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Abstract

Fast extraction (Fx) kicker system for J-PARC Main Ring is upgraded to extract 8 proton bunches to T2K experiment
with the shorter repetition period of 1.3 Hz. To shorten the charging period to be less than 1.3 second to realize the
designed output beam power of 750 kW, a new charging power supply of the PFL is developed and tested. Minimum
charging time of 200 ms is measured using the existing PFL (total load capacitance is 1.2 uF). During the user operation
continued from 2010, shunt-diodes and resistors mounted in the pulse modulator were broken due to the discharge of
the resistors. In addition, the coaxial high voltage cable for the DC charging power supply was broken down due to the
shortage between the center core and the shield. Improvement of these components is also reported in this paper.
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Table 1: Kicker System Parameters[4]

Item Design Value Unit
Kick angle 6.08 mrad
Magnet length 1000 mm
Kick strength 0.627 Tm
Physical aperture 150(H) x 130(V) mm
Magnet inductance 3 uH
Number of magnets 5
Charging voltage 33 kV
Excitation current 6.5 kA
Flat top length 4.5 s
Rise time (1% to 99%) 1.0 s
Characteristic impedance 5 Q
1 .
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Figure 1: Pulse waveform of excitation current measured
by CT mounted before the magnet.
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Figure 2: Circuit diagram of the Fx kicker magnet
system[4]

Figure 3: Broken ceramic resistors connected with the
shunt-diode.
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Figure 4: (Top) Original shunt diode and resistor unit.
(Bottom) New unit.
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Figure 5: Pulse waveform measured by CT mounted in the
PFL modulator.
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Figure 6: Pictures of the broken coaxial high voltage ca-
bles (left) and its connector (right).
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Table 2: Specification of the PFN Charger

Item Design Value Unit
Load Capacitance 1.2 uF
Charging Voltage 0-40 kV

Voltage Jitter (pk-pk) < 0.1 (Flattop) %
%

< 1 (Ramping)

Max. Output Current 200 mA
Min. Charging Time 200 ms
Repetition Rate 1-8 S
PWM SW Freq. 5-35 kHz
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Figure 7: Block diagram of the new charging unit.
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Figure 8: Waveform of the charging voltage measured at
the anode of Thyratron in the PFL.
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Figure 9: Tracking error for patterned charging of PFL.
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