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Abstract

For the IFMIF/EVEDA prototype RFQ linac, an RF coupler with cooling functions was designed, based on a 6 1/8 inch
co-axial waveguide, and the RF coupler was developed. For the RF input coupler, electromagnetic fields against beam
loading and vacuum loading have analyzed by HFSS code. In case of fully coupling on beam loading, it is evaluated to
be 0.3 [MV/m] at the inner conductor surface around coupler port part for the maximum electric field strength by the
nominal rf power of 149 kW. For a withstanding voltage test of RFQ-body up to margin 120% of Kp=1.76, the RF power
of 124 kW has to be injected with the reflected rf power of 33%. For the field strength, it is evaluated to be an equivalent

to RF power of 219 kW without reflected power.
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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: Internal structure of RF coupler tip part.
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Figure 3: Electric field profile on beam loading by the
nominal RF power of 148 kW. In this case, there is no
reflected RF power from RFQ-body. The maximum
electric field of 0.3 MV/m reaches at inner conductor
surface of RF coupler port ¢90.
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Figure 4: Complex electric field by the nominal RF power
of 148 kW with no reflected RF power, full RF coupling
on beam loading.
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Figure 5: Electric field profile by the incident / reflected
RF powers of 50 kW /50 kW, respectively. In this case, the
reflected RF power of 50% from the loop antenna due to
discharge phenomenon is assumed. The maximum electric
field of 0.3 MV/m reaches at the edge of ¢90 port.
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Figure 6: Complex electric field by the incident / reflected
RF powers of 50 kW /50 kW, respectively. In this case,
minimum electric field locates at the A/2 far from loop
antenna, but maximum electric field is about 0.3 MV/m
reaches around the L=0.14[m] due to the small diameter.
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