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Abstract

We plan to upgrade the low-level RF (LLRF) system at the KEK-PF. The new LLRF system will be composed of digital
boards which are based on the 4y TCA .4 standards. To shorten the developing period of the LLRF, we plan to use or modify
boards developed by the SPring-8 and J-PARC. We investigated the system configuration and control method of cavities
by referring to the LLRF system of the SPring-8 and the SuperKEKB. In the new PF LLRF system, RF signals are detected
by direct sampling method which was employed in the SPring-8. We determined the parameters of the direct sampling
method to be optimal for compensating the transient beam loading effects, which are serious in the next-generation light
sources. In this paper, we report the status of the LLRF upgrade.
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Table 1: The Principal Parameters of the RF System for the
Photon Factory Storage Ring

Number of cavities 4
Radio frequency 500.1 MHz
Harmonic number 312
Cavity voltage per cavity 0.425 MV
Beam current 450 mA
Klystron power per cavity 72 kW

Figure 1: Photo of the LLRF system.
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Figure 2: Schematic view of the new RF system.
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Figure 3: Schematic view of the new LLRF system.
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Figure 4: Schematic view of the RF control part.
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Figure 5: Schematic view of the control loop to stabilize
the amplitude and phase of the cavity voltage.
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Figure 6: Schematic view of the tuner control.
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Figure 7: Phasor diagram of the RF system with the beam
current of 450 mA.
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Figure 8: Schematic view of the fast interlock part.
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