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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. As the RF input coupler engineering design, magnetic field strength and
RF loss due to the RF driven etc., based on a 6 1/8 inch co-axial waveguide were calculated. This report describes the

engineering design of the RF Input Coupler for the accelerator prototype RFQ.
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Figure 1: Schematic drawing of an RF input coupler.
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Table 1: Target performance

Requirement Target ~ Comment
value

Nominal frequency 175MHz

Duty cycle 100% Pulsed operation possible

Max. transmitted power ~ 200kW  Full reflection to be
withstood up to 100us

Nominal power 153kW  To be used to dimension
the RF couplers

Max. reflected power in 20kW  Value that each coupler

operation has to withstand during
RFQ operation with no
beam

Line impedance 500hm  RF network impedance

Max. power lost in the 0.5% Insertion loss

coupler

Max. reflected power 1% IS,,1>=0.01 for any

from the coupler frequency in the interval
[174MHz,176MHz] on

matched load
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Figure 2: Schematic drawing of an RF input coupler with
water-cooling port of A/4.
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Figure 3: Schematic drawing of cooling channel at the RF
input coupler tip.
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Figure 4: Photograph of real size aluminum RFQ module;
the axial length of 9.78m-long.
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Figure 5: Evaluation of beta (RF coupling) on beam
loading in the IFMIF/EVEDA prototype RFQ; beta vs.
loop angle for the inserted depth of 27, 40, 45, 48 and
73mm.
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(a) Magnetic field profile around the loop length of L=45mm
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(b) RF loss density profile on the loop length of 45mm

Figure 6: Magnetic field analyses by HFSS code: (a)
magnetic field strength around the loop length of
L=45mm and (b) RF loss density on the loop antenna on
the RF power of 153kW.
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Figure 7: Photograph of the fabricated RF coupler tip
module.
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