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Abstract

For the IFMIF/EVEDA accelerator prototype RFQ linac, the operation frequency of 175MHz was selected to
accelerate a large current of 125mA. The driving RF power of 1.28MW by 8 RF input couplers has to be injected to the
RFQ cavity for CW operation mode. For each RF input coupler, nominal RF power of 160kW and maximum
transmitted RF power of 200kW are required. For this transmission RF power tests, a ridge-type coupling cavity with
cooling channels was designed and manufactured, based on aluminum materials. In the engineering design by HFSS
and ANSYS codes, the RF loss of 4.6% and the maximum temperature rise of 12°C were evaluated. For the
manufactured coupling cavity, central frequency of 175.00MHz was successfully obtained and the bandwidth of
+14kHz was measured by Network analyzer. This report describes the engineering design of a 175MHz ridge-type

coupling cavity.
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Figure 1: Schematic drawing of an RF input coupler with
water-cooling port of A/4.
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Figure 2: Photograph of the loop antenna part.
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Figure 3: Schematic diagram of RF transmission tests for
RF input coupler
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Figure 4: Illustration of 175MHz coupling cavity.
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Figure 5: Illustration of RF surface loss density when RF
power 200kW.
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Figure 6: Steady-state thermal profile of the coupling
cavity when RF power of 200kW.
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Figure 7: Photograph of Aluminium coupling cavity with
antenna modules, vacuum windows and reducers.
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Figure 8: Measured S;; parameter of Aluminium coupling
cavity with antenna modules, vacuum windows and
reducers.
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