Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)
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Abstract

The C-band (5712 MHz) accelerator was constructed as the main linac of SACLA (SPring-8 Angstrom Compact Free
Electron Laser). At SACLA, we need a stable electron beam to produce a high peak current higher than 3 kA with a
10% (1 o ) fluctuation for the SASE-XFEL. Therefore, the typical requirements of an RF acceleration field stability are
0.01% (1 0 ) in amplitude and 0.1 degree (1 o ) in phase. In order to satisfy the requirements, we developed a highly
stable high-voltage (HV) supply for charging PFN (pulse forming network) capacitors, because a PFN capacitor
charged voltage determines the stabilities of an rf phase and amplitude at an RF source. The measured pulse-to-pulse
stability of the HV power supply was 0.001% (1 o). On the other hand, the C-band accelerator should generate high
accelerating gradient to fit our SACLA in the small space on the SPring-8 campus. After the RF conditioning of 128 C-
band accelerating structures for 6 months, we started the operation of the SACLA main linac with an accelerating
gradient of 35 MV/m. Acceleration of the electron beam successfully reached up to 7.8 GeV.
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