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Abstract

Development of a superconducting RF electron gun (SRFgun) was started in KEK for the high-intensity electron gun
which is required for the next generation ERL or a high power FEL system, in addition to the conventional DC electron
gun. The preconditions of this SRFgun are 1.3 GHz of the resonant frequency, 100 mA of the beam current, and 2 MeV
of the energy in the exit of gun. It was shown that low maximum surface electric field (42 MV/m) , low emittance (1
mm mrad) and narrow energy spread (2 keV, 0.1 %) can be obtained by a simulation, and the manufacture situation was
shown the last meeting. The manufactured cavity was named prototype #1 and electromagnetic evaluation and vertical
test were performed. The result is separately reported by this meeting.

Here, the examining result of prototype #2 which added a high power RF coupler and the choke structure for cathode
exchange is reported. It designed in consideration of the structure which attached two coaxial couplers in order to input

200 kW of RF power, the choke structure for making cathode exchange easy, and its manufacturability.
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Figure 1: Cross section of initial gun cavity with RF
coupler by MICROWAVE STUDIO.
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Figure 2: Contour of Q;, of antenna tip position.
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Figure 3: Contour of Q;, of normal antenna tip position
and beam pipe radius.
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Figure 4: Contour of Q;, of large antenna tip position and
beam pipe radius.
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Figure 5: Cross section of modified gun cavity with RF
coupler by MICROWAVE STUDIO.
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Figure 6: Cross section of disk type choke cavity and
coaxial RF wave guide by MICROWAVE STUDIO.
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Figure 7: Contour of band width and resonant frequency
of disk type choke cavity shape parameters.
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Figure 8: Cross section of RF gun cavity with choke
cavity by SUPERFISH.
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