluation

Criteria:

• Tolerances

• Number of parts

• Number of assembly steps/difficulty

• Suitability for conditioning

• Transportation robustness

• Tunnel installation effort

• Temperature sensitivity

• Maintainability



2m girder – rigid
• CDR approach

• Components fixed on 2m girders
• 10μm precision

• Robust for transportation
• LHC -> 0.5g max acceleration load

• V-supports need revisiting
• Not repeatable

• Fixed method needed (brazing, welding, etc)

• No solution for DBQ yet

actuators

Transportation test under way to verify



2m girder – adjustable

• 2m girders

• Everything is on adjustable supports

• Final alignment in the tunnel

• Effort for tunnel adjustment to be studied
• Feasibility is ok (PACMAN)

• How long does it take?

• How much can it be automated?

actuators

adjustable

Design of an adjustable support under way



Common RF girder

• All RF components on a fixed support
• 1m long, Lightweight
• Independently supported
• Used as manufacturing/conditioning jig
• Longitudinal positioning/phasing not a problem

• Each DBQ is independent
• Two beams cannot be coupled (X.Meng presentation)

• Small, robust components
• Easy installation in the tunnel

• High number of movers
• Initial study shows not an issue (3/3/17)

actuators



Independent Beams

• 1m long AS block with its own support

• PETS are supported by adjacent DBQ
• Relaxed tolerances for PETS allow for it

• Snake possible for DB

10μm

actuators

100μm



Summary

• All are feasible in principle, but need 
detailed studying

• Studying those contains all information
• still possible to revert to other 

combinations

• Main considerations for comparison:
• Possibility of rigid transportation

• Effort (cost/time) of realignment in the 
tunnel

• RF phasing

• Cost of actuators/controls

• T1-T2 compatibility

• Overall lifecycle considerations PETS DBQ
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