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Abstract

The 20K cooled C-band 2.6-cell photo-cathode rf gun has been under development in LEBRA since 2013. There is an
experimental suggestion that a high Q factor at -197 °C degrades as a result of high peak RF magnetic field caused by
high power operation. In order to improve the rf property of the cavity and to investigate if the peak magnetic field can
be suppressed by choosing appropriate dimensions of the cavity, simulations of the cavity have been carried out for a
variety of combinations of the cavity dimensions using an electromagnetic field simulation code SUPERFISH. From the
result of the calcutations, the cavity dimensions have been optimized for the mode separation and the shunt impedance.
However, the maximum magnetic field on the cavity surface has not shown a significant change for the cavity structute
employed in the calculation.
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SUPERFISH calculation.
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Figure 2: Maximum magnetic field vs. disk iris radius a
for different Ry, values.
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Figure 3: Maximum magnetic Field vs. Ry, for different
R, values.
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Figure 4: Q factor vs. disk iris radius a for different Ry,

values.
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Figure 5: Q factor vs. Ry, for different R, values.
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Figure 6: ®/2 mode resonant frequency vs. disk iris

radius a for different Ry, values with 7 mode frequency

fixed to 5712 MHz.
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Figure 7: m/2 mode resonant frequency vs. R}, for
different R, values.
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Figure 8: Shunt impedance vs. disk iris radius a for
different Ry, values.
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Figure 9: Shunt impedance vs. Ry, for different R,
values.
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