
FPC AND HOM COUPLER TEST BOXES FOR HL-LHC CRAB CAVITIES 

Prior to installation on the LHC, the HL-LHC crab
cavities are to be tested  test facility
SM18, and on the SPS (Super Proton Synchrotron) in
2017-2018. These tests will be used to verify both the
double quarter wave (DQW) and the RF dipole (RFD)
cavity (shown in Fig. 1) in operation on a beam, and as
such require a fully assembled cryomodule. The
manufacture of the cavities for these tests has begun and is
expected to be completed in 2016. 

Along with the cavities themselves, the fundamental
power couplers (FPCs) and the higher order mode (HOM)
couplers for the crab cavities are also required. The FPC
has many components already procured and is expected to
be assembled and conditioned using a test box in early
2016. The HOM coupler manufacture has recently started.
Once complete the HOM couplers will require testing to
ensure the couplers have the stop and pass-bands at the
correct frequencies, prior to their use in the cavity tests. To
test the FPC and HOM couplers, various test boxes will be
required. 

The main focus of this testing is to ensure the
components have the correct frequency response, and to
condition the interior surfaces prior to operation. 

For the FPCs, the primary concern is conditioning, as
they need to support high power during operation. In order
to condition the FPCs effectively a test box is required to
ensure matching and the design frequency and which can
support 0.5MW/m input power without exhibiting high
peak fields. 

Double Quarter Wave 
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RF Dipole 
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Even with the open boundary we cannot see the notch 
at 400 MHz so we cannot tune that with this test set-up. In 
order to measure this the best solution is to utilise a 400 
MHz cavity with a variable frequency, such as the FPC 
test box. Here we can sweep the frequency by varying the 
capacitive end plate and measure Qe vs frequency in order 
to find the notch frequency. 

RF Dipole 

High Power HOM Test Box 
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A final design has been shown for the DQW and RFD
crab cavity FPCs, each capable of matching the hooks to 

dB with peak fields below 3MV/m.
The final design is also presented for the DQW HOM

low power test box, for tuning of the couplers. The
frequencies found from coupling to a SiC absorber is found
to be similar to simulations with an open boundary.
However, further work is required on the low power RFD
test box. 

A high power test box for the DQW HOM couplers has
also been considered, to produce a broadband match for the
HOM couplers, allowing for high power conditioning.
Work on this design is still ongoing. 

The three completed designs will be manufactured
towards the end of 2015, in preparation for the FPC and
HOM coupler tests which will begin in Q1 of 2016.
Following completion of the low RFD HOM test box, this
will also be manufactured for these tests. 

The HiLumi LHC Design Study is included in the High
Luminosity LHC project and is partly funded by the
European Commission within the Framework Programme 
7 Capacities Specific Programme, Grant Agreement
284404. This work was also supported by STFC through
the Cockcroft Institute Grant. 
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