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Abstract

Spherical-cavity-type pulse compressors (SCPC) were developed at SLAC (USA) and Tsinghua University (China). The
SCPC has a single sphere cavity structure more compact than a SLAC Energy Doubler (SLED). KEK is developing a
SCPC for the SuperKEKB project to replace the aged SLED. Toyama Co., Ltd, optimized the cooling system of the SCPC
via thermal analysis so that the resonant frequency shift due to the thermal deformation in pulsed-power operation of 40

MW was estimated approximately 80 kHz and can be tuned using tuning pins attached to the SCPC.
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Figure 1: Pulse compressors (a) SLAC energy doubler
(SLED), (b) spherical-cavity-type pulse compressor
(SCPC).
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Figure 2: Heat losses at each surface along a lateral line
from top to bottom.
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Figure 3: Cross sectional view of the SCPC.
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Figure 4: Cooling channels.

Table 1: Flow Rates of the Cooling Channels

Channel | Number of channels | Flow rate [L/min]
A 4 10.5
B 1 3.25
C 1 3.25
D 1 3.25
E 1 3.25
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Figure 5: Temperature distribution in the SCPS calculated
by the ANSYS simulation. The temperature of cooling
water is fixed at 30°C.
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Table 2: Heat loads of the cooling channels obtained from
the ANSYS simulation and calculated temperature
increases in temperature of cooling water.

Increase
Channel | Heat loads [W] in water temperature [°C]
A 194.3 0.16
B 116.0 0.51
C 114.4 0.50
D 110.6 0.49
E 142.9 0.63
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Figure 6: Schematic diagram of increasing water
temperature (Channel A).
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Figure 7: Temperature distribution in the SCPC when the
increases of water temperature were incorporated into the
ANSYS simulation.
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Figure 8: Thermal deformation of the SCPC calculated by
the ANSYS simulation. The static structural analysis was
performed with the temperature distribution obtained in
Section 3.2.

Figure 9: Push-pull type tuning pin located on the outer
sphere radius of the cavity.
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