Update on Crab Cavities LHC

Ofelia Capatina (CERN, EN-MME) on behalf of the
WP4 members
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Cavity types

» 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

Double Quarter Wave (DQW) cavity — RF Dipole cavity — Horizontal — to be used in
Vertical — to be used in Point 1 (ATLAS) Point 5 (CMS)
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General plans

SM18 Area

Cavity cold testing, clean
room facilities &
cryomodule qualification

SPS Test Prototype
Module before LS2
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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
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Cryomodules

SPS DQW cryomodule
+ service module

See talk K. Brodzinsky

RFD




General plans

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)

2015 201.6]201.7} 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
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,_SPs test prototype (2CMs) SPS Test (CM2)

preparation SPS Test (CM1)

LHC pre-series

(2 Industrial Dressed Cavities)

LHC series production & Instal[ation (8 CMs) )




DQW Cryomodule for SPS
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/ *DQW CAVITY ASSEMBLY
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Lumi e |surrortamusrmrorcames woscery
HL-LHC PROJECT Cryogenic Jumper HOM filtor LHcACHHC |
| FS1 system (2x 8 heads) LHCACFAM R >

For CAVITY POSITION MEASUREMENT

| FPC LHeacrme
Cold magnetic shield
Cryophy ® - LHCACFCM

| Fundamentat Power Coupler

Radio-Frequence wave guide | paw cavity Lweacrea

For RF power supply | Double Quarter wave
|

y Cavity assembly*
/ “See detailied view
/ FSi Targets

(FSI MEASUREMENT)

| Helium Tank
| tHeacruT-Titanium

Cryogenic Service Box |
SPSQUXDAO002

Pick Up Antenna
Sce EDMS 1704942

Tuner Frame
LHeAcFTy
| Taytor Hobson sphere

Pick Up Coaxial line
| survey

Coaxlalline 50 ohms LHCACFRL

| HoM extraction lines
Coaxial line 50 ohms LHCACFRL

Valve Support \
LHeACF_T0262 .

Valve Box
‘See LHCACFVT0024

’ RF GATE VALVE LHCWG

Cold/Warm Transition
LHEACFVW.

BCAM system LHCACFAM
For CAVITY POSITION MEASUREMENT

'l Thermal screen SOK LHCACFTS
oppe! Lo about DQW cryomodule
W
Vouc Voamel {NCADEVT, - Overall dimensions (L/1/h): 2800/950/1900mm
See EDMS 1710428
- Mass : ~3800kg
| Warm magnetic shield - Cavity : 2x DQW
N N LHCACFWM (not represented here) - HOM filters : 6 pces (3 per cavity)
/ FSl system (2x 8 heads) LHCACFAM -
Lower cryogenic line For CAVITY POSITION MEASUREMENT AI - Pick Up Antenna : 2 pces (1 per cavity)
Lheacroc :;‘f;‘_’:::“‘*"‘a““m“ - Tuner : 2 unit (1 per cavity)
1 HOM extraction lines (x6) . - RF Gate valves : 2 pces
s ies 50 avee: B3| o) Heads : 16 ports (8 per cavity)
@ & -BCAM : 2 lines / 4 position fingers per cavity
e
Z\ HL-LHC-WP04—CRAB CAVITIES DQW CRYOMODULE FOR SPS SR @eseccinsosnnens |
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Upper Cryogenic line
LHCACFQC

ALIGNMENT SYSTEM LHCACFAH
SUPPORT & ALIGNMENT OF CAVITIES

Cryogenic Jumper

FSI system LHCACFAM
For CAVITY POSITION MEASUREMENT

&
4% — Radio-Frequence wave guide
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’ » 2 = : ] i 5 For RF power supply
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AN 4 Cavity assembly*

*See detailled view

Taylor Hobson sphere

Survey

Valve Support
LHCACF_T0262

Valve Box
See LHCACFVT0024

RF GATE VALVE LHCWG

Cold/Warm Transition
LHCACFVW

BCAM system LHCACFAM
For CAVITY POSITION MEASU

Thermal screen 50K LHC!

Copper screen with cooling p,

Vacuum Vessel LHCACFVT
See EDMS 1710424

ST0711598 01 Warm maghnetic shield
LHCACFWM (not represente

FSI system

Lower cryogenic line
yog For CAVITY POSITION MEASUREMENT i
LHCACFQC Alignment jacks (x3) LHC|

PSI design
HOM extraction lines (x6)

‘ Coaxial line 50 ohms




SPS test zone
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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

= RFDinpoint5: 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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