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Development of pulsed power supply in proton therapy
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Abstract Background: Proton therapy centers have been operated worldwide recently. The central rationale for
proton therapy is its superior spatial dose distribution in the patient. Injection system of synchronous storage ring in
Shanghai proton therapy equipment requires two bump magnets. Purpose: Two new pulsed power supplies of the
same parameters used in the bump magnet have been proposed and developed. Methods: The principle of pulse
forming circuit is that LC series resonance generates when thyristor is turned on by trigger signals. Energy storage
capacitor is charged to the setting voltage which determines the amplitude of the pulse waveform based on constant
current by charging power supply. The main circuit employs variable inductance to adjust the pulse width. Fast
recovery diode in series of thyristor could compensate for the turn-off delay of the thyristor while the peak of reverse
current decreases due to saturable inductor. Results: Test results showed that when the half-sineexcitation current
peak was set to 3 732 A, its trigger jitter and reproducibility were less than £25 ns and 0.1%, respectively. Reverse
current could be reduced to 3.75% of the peak current. Conclusion: Experimental results indicate that the pulse
power supply reaches the design requirements and saturable inductor restrains reverse current effectively.
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Fig.1 Schematic of pulsed power supply.
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Fig.2 Simulation waveform of excitation current and voltage
on energy storage capacitor of pulse power supply.
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Fig.3 Testing process of pulsed power supply.
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