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Summary

General view of where the crab cavity system IS
Integrated

The new HL-LHC galleries

* Low Level RF integration
* RF powering and control integration
* Load and circulators

= The LHC environment and some constraints
= Conclusions

Crab Cavity Review 21/06/2019 P. Fessia



RF power Left RF power Right

Faraday cage with LL . side ot IP side of IP Faraday cage with LL
RF Left side of IP * .~ RF Right side of IP

RF waveguides

IR = e ]
_— s e —————— []

Crab cavities Iin the LHC tunnel




Low level RF Faraday Cages
Ri

| || | ._ !ll
m! .\.':':_‘";!!

= >
-
, _ll__j—_




Low level RF Faraday Cages
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RF power and control installation

To be updated when geometry SSPA
will be known

.ial power lines
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. HC environment
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Development of design/integration during last
year

= ldentify installation solution that Is matching both
crab cavity and the cryogenic line requirements

= Allow Interconnection respecting cryogenic line
constraints (distance between jumpers)

= Allow accessiblility to the cryogenic lines

* Provide space for the D2 interconnection of the SC link
ine
= Allow to change In LS4 (+) the crossing plane between

P1 and P5—swapping the crabs modules between the
two points also If they have not the same dimensions

= Remark all Civil Engineering Infrastructures
stamped for execution February 2018—December
2018
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Analyzed solutions R5 (ref. LHCQXL 0011 v.AB)
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Selected configuration

Solution 3: adjacent Crab Cavities , Two external Service Modules
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JUNCTION MODULE

CC-B2 CC-B1 610 QL

152383 from IP5 3022.5 6114

D2

« Shifting from baseline position minimized (fulfilling the SM design principles)
« Distance between CC modules not depending from QXL

* No cryo-items behind waveguides

« Jumper extensions enabling CC module interchangeability

« Space reserved for the D2-DSL link crossing the SM

« Avallable space for access platform

»  Impact on the QRL for Q4
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RFD vs DQW (Config. Right)

Optics v.1.5
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RFD cryo-integration = P1R

Optics v.1.5
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DOW cryo-integration = P5R

Optics v.1.5

Vacuum from ST1059533_01 HL IP5 R 1506 INTEG.LS3 - ST0966906 01
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LHCLSXH

Optics v.1.3
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Civil engineering has been fixed and no possibility to change.
The contract for the RF cores will be assigned in a later stage,
but their positions was an input for the design of the UA
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Flexibility in core position for last minute changes:
longitudinal trench in the UA floors, cores to be drilled beginning LS3.
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Cryogenic equipment with ordinary 9 9 g Routing of the general

accessibility maintenance volumes Into account other tunnel cable trays.
equipment Very important and key
element

APWL final optimized
location

Routing of the RF cable
" . . IR il form UA taking into

o = | - e 5 }: .IF : B ; a C C Ount V e ry I|m|t e d an d

T AL e - sl | limiting curvature radius

Space reserved for
WPS and survey line of
sight

Routing of the powering —
interlink with the D2 Jacks interface and Modified vacuum lay-out

respecting the vacuum, design for compatibility for Full Remote
cryogenic accessibility with remote alignment Alignment

requirements




Conclusion

The integration of the equipment in the HL-LHC new galleries provide,
by design, full accessibility in beam. It iIs well advanced

= The update of the integration with the real SSPA shall be performed
as soon as It will be possible and 1t will need to respect the previously
set Infrastructures

= The Integration in the LHC tunnel

= Has made an important step forward with the analysis of the compatibility with
cryogenic Iinstallation leading to optics revision

= The routing of the various services In the area Is now the main concern. We
refer here to general services, RF services, and we need to guarantee the
required ordinary maintenance volume

= The tunnel LHC tunnel is a very limited resource and we have to use It at the
best. We cannot exclude that at certain point will become the limiting factor in
adding features

= |nstallation: we are In this moment working on building an installation
planning

= For the new HL-LHC technical galleries that are partially decoupled from the
LHC tunnel activities

For the equipment in the LHC machine
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Spare Slides
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Zoom on Full Remote Alignment System (FRAS)
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P5 DQW cryo-integration = Right vs Left

Solution for right side

152383mm

3022mm

)

Solution for left side
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\

extension

‘ SM CC1
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+501

\

extension

B1l

B2E
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P1 RFD cryo-integration = Right vs Left

Solution for right side

| SM CC1 SM CC2 ‘
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