Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

PASJ2017 WEP069

R T MRB/AFTVH—BHEAD-HDERERE K/ ULRAEIREH S

DEVELOPMENT OF HIGH-PRECISION SOLID STATE PULSE POWER SUPPLY FOR
THE KICKER MAGNET OF THE NEXT-GENERATION ELECTRON STORAGE RING
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Abstract

We are developing a pulse power supply driving twin kicker magnets as one of key components to achieve a
perturbation-free beam injection with an extremely small injection beam amplitude for next-generation ring accelerators.
Twin kicker magnets are connected in parallel and a driven by half sine wave form current. The power supply is mainly
composed by a 50kV DC power supply, 93nF capacitor, and fourteen IGBTs for switching. As a preliminary test for this
pulse power supply, we have checked characteristics of selecting parts for basic components.
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Figure 1: Schematic of the twin kicker magnet and the
pulse power supply.
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Table 1: Specifications of the Pulse Power Supply

Wave form shape Half sine wave
Peak current 2.4 kA x 241
Pulse width 2 us

Output current stability 0.1 % rms
Pulse repetition rate 10 Hz
Capacitor capacitance 93 nF

Charging voltage 50 kV max
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Figure 2: Voltage and current linearity for the pulse test of
the HV-IGBT.
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Figure 3: Test circuit for the pulse power supply.
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Figure 4: Photograph of the adjustable inductors.
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Figure 5: Waveform of the inductance adjustment test.
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Figure 6: Waveform of the energy regeneration test.
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Table 2: Energy Regeneration Ratio

FEEE | FAEMEE  EAEKEE EABEL
3.0kV -1.9kV 1.5kV 78 %

5.0kV -3.2kV 2.6 kV 82 %

8.0kV -5.2kV 4.4kV 85 %

10.0 kV -6.6 kV 5.7kV 87 %

14.0 kV -9.2kV 8.1kV 88 %
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