KEK BFGEFANE/VLAROEBRARBAT Y LAF /-

DR

EXPERIMENTAL SUTUDY OF STAINLESS STEEL CHAMBER FOR A PULSED
BENDING MAGNET OF THE KEK E-/E+ INJECTOR LINAC
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Abstract

KEK injector linac has two-storied pre-injectors; one for a high-intensity primary beam for positron generation and
the other for a low-emittance electron beam. The primary beam generated by a thermionic gun on the upper stage is
merged into the lower beam-line by two DC bending magnets and three DC quadrupole magnets. The DC bending
magnets will be replaced with pulse bending magnets for pulse-by-pulse switching of the beams from the two pre-
injectors in Phase-IIl operation of SuperKEKB. To evaluate operation condition of the pulse magnets and stainless
steel chambers, we performed simulations and measurements on the heat generated by eddy current and the von Mises
stress in the temperature rise. The estimated stress, the measured temperature distribution and outgas in the chambers
demonstrated full operation in 50 Hz full pulse repetition. However the measured temperature rise in the coils of the
magnets limited the operation time to be less than an hour at 50 Hz or full operation at 25 Hz or lower.
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Figure 1: Two beamlines of the thermionic electron gun
and the 1f gun merged by 24-degree bending magnets.
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Table 1: Specifications of Bending Magnets
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Figure 2: Pulse bending magnet.
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Figure 3: Eddy current distribution (left), eddy current
loss (black line on the right), excitation pattern (red line
on the right).
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Figure 4: Temperature distributions (upper) and Von
Mises stress distributions (lower) of the upstream
chamber (left) and the downstream chamber (right).
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Figure 5: Comparison of magnetic field intensities with
and without the stainless steel chamber.
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Figure 6: Position of surface temperature sensors in
excitation test of the pulse bending magnet with the
downstream chamber.
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Figure 7: Temperature on the downstream chamber
(upper) and coil (lower) during magnetizing the pulse
magnet.
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Figure 8: State of the measurement of outgassing rate.
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Figure 9: Measurement results of outgassing rate and
temperature of the water-cooled stainless steel chamber.
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