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The CRAB cavity: what for?

HL-LHC upgrade (by 2025) aim at increasing luminosity by a factor of 5.
16 CRAB cavities will be mounted around the two main experiments (CMS-ATLAS).

Why CRAB?
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The CRAB cavity: what for?

HL-LHC upgrade (by 2025) aim at increasing luminosity by a factor of 5.
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The CRAB cavity R&D

ch PHOJECTI ’ 1stbulk Nb CRAB cavity for HL-LHC completed and under test in SPS
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The CRAB cavity R&D

ch PHOJECT] ’ 1stbulk Nb CRAB cavity for HL-LHC completed and under test in SPS

‘( ﬁchc )) R&D in the FCC framework for alternative Nb/Cu WOW CRAB cavities

15t Cu WOW CRAB cavity prototype to be Nb coated




The CRAB Cu cavity

CHALLENGES:

1. Superconducting cavities
require high purity and defect-
free coatings

2. Complex shape: avoid
shadowing / uniform growth



The CRAB Cu cavity

CHALLENGES:

1. Superconducting cavities

require high purity and defect-
free coatings

2. Complex shape: avoid
shadowing / uniform growth

Dissipated P, [W/m?]

Total power loss ~ 60W
= 8 i
Cﬁw ‘ @ Qg = 4x10° /3 MV deflection
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From R&D to scale-1 cavity

1. Basic tests in a R&D experimental setup:

A Basic plasma physics in HiPIMS
A Optimization of HiPIMS parameters
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Plasma simulation of 60 mm long
cylindrical cathode

Experiment
P =5.10" mbar /
Ar/ 1kW / DCMS

Side view of the cylndrical cathode
(permanent magnet inside)
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Plasma simulation of 60 mm long
cylindrical cathode

Experiment | Plasma simulation Ou’[put: Nb
P =5.103 mbar / P =5.10 mbar / Ar . .
ar/kw/pewms | | 710w/ Dems sputtering profile

e density [#/m®]
G6e+13 1.9e+15 Be+16
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Plasma simulation of 60 mm long
cylindrical cathode

I
Experiment -| Plasma simulation Output: Nb :
P =5.10° mbar / | P =5.10 mbar / Ar tt p fil x5 cathodes in WOW
Ar/1kw/DCMms | || 710w/ DCMS Sputtering protie

e O

»

e density [#/m®]
G6e+13 1.9e+15 Be+16

Niobium sputtering flux (#m?/s)

2.2e+15 2.68e+17 3.25e+19
[ N B |
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Transport simulation and thickness
profile

A Nbt hickness profile, scaled to an equl



Transport simulation and thickness
profile
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A Nbt hickness profile, scaled to an equl
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Transport simulation and thickness
profile
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A Nbt hickness profile, scaled to an equl

A Uniformity copes with peak power density position A layer morphology?

Could HIPIMS ?
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