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INTRODUCTION .
As part of the High Luminosity Large Hadron Collider (HL-LHC) project, 16 crab cavities are to be installed in the =y SPS DQW

LHC in 2025. The two crab cavity designs are the Double Quarter Wave (DQW) and Radio Frequency Dipole

(RFD). Preliminary beam tests in the Super Proton Synchrotron (SPS) are planned for both cavity types, with the
DQW scheduled for testing in 2018.

Crab Cavity

The DQW has three identical on-cell Higher Order Mode (HOM) couplers. For the SPS cavity design several o N
geometric constraints exist creating RF performance limitations. Additionally, current geometries have proven e BN L Weldbeveen nductve st

capacitive jacket is difficult due to

difficult to manufacture. These difficulties risk tolerances not being met and hence a degradation of the RF e HOM

2. Circular cross-sections are more

performance. S, e e, Coupler for

- - piece of Niobium. This is costly. SPS DQW
Henceforth, the HOM coupler design has been re-visited to asses the feasibility of both improving the damping of
the cavity’s spectral impedance and easing manufacturing processes, tolerances and costs.

SPS DQW HOM COUPLER
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PARAMETRIC INVESTIGATION CONCLUSION — A Proposed Design
SPS Coupler Geometric Problems: Design Alterations: (=
1. The section joining the jacket to the central shaft is very difficult to weld due to access - A flat section on the capacitive jacket.
restraints, curvature and thickness. e« Better We|d|ng of the stub section. ]
2. Circular cross sections with blended sections can prove difficult to machine to tolerance. . Rectangular cross-section throughout. A
3. The Niobium jacket surrounding the bend section of the coupler is very expensive to - Less time consuming and simpler
manufacture as it needs to be machined from one piece of Niobium. manufacture.

« LC filter induction variation which is not
inhibited by the shaft width.
« Longer overall length.
« Raised ‘elbow’ section.

Mitigations
1. A flat section on the capacitive jacket.
2. Rectangular profile with rounded edges.

3. Larger distance from the_inn_er conductor C o A||OW|ng extrusion of the outer Niobium
bend to the end of the Niobium shell. iscket
(®) (d) © Jacket.
i i - RF Performance:
Several geometric changes were implemented on a8 e Stubheight |/
the HOM coupler to reduce the manufacturing %460_ *— JacketJocation ]| * Final design impedances were all below the
difficulty. Parametric variation allowed the effect on 3 design limit apart from mode at 1920 MHz
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