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Abstract

A numerical simulation of thermal behavior of termination resistors for J-PARC Main Ring injection kicker magnets
was carried out to reduce a temperature rise of the resistors. A 3D simulation model was constructed and temperature
distribution was calculated using an industrial software. To validate the simulation model, temperature rise of the resistor
for both pulse excitation and beam current were measured. For 1.3MW beam operation, power dissipation on the resistor
was estimated to 390W (pulse current) and 180W (beam current). The temperature rise of the resistors was estimated to
be 370 °C without optimizing the configuration of the resistors. A solution to suppress the temperature rise to be less than
80 °C was found and a new configuration of the resistors was designed. This paper represents the detail of the simulation

and the new design of the resistors.
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Figure 1: Equivalent circuit of the injection kicker magnet
system.
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Figure 2: Measured temperature of the resistor for the nom-
inal current and 2.48sec repetition period.
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Figure 3: Measured temperature rise of the resistor versus
input joule heat per resistor.
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Figure 4: Measured temperature rise of the resistor versus
MR beam power.
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Figure 5: Resistor unit of the injection kicker magnet to
match the characteristic impedance. Contour images show
the temperature distribution of the resistor unit.

(measured image) (simulation)
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Figure 6: A new design of the resistor unit.

Table 1: Simulation Results

case rod fan cylinder AT, [°C]
1 X X X 178.1
2 X X O 185.9
3 X O O 153.2
4 A12 03 X X 115.7
5 Al;O3 X O 102.5
6 AlbOs; O O 78.8
7 AIN O O 39.9
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