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Update on Crab Cavities LHC

Ofelia Capatina (CERN, EN-MME) on behalf of the 

WP4 members

HL-LHC Integration Meeting: n93 , 15 December 2017
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• Two types of cavities required (vertical, horizontal)

• Baseline : adopt both cavity types and exploit their natural RF topology 
• Note: Both cavities could be used in the other plane

Cavity types

Double Quarter Wave (DQW) cavity –

Vertical – to be used in Point 1 (ATLAS)

RF Dipole cavity  – Horizontal – to be used in 

Point 5 (CMS)
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General plans
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LHC Point 1 (vertical)

2 cavities / IP side/ beam

to be installed during LS3 

LHC Point 5 (horizontal)

2 cavities / IP side/ beam

to be installed during LS3 

SPS Test Prototype 

Module before LS2

SM18 Area

Cavity cold testing, clean 

room facilities & 

cryomodule qualification
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Cryomodules

SPS DQW cryomodule

+ service module

RFD

See talk K. Brodzinsky
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General plans
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• 2 cryomodules for SPS tests 

• 1 cryomodule with 2 identical cavities (type «vertical» - DQW) 

• Design as much as possible coherent with LHC

• To be tested in SPS in 2018

• 1 cryomodule with 2 identical cavities (type «horizontal» - RFD) 

• Design to be done as LHC prototype

• To be tested in SPS after LS2, in 2021

• 2 cavities pre-series for LHC (one of each type) 

• 8 cryomodules (4 of each type) for installation in LHC during LS3 

+ 2 spares (1 of each type) 
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DQW Cryomodule for SPS
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DQW cavity manufacturing sequence
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SPS test zone
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LHC
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LHC cryomodule

 2 types of cryomodules

 DQW in point 1 : One DQW cryomodule already built for tests in SPS; will be tested in SPS next year

 RFD in point 5 :  One RFD will be build next 2.5 years to be tested in SPS but also as LHC prototype 

 Similar features for both cryomodule types

 RFD cryomodule very likely to be longer than DQW cryomodule

 Longest cryomodule integrated at the moment in the LHC layout

 Additional features for LHC cryomodule with respect to SPS

 Additional beam pipe with beam screen RF, fingers etc

 5K-20K additional cooling circuit

 Removable cryogenic level probes 

 Vacuum barrier between CM and Service module

 Safety equipment for cryogenic lines protection on CM

 Important to keep the space on top and under cryomodule available for the 

developments
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