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Abstract

Temperature rise and the resulting degradation of the properties of a cryogenic copper cavity at a high power operation
have been investigated by the simulation of pulsed heating in the cavity wall. The cavity structure in the simulation is
basically the same as the cold model of a 2.6-cell 20-K C-band photocathode rf gun cavity that has been studied at Nihon
University in collaboration with KEK. The cavity surface temperature and the accelerating gradient have been estimated
at various combinations of the input rf power and the cavity coupling coefficient assuming the rf pulse width of 2 pys and
the maximum power of 50 MW. Though the expected average temperature rise of the cavity surface is approximately
44 K, the simulation has suggested a constant accelerating gradient higher than 360 MV/m will be available for more than

1 ps by the modulation of the input power.
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Figure 1: The 2.6-cell 20 K C-band RF gun cold model
cavity in the cryocooling vacuum chamber.
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Figure 2: The inverse ratio of the surface resistance of
RRR=3000 Copper, Rs, to that at 298 K.
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Figure 3: Purity and temperature dependence of the
product of the specific heat and the thermal conductivity
in copper.
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Figure 4: Simulations of the pulsed behavior of the 2.6-cell
RF gun model cavity for square RF pulse input with a
duration of 2 ps. Calculated from 10 to 50 MW peak in 10
MW steps. (a): reflected power, (b): maximum surface
electric field, (c): average cavity temperature rise, (d):
unloaded quality factor.
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Figure 5: Dependence of the maximum electric field in the
cavity on the input coupling coefficient at a peak RF power
of 50 MW.
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Figure 6: Simulation of the RF power modulation by the
constant term only (orange) and by the constant and the
linearly time dependent terms (blue) in Eq. (12).
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Figure 7: Simulation of the maximum surface electric field
resulted from the RF power modulation by the constant
term only (orange) and by the constant and the linearly
time dependent terms (blue) in Eq. (12).
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