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Outline

 Introduction to HL-LHC project (L. Rossi’s

slides)

 Introduction to HL-LHC survey activities
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New tunnels…
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New components…

 Magnets (quadrupoles, dipoles, corrector
package)

 Targets absorbers

 Beam instrumentation

 RF components (crab cavities, etc.)

 Masks

 Collimators

 Etc.
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Difficult environmental conditions…

Residual dose rates
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Ground motion
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 Vertical ground motion Edms n°1233554

Point 1 (vertical): + 0.25 mm/year

 Near the center of the cavern floor

 Between cavern and tunnel

Stable area after 100 m on each side of IP1

Point 5 (vertical): ground motion observed

at the level of the new UJ caverns:

80m-130 m on each side of IP5
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Beam requirements
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Estimation of the deviation of the IT magnets from a laser straight line, with a

quadratic sum of the following independent contributions: ± 0.27 mm

 Fiducialisation: mechanical axis vs external fiducials: ± 0.1 mm

 Smoothing : 

 Mechanical axis of quadrupoles included in a cylinder with a radius of 0.1mm

 Left / right mechanical axis included in a cylinder with a radius of 0.15 mm.

 Misalignment between alignment campaigns: ± 0.17 mm (integrating ground

motion, mechanical stress encountered during vacuum and cool-down phases)

CERN-ACC-2015-0014

Remote adjustment of the position of the main components from Q1 to Q5 (5DOF)
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Alignment improvements
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 Internal monitoring of the position of the cold mass inside the cryostat of

the Inner Triplet quadrupoles

 Internal monitoring of the position of the crabs cavities inside their cryostat

 Remote determination and remote adjustment of intermediary

components under discussion (collimators, warm BPM, masks in front of

Q4 and Q5).

 Trace position of bellows, vacuum components, etc. through the life of the

machine (train to perform such measurements during YETS and LS)

 Develop a standardized support for the adjustment of intermediary

components (same configuration of adjustments, all adjustment knobs on

the transport side)
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Scope : “alignment & internal metrology”

 Mandate:

 Cover all geodetic aspects of the project

 Perform the alignment of the components of the

beam lines & specific components in MDI area

 Using standard means when possible

 With specific alignment systems (sensors & actuators)

 Cover the internal metrology aspects

 Carry out the as-built measurements needed in all

newly equipped area
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Thank you very much
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