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Abstract

We have developed a modulator for the SuperKEKB positron source flux concentrator, which requires 12 kA in a
sinusoidal half wave current for a pulse magnet with an inductance of 1 pH. The modulator has two thyratron switches
and a current pulse of 12 kA with a width of 8 us has been successfully generated at 50 Hz. We have a plan to develop a
solid-state switch to replace the thyratorns, which improves the reliability and maintainability of the modulator.
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Figure 1: Simplified schematic diagram of FC Modulator.
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Table 1: Specification of the FC Modulator

Peak current 12 kA
Pulse width 8 us
Load inductance 1 uH
Total inductance ~3.35 uH
Capacitance 1.4 uF
Charging voltage 17kV
Repetition rate 50 Hz

FC BIROEMRA L Z B A i )/ NS BHT=012,
Far T UYL N SNDEIRER > TLDEHDDL
DEEG T HIE LD L7 Bl OBLE 21T\ DOl
BZe Mz /NSRBI TEDRVER M AT S5 &
LTz, FC BIDONIA X 75 A0 FERME I
1.11pH TH-1=,

Figure 2 (2 FC RO EENHOEHEZRT, ERO
HA 1% 1.8m(W)x1.5m(D)x2.3m(H) T 5, YA Fhm,
FEHAA YT 7 EBIR[S]21T0 O, FC EFRICHEHE
NoH5PH2=y MEIZT X CAF & CEHIN TV
DL0EFH LT, TO-OEIROMRSFEREE HE K
MR HIE T D e N TET-, B — 27 12kA O/ VAT
ER EERDOIAEF 10 RO @ E R —7 b H S
nd,

Figure 2: Front side view of FC Modulator.
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Figure 3: Pulse transmission line at the FC test stand.
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Figure 4: Charging waveforms at a charging voltage of 17
kV.
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Figure 5: Pulse current waveform at a charging voltage of
17 kV.
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Figure 6: Discharge breakdown of the ceramic resistor unit
and its resistor element.
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