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REFERENCE RF PHASE CONTROL SYSTEM FOR SUPERKEKB INJECTOR LINAC
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Abstract
The reference RF phase in the KEK electron/positron injector linac is specially controlled for the SuperKEKB. The
reference RF phase should be changed every 50 Hz of repetition rate depending on beam injection to HER or LER rings
while maintaining laser system for the photo-cathode RF gun synchronized with HER. A phase shifter with two I/Q
modulators in series for master oscillator, therefore, was newly installed. The positron damping ring (DR) located in the
middle of the linac is operated with the main ring RF frequency of 509 MHz, which is different with the linac RF
frequency of 2856 MHz(S-band). To increase the synchronization probability for the bucket selection, an S-band phase
shifter was installed, and the linac reference rf phase for downstream of the DR is changed pulse-by-pulse by the bucket
selection system. Furthermore, the MO phase feedback system was also installed to follow the ring MO phase which has
frequency ratio of 49:55 with linac MO frequency. This paper describes the reference RF phase control system in the
SuperKEKB injector linac.
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Figure 1: Layout of the reference RF control and distribution system of SuperKEKB injector linac.
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Figure 2: MO phase FB module and the sampling clock.
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Figure 3: Result of MO phase feedback.
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Figure 4: RMO RF phase (red) measured at the linac and
the MR control room temperature (blue).
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Figure 5: MO phase shifter for the injection phase control.
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Figure 6: SECT35 S-band phase shifter for shortening the
synchronization time between DR and MR buckets.
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