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Motivation

Can we apply the
state of the art
Nb coating
technique to 400
MHz crab cavity?

No thermal runaway

No magnetic shielding
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Nb on Cu coating
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Some standard shapes for Nb sputtering

Access to the surface is needed so
that the impact angle is not larger
than 45 degree




2D cross-section of a compact crab cavity

» 2D cross-section of crab cavity requires
several sputtering cathodes in order to

cover the whole cross section
éo{ éo{ homogeneously
4 4 * Large aperture beam pipes
are needed
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Concept of Wide Open Waveguide (WOW) crab cavity
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* Tapered shape is easy
to coat. Limit of
tapering angle: ~70 deg

* Non-tapered or re-
entrant shapes will
require more
sophisticated coating
scheme.



WOW CC layout concept

* Big aperture beam
pipes carry the
HOMs outside of
the cryostat

Insulating vacuum e HOM dampers are

HOM HOM
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Main Parameter of the WOWCC

w [mm]
h [mm)]
r [mm]
L [mm]
d [mm]

251.70
251.70
42.00
1400.00
192.00

Table 1: Main parameters of the WOWCC

L/2

Parameter Unit Value
dimensions (WxHxL) [mm ] 250 % 250 x 1400
smallest aperture [mm] 42
frequency [MHz] 400
geometry factor G [€2] 108.9
deflecting voltage Vg [MV] 3.0

R:/Q [€1] 343.5

Epp at Vig [MV /m] 453

Byi at Vi [mT] 78.3

Qo at Vg 4.0 x 107

B

peak —

70 ... 80 mT



Power loss distribution on the surface at 3 MV
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Though LHC data has
been taken for Q factor
calculation,

there is a big potential in
the new coatings.
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Wake Field and Impedance Calculation

Monopole Dipole HOMs of the WOWCC
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RF frequency sensitivity to Pressure

Iy —&— Model 1 (CSIT)
* Outer cavity shape is optimized such that the i | R (ansvs) |
< ode

deformation of pressure fluctuation affects the < O[O modar (COMSOL)/‘E

fundamental mode frequency as less as possible :i\ 4 s /
* External shape is parametric in r1 (groove radius) = 2 © j/f
* Three codes compared: CST, ANSYS, and COMSOL = 0 ee”
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CST Simulation. Max. deformation: 18.7
um. Pressure Sensitivity: 2.068 Hz/mbar

COMSOL Simulation. Max. deformation: 17.7
um. Pressure Sensitivity: 3.122 Hz/mbar
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Assembly concept of the WOWCC copper substrate

brazing
welding

Total weight: 290 kg




Fabrication Process Workflow
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Fabrication: Central part milling




Fabrication: central part metrology
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Internal shape accuracy is
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Défaut de forme Courbe Y-201

within specs.
* Except for small defects
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Défaut de forme Courbe Y-281

* Length is +0.1 mm probably
due to thermal effects
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 Thereis a step of 0.08 mm in
the cavity center due milling
from two sides, see below
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Fabrication: extremity parts

* Welding of extremities




Welding of the full cavity is planned this week

* Tooling is finished and assembled




Coating of WOWCC

* Itis based on the
coating setup
developed for LHC 400
MHz cavities

* New cathode block(s)
must be developed for
complex shape of
WOWCC

820 kg WOWCC +
frame weight:
517 kg
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Mockup setup for coating developments :
vacuum chamber and the insert

DN200

DN350

DN63

DN200




Development of new
sputtering source

* Phase 1 prototyps are under delopement.
They will be used for R&D in the mockup
setup

* Phase 2 prototype will follow to be used
in the “scale 1” coating setup for WOWCC
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Thank you very much |



