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Abstract

We are developing a solid-state pulse generator driving four identical kicker magnets, for a novel injection system of
low-emittance electron storage rings. Two pairs of the kicker magnets make a linear bump orbit for beam injection. The
two magnets in each pair are connected in parallel to a common pulse generator and driven by half sine wave form
current. They ideally make a closed bump orbit and significantly suppress the perturbation to the stored beam under
practical error tolerance. The pulse generator is mainly composed of a 50 kV DC power supply, a 93 nF capacitor,
fourteen high-voltage IGBTs for switching, a fast recovery diode array, and a power recovery circuit. In the operation
test, the pulse current with a peak value of 2.2 kA and a pulse width of 3.3 us were obtained by two load inductors
substituting for kicker magnets. The current waveforms of both inductors were matched well within +0.1%, except the
spike noise at turn-on and turn-off period.
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Figure 2: Block diagram for the pulse generator.
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Figure 3: Photograph of the pulse generator.
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Table 1: Specifications of the Pulse Generator

Wave form shape Half sine wave

Peak current 2 kA x 2 51|
Pulse width <3.5ps
Pulse repetition rate 10 Hz
Capacitor capacitance 93 nF
Charging voltage 50 kV max
Pulse current stability <0.01 %
Pulse timing jitter <1ns
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Table 2: Specifications of the Charging Power Supply
(for 93 nF Load)

Input voltage AC 420 V (3-phase)
Charging power 1 kl/s

Output voltage 50 kV

Average output current 0.1 A

repetition rate 10 pps

Output voltage stability < 0.01 %

Cooling water 5 L/min
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Figure 4: Waveform of the energy regeneration test.
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Figure 5: Waveforms of the output current.
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Figure 6: Waveforms of the output current and the
difference.
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