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Abstract

A high-intensity electron gun is required for the next generation ERL or a high power FEL system. KEK started
development of a superconducting RF electron gun in addition to the conventional DC electron gun. 1.3 GHz of the
resonant frequency, 100 mA of the beam current, and 2 MeV of the energy in the exit of gun are made into the
precondition. By combining electromagnetic field analysis and charged particle dynamics analysis, the optimal design of
the cavity shape, where the maximum surface electric field of less than 50 MV/m, a low emittance of less than 1 mm
mrad, and a low energy spread of less than 0.1 % (2 keV)) can be filled with this precondition, was tried. The designed
elliptical cavity is a 1.5-cell structure made of Nb material, and the three half cells are manufactured from one common
die. Thermo-structural analysis under cryogenic temperature and vacuum environment was also carried out, and the

resonance frequency change would be evaluated.
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Figure 1: Cavity manufacturing.
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Figure 2: RF electromagnetic analysis by SUPERFISH.
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Figure 3: Contour map of beam specifications at cavity exit.
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Figure 4: Beam dynamics in RF cavity and electric field profile on axis.
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Figure 5: Contour of stress and deformation mode of RF
cavity under vertical test condition.

(a) Deformation analysis
(cross-section of half-cell)

(c) Nb half-cell

(b) Set-up of dies at press machine

Figure 6: Press deformation of half-cell.
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